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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

Honorable J. Danforth Quayle 
President of the Senate 
United States Senate 
Washington, D.C. 20510 

THE ADMINISTRATOR 

Dear Mr. President: 

I am pleased to present the Environmental Protection 
Agency's Report to Congress on the National Pretreatment Program. 
This Report responds to Section 519 of the Water Quality Act of 
1987, which required EPA to study certain elements of the 
National Pretreatment Program. The National Pretreatment Program 
is a joint regulatory effort by EPA, States, and municipalities 
to ensure that nondomestic discharges of pollutants to municipal 
wastewater treatment plants ("publicly owned treatment works," or 
POTWs) do not interfere with POTW operations, pass through to 
receiving waters, or contaminate sewage sludge. 

Section 519 required EPA to study the following: 

(a) STUDY. The Administrator shall study-- 

(1) 

(2) 

(3) 

(4) 

(5) 

the adequacy of data on environmental impacts 
of toxic industrial pollutants from publicly 
owned treatment works; 

the extent to which secondary treatment at 
publicly owned treatment works removes toxic 
pollutants; 

the capability of publicly owned treatment 
works to revise pretreatment requirements 
under section 307(b)(1) of the Federal Water 
Pollution Control Act; 

possible alternative regulatory strategies 
for protecting the operations of publicly 
owned treatment works from industrial 
discharges, and shall evaluate the extent to 
which each such strategy identified may be 
expected to achieve the goals of this Act; 

for each such alternative regulatory 
strategy, the extent to which removal of 
toxic pollutants by publicly owned treatment 
works results in contamination of sewage 
sludge and the extent to which pretreatment 
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requirements may prevent such contamination or 
improve the ability of publicly owned treatment 
works to comply with sewage sludge criteria 
developed under section 405 of the Federal Water 
Pollution Control Act; and 

(6) the adequacy of Federal, State, and local 
resources to establish, implement, and 
enforce multiple pretreatment limits for 
toxic pollutants for each such alternative 
strategy. 

(b) REPORT. Not later than 4 years after the date of 
the enactment of this Act, the Administrator shall 
submit a report on the results of such study along with 
recommendations for improving the effectiveness of 
pretreatment requirements to the Committee on Public 
Works and Transportation of the House of 
Representatives and the Committee on Environment and 
Public Works of the Senate. 

This Report to Congress accomplishes that mandate. It 
examines what is known about discharges of toxic pollutants to 
publicly owned treatment works (POTWs), the extent to which POTWs 
remove toxic pollutants from wastewaters, and the environmental 
effects of toxic pollutants released from POTWs to receiving 
waters, sewage sludge, and air. It also evaluates how well the 
National Pretreatment Program is being carried out, and examines 
alternative regulatory strategies for improving the Program. 
Finally, the Report recommends improvements to the Program that 
will allow POTWs to better control toxic pollutant discharges and 
meet the goals of the Clean Water Act (CWA). 

The Report reaffirms the Federal, State, and local 
government partnership that is unique to the National 
Pretreatment Program. It finds that publicly owned treatment 
works (POTWs) have made tremendous progress carrying out and 
enforcing national and local pretreatment standards and 
requirements. Many POTWs have achieved significant reductions in 
toxic pollutant loadings to their treatment plants and subsequent 
reductions of toxic pollutants in their effluents and sewage 
sludges. 

The Report finds that additional work is necessary. States 
and POTWs have been limited to some extent by the lack of 
environmental standards and criteria that provide an important 
basis for the Pretreatment Program and which allow us to 
thoroughly demonstrate the environmental effectiveness of this 
truly multi-media program. EPA is making good progress in 
ensuring that States adopt water quality criteria for toxic 
pollutants, is considering expansion of its criteria development 
activities, and, along with States, is issuing water quality- 
based NPDES permits. The Report also demonstrates that POTWs and 
industries are using pollution prevention as an important means 
of reducing toxic pollutants to and from POTWs. 
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Lastly, the Report affirms the existing regulatory structure 
of the National Pretreatment Program. It recommends improvements 
to the Program within that structure that fall within three broad 
categories: 

Continued development of national technology-based 
discharge standards for industries and pollutants of 
concern; 

Strengthening of controls by individual POTWs over toxic 
discharges; and 

Continued development of criteria. and standards for 
receiving environments, and limits in POTWs' NPDES 
permits to reflect such development, in order to help 
POTWs assess their effects on receiving environments and 
provide appropriate site-specific controls on their 
industrial dischargers. 

I believe that this Report to Congress responds fully to the 
mandate of Section 519 of the 1987 WQA, that it constitutes an 
insightful and comprehensive examination of the National 
Pretreatment Program, and that its findings and recommendations 
are sound. 

Sincerely yours, 

William K. Reilly 

Enclosure 



UNITED STATES ENVIRONMENTAL PROWXTION AGENCY 
WASHINGTON, 0.C. 20460 

Honorable Thomas Foley 
Speaker of the House 
House of Representatives 
Washington, D.C. 20515 

Dear Mr. Speaker: 

I am pleased to present ths Environmental Protection 
Agency's Report to Congress on the National Pretreatment Program. 
This Report responds to Section 519 of the Water Quality Act of 
1987, which required EPA to study certain elements of the 
National Pretreatment Program. The National Pretreatment Program 
is a joint regulatory effort by EPA, States, and municipalities 
to ensure that nondomestic discharges of pollutants to municipal 
wastewater treatment plants ("publicly owned treatment works;n or 
POTWs) do not interfere with POTW operations, pass through to 
receiving waters, or contaminate sewage sludge. 

Section 519 required EPA to study the following: 

(a) STUDY. The Administrator shall study- 

(1) 

(2) 

(3) 

(4) 

(5) 

the adequacy of data on environmental impacts 
of toxic industrial pollutants from publicly 
owned treatment works; 

ths extent to which secondary treatment at 
publicly owned treatmsnt works removes toxic 
pollutants; 

the capability of publicly owned treatamnt 
works to revise pretreatment requirements 
undu section 307(b)(l) of the Federal Water 
Pollution Control Act; 

possible alternative regulatory strategies 
for protscting thm operations of publicly 
owned treatment works from industrial 
discharges, and shall evaluate the l xtsnt to 
which sach such stratsgy identified may be 
expected to achieve the goals of this Act; 

for each such alternative regulatory 
strategy, the extent to which removal of 
toxic pollutants by publicly owned treatment 
works results in contamination of sewagr 
sludge and the extent to which pretreatment 
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requirements may prevent such contamination or 
improve the ability of publicly owned treatment 
works to comply with sewage sludge criteria 
developed under section 405 of the Federal Water 
Pollution Control Act; and 

(6) the adequacy of Federal, State, and local 
resources to establish, implement, and 
enforce multiple pretreatment limits for 
toxic pollutants for each such alternative 
strategy. 

(b) REPORT. Not later than 4 years after the date of 
the enactment of this Act, the Administrator shall 
submit a report on the results of such study along with 
recommendations for improving the effectiveness of 
pretreatment requirements to the Committee on Public 
Works and Transportation of the House of 
Representatives and the Committee on Environment and 
Public Works of the Senate. 

This Report to Congress accomplishes that mandate. It 
examines what is known about discharges of toxic pollutants to 
publicly owned treatment works (POTWs), the extent to which POTWs 
remove toxic pollutants from wastewaters, and the environmental 
effects of toxic pollutants released from POTWs to receiving 
waters, sewage sludge, and air. It also evaluates how well the 
National Pretreatment Program is being carried out, and examines 
alternative regulatory strategies for improving the Program. 
Finally, the Report recommends improvements to the Program that 
will allow PDTWs to better control toxic pollutant discharges and 
meet the goals of the Clean Water Act (CWA). 

The Report reaffirms the Federal, State, and local 
government partnership that is unique to the National 
Pretreatment Program. It finds that publicly owned treatment 
works (PCTWs) have made tremendous progress carrying out and 
enforcing national and local pretreatment standards and 
requirements. Many POTWs have achieved significant reductions in 
toxic pollutant loadings to their treatment plants and subsequent 
reductions of toxic pollutants in their effluents and sewage 
sludges. 

The Report finds that additional work is necessary. States 
and POTWs have been limited to some extent by the lack of 
environmental standards and criteria that provide an important 
basis for the Pretreatment Program and which allow us to 
thoroughly demonstrate the environmental effectiveness of this 
truly multi-media program. EPA is making good progress in 
ensuring that States adopt water quality criteria for toxic 
pollutants, is considering expansion of its criteria development 
activities, and, along with States, is issuing water quality- 
based NPDES permits. The Report also demonstrates that POT% and 
industries are using pollution prevention as an important means 
of reducing toxic pollutants to and from POTWs. 
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Lastly, the Report affirms the existing regulatory structure 
of the National Pretreatment Program. It recommends improvements 
to the Program within that structure that fall within three broad 
categories; 

. Continued 
discharge 
concern; 

development of national technology-based 
standards for industries and pollutants of 

0 Strengthening of controls by individual POTWs over toxic 
discharges; and 

l Continued development of criteria and standards for 
receiving environments, and limits in POTWs' NPDES 
permits to reflect such development, in order to help 
POTWs assess their effects on receiving environments and 
provide appropriate site-specific controls on their 
industrial dischargers. 

I believe that this Report to Congress responds fully to the 
mandate of Section 519 of the 1987 WQA, that it constitutes an 
insightful and comprehensive examination of the National 
Pretreatment Program, and that its findings and recommendations 
are sound. 

Jm& 

William K. Reilly 

Enclosure 
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EXECUTIVE SUMMARY 

This report presents the results of a study on the discharge of toxic pollutants to and 

from publicly owned treatment works (POTWs) performed by the U.S. Environmental 

Protection Agency (EPA) in response to Section 519 of the Water Quality Act (WQA) of 

1987. 

Specifically, Section 519 of the WQA directed EPA to study the following: 

The adequacy of data on environmental impacts of toxic industrial pollutants 
discharged from POTWs 

The extent to which secondary treatment at POTWs removes toxic pollutants 

The capability of POTWs to revise pretreatment requirements under Section 
307(b)(1) of the Federal Water Pollution Control Act (FWPCA) 

Possible alternative regulatory strategies for protecting the operations of POTWs 
from industrial discharges and the extent to which each strategy is expected to 
achieve the goals of this Act 

For each alternative regulatory strategy, the extent to which removal of toxic 
pollutants by POTWs results in contamination of sewage sludge and the extent to 
which pretreatment requirements may prevent sludge contamination or improve the 
ability of POTWs to comply with sewage sludge criteria developed under Section 405 
of the FWPCA 

For each alternative strategy, the adequacy of Federal, State, and local resources to 
establish, implement, and enforce multiple pretreatment limits for toxic pollutants. 

Section 519 further directed EPA to submit a report on the results of the study along 

with recommendations for improving the effectiveness of pretreatment requirements. The 

Office of Wastewater Enforcement and Compliance developed this report, and advice and 
comments were provided by a work group consisting of EPA Regions and States and 

representatives of EPA program offices. 

PURPOSE OF REPORT TO CONGRESS 

This report constitutes a comprehensive evaluation of the National Pretreatment 

Program, with particular emphasis on the study topics listed in Section 519. The National 

Pretreatment Program was established by Section 307 of the Clean Water Act (CWA) and is 

implemented through the General Pretreatment Regulations (40 CFR Part 403) and 

categorical pretreatment standards (40 CFR Parts 405-471). It involves municipalities, 

States, and the Federal Government in efforts to control pollutants from nondomestic (i.e., 
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industrial and commercial) sources and prevent pass through, interference, and sludge 

contamination at POTWs. 

Industrial dischargers are required to pretreat their wastewaters prior to discharge to 

POTWs in accord with national pretreatment standards (consisting of national prohibited 
discharge standards, technology-based categorical standards, and locally established 

discharge limitations). In addition, industrial users must meet other obligations, such as 

monitoring, reporting, and spill prevention, under the General Pretreatment Regulations. In 

most cases, the principal developers and enforcers of pretreatment requirements at the local 
level are POTWs, with assistance and oversight provided by States, EPA Regions, and EPA 

Headquarters. The National Pretreatment Program extends to more than 200,000 

nondomestic sources, of which 30,000 are considered significant industrial users (SIUS), and 

to nearly 1,500 approved local pretreatment programs. Approved programs cover over 2,000 
wastewater treatment plants, which in turn treat nearly 80 percent of the municipal 
wastewater flow nationally. 

The purpose of this evaluation is to determine, after the pretreatment program has been 

underway for over a decade, how the program can more effectively achieve the goals of the 

CWA and minimize the adverse environmental impacts of toxics that may be discharged from 

POTWS. 

STUDY APPROACH AND ORGANIZATION 

The congressional mandate and characteristics of the National Pretreatment Program 

influenced the Agency’s approach to this study. First, Congress requested a national 

assessment of the program. Furthermore, Congress requested information on environmental 

impacts from a program that historically has been largely technology-based. Finally, the 
National Pretreatment Program has undergone intensive examination several times in its 

relatively brief history, enabling the Agency to use the results of previous studies. 

EPA has, therefore, designed this Report to Congress to: 

Provide as complete an assessment of the pretreatment program as possible 

Present actual rather than projected results of the program (e.g., through the use of 
actual monitoring and compliance data rather than modeling results) 

Use and combine data from various EPA program offices (e.g., the Toxics Release 
Inventory System, NEEDS 1988 Survey File, and the Permit Compliance System) 
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l Build upon existing national studies (e.g., the Domestic Sewage Study and the 
40-POTW Study) 

l Combine performance of the study with ongoing program implementation activities 
(e.g., State and local pretreatment program audits) 

l Supplement national data with State and local data 

This evaluation of the National Pretreatment Program is organized into nine chapters. 

Chapter 1 provides background information on the National Pretreatment Program and its 

relationship to other water pollution control programs under the CWA. 

Chapter 2 characterizes the data sources and the methodology used by EPA to 
complete the report 

Chapter 3 characterizes the sources and discharges of toxic pollutants to POTWs. The 

chapter also provides information on pollution prevention activities undertaken within various 

types of industries. 

Chapter 4 explores the extent to which secondary wastewater treatment plants remove 

toxic poIlutants. It describes the fate of toxic pollutants within treatment plants, 

differentiating bona fide removal (biodegradation) from partitioning to air and sludge, and 

characterizes actual secondary treatment plant performance in removing toxic pollutants from 

wastewater. 

Chapter 5 evaluates the capability of POTWs to revise pretreatment standards through 
two mechanisms: removal credits and local limits. The chapter describes the statutory and 

regulatory history of the removal credits and local limits programs and discusses the 

processes by which POTWs develop, submit, and implement these mechanisms. It also 
describes existing Federal, State, and local environmental and technical criteria that influence 

the establishment of removal credits and local limits, in addition to summarizing the current 

status of POTW development and implementation of removal credits and local limits. Finally, 

the chapter addresses the capability of POTWs to obtain removal credits and to develop, 

implement, and enforce local limits. 

Chapter 6 examines the adequacy of data on environmental impacts of toxic pollutants 

discharged from POTWs and the extent of those impacts, where known. It provides 

information on the nature of POTWs’ receiving waters and sludge disposal methods. Chapter 
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6 also describes potential environmental effects of POTW discharges and analyzes the extent 

to which POTWs comply with various environmental standards and criteria, and it 

characterizes the adequacy and limitations of the data with which impacts are assessed. 

Chapter 7 evaluates the effectiveness of the existing National Rtreatment Program by 

examining the following: whether the program covers the appropriate POTWs, pollutants, 
and industries; whether POTWs are effectively implementing the requirements of the 

program; and whether the program is effective in preventing or reducing the environmental 

impacts of toxic pollutants discharged by POTWs. The chapter examines program 

implementation requirements and identifies areas where POTWs have and have not met 

specific program requirements. 

Chapter 8 explores alternative regulatory strategies for enhancing the National 
Pretreatment Program. It describes how alternatives were selected and then characterizes 
17 supporting regulatory options in terms of their purpose, scope, affected parties, 

applicability to CWA objectives, and impact on sewage sludge quality. Study findings in 

support of each alternative are considered. These alternatives are also assessed for their 
implementation and compliance costs. 

Chapter 9 summarizes report findings and recommends ways to enhance attainment of 

the environmental objectives underlying the pretreatment program. 

MAJOR FKNDINCS AND RECOMMENDATIONS 

Sources and Amounts of Pollutants Discharged to POTWs 

l Sources 
- Nationwide, more than 15,000 POTWs receive and treat a total of approximately 

34 billion gallons per day of domestic, commerciaI, and industrial wastewater. 
- A total of 1,542 POTWs (encompassing 2,128 individual municipal wastewater 

treatment plants) are required to have approved local pretreatment programs. As 
of March 1990, I,442 of the 1,542 (94 percent) have approved local programs. 
Toxic discharges to another 314 POTWs are regulated by State-run pretreatment 
programs, pursuant to 40 CFR 403.10(e), in lieu of local programs. Those POTWs 
with approved pretreatment programs and those covered by State-run programs 
receive more than 80 percent of the national wastewater flow discharged to 
POTWS. 

- EPA estimates that 30,000 significant industrial users (SIUs) discharge to 
POTWs. This number comprises approximately 11,600 categorical industrial users 
(CIUs) and 18,400 noncategorical SILTS. 
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- Several hundred thousand other nondomestic users discharge to wastewater 
treatment plants across the United States. These facilities include retail and 
commercial establishments, as well as industries that do not meet EPA’s 
definition of significant industrial user. 

l Sources and Types of Industrial Discharges 
- The Domestic Sewage Study, assuming imposition of and compliance with 

categorical Rtreatment Standards for Existing Sources (PSES), identified the 
following industrial categories responsible for the highest loadings of 165 metals 
and toxic organics to PCYIWs: 

- - &&: Electroplating and metal finishing; industrial and commercial 
laundries; organic chemicals manufacturing; coal, oil, petroleum products and 
dining; and pulp and paper mills. 

- - M: Equipment manufacture and assembly; pharmaceutical manufacture; 
organic chemicals manufacturing; coal, oil, petroleum products and refining; and 
industrial and commercial laundries. 

- Data from the Toxics Release Inventory System regarding releases of more than 
300 listed toxic chemicals showed that more than 5,700 industrial facilities 
estimated discharges of more than 680 million pounds of toxic pollutants to more 
than 1,700 POTWs in 1988. The industrial categories reporting the largest volume 
released to POTWs were fertilizer manufacturing; organic chemicals 
manufacturing; dye manufacturing and formulating; pulp and paper mills; food and 
food by-products processing; and pharmaceutical manufacturing. 

- For the 165 pollutants analyzed in the DSS (plus copper and zinc), annual POTW 
loadings of toxic pollutants reported in TRIS (159 mil.lion pounds) exceed loadings 
estimated in the DSS (60 million pounds), although the DSS represented more 
facilities discharging to POlWs. 

. 

. 

Other Potentially Significant Sources 
- Findings for the DSS, TRIS, and EPA’s 304(m) plan suggest that commercial and 

industrial facilities not yet subject to categorical pretreatment standards may 
discharge considerable quantities of toxic pollutants to POTWs. Such facilities 
include machinery manufacturing and rebuilding, industrial and commercial 
laundries, hazardous waste treatment facilities, and waste reclaimers. 
Domestic wastewaters may contain considerable amounts of toxic pollutants as a 
result of the disposal of household hazardous wastes. In some cases, pollutants 
contributed by drinking water supplies and drinking water conveyance systems 
may also be significant. Inorganic pollutants present in domestic wastewater 
include metals such as copper, iron, lead, and zinc. Organic compounds may 
include pesticides, plasticizers, coaI tar compounds, and chlorinated solvents. 
POTWs may also receive significant loadings of toxic pollutants from hauled 
wastes, landfill leachate, storm water, or cleanup activities associated with RCRA 
corrective actions, Superfund cleanups, and underground storage tanks. 

Types of Controls 
- Categorical standards and local limits have brought about significant reductions in 

metals loadings and moderate reductions in toxic organics loadings from regulated 
industries. 
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- - Metals: Toxic metal pollutant loadings from regulated industries are 
estimated to be reduced by 95 percent after implementation of PSES. This 
reduction results in estimated annual loadings of about 14 million pounds 
(6,500 metric tons). 

- - Organics: Depending on the data source, toxic organic loadings from 
regulated industries are estimated to be reduced by approximately 40 to 75 
percent after PSES, resulting in annual loadings of approximately 65 
million pounds (30,000 metric tons). 

- Planned development of additional categorical standards for such industries as 
machinery manufacturing and rebuilding, pharmaceutical manufacturing, industrial 
laundries, paint formulating, and hazardous waste treatment is expected to further 
reduce loadings of toxic pollutants to POTWs. 

- POTWs and industrial users have demonstrated that they understand pollution 
prevention and the opportunities it affords to reduce loadings of toxic pollutants. 
EPA has found that pollution prevention techniques have been used at 36 of the 47 
industrial categories evaluated in this report. 

- In 1989, over 600 household hazardous waste collection programs were in place, 
many of which were coordinated by POTWs. Further reductions in toxic 
pollutants, including commercial and domestic. sources, may be necessary to obtain 
the reductions needed to achieve desired environmental standards. 

Extent of Removal of Toxic Pollutants at Secondary Treatment Plants 
l Fate of Toxic Pollutants 

- Toxic pollutants present in the raw sewage entering secondary treatment plants 
have several fates. Toxic organic pollutants can biodegrade, partition to sewage 
sludge, volatilize, or remain in the discharge to receiving waters. Metals generally 
partition to the sewage sludge or remain in the discharge from the POTW. 

- The removaI of most toxic pollutants from wastewaters is largely incidental to the 
treatment of conventional pollutants and should be considered in terms of 
partitioning among alternative pathways; toxic pollutants may be shifted from one 
medium to another (to the air through volatilization or sludge through adsorption), 
as well as destroyed through biodegradation. 

l Nature of Pollutant Removals 
- Pollutant removal is calculated from the results of sampling the influent and 

effluent of a POTW treatment plant. 
- EPA’s analyses of priority pollutant removals indicate that removal efficiencies for 

toxic pollutants vary widely from POTW to POTW. 
- Calculation of removals of toxic pollutants at a POTW must consider that removal 

involves several pathways and is variable because of changing conditions and 
situations at the POTW (e.g., concentration of the pollutant, POTW operational 
characteristics, aeration/turbulence, temperature). 

- Removal efficiencies do not appropriately represent POTW variability when 
expressed as single median values, because of the variability of observed 
removals. 
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- The broad range of removal efficiencies observed underscores the need for using 
POTW-specific data in making decisions that involve toxic pollutant removals 
applicable to individual POTWs. 

POTW Capability to Revise Prehatment Standards 
l Status of Removal Credits 

- Removal credits are adjustments to categorical pretreatment standards that reflect 
the removal of a pollutant by a POTW. A POTW may elect to lessen the 
stringency of a categorical standard where it demonstrates it consistently removes 
a given pollutant and maintains compliance with its NPDES permit and sludge 
requirements. The removal credits program has been suspended since 1986. 
Removal credits will remain unavailable until EPA promulgates sludge 
requirements pursuant to Section 405 of the CWA. 

- When the removal credits program was suspended in 1986, 12 POTWs nationwide 
had removal credits approved by EPA, and another 15 had removal credit 
applications pending. The approved removal credits covered 16 pollutants and 
affected approximately 150 industrial dischargers. 

- Future POTW interest in removal credits, once they are available again, is 
expected to be low; however, increased regulation of organic pollutants in recently 
promulgated and forthcoming guidelines may renew interest in removal credits for 
some organic compounds. 

l Assessment of POTW Capability: Removal Credits 
- POTWs possess adequate resources and technical expertise to perform the tasks 

inherent in revising pretreatment standards through removal credits (e.g., 
monitoring and calculation of revised standards). 

- Most pollutants for which removal credits were granted (or for which applications 
were filed) are metals that do not biodegrade in municipal treatment systems and 
that are partitioned instead to sludge. 

l status of Local Limits 
- Analysis of local limits at 200 POTWs found that 90 percent of POTWs have 

adopted local limits for one or more toxic pollutants and that more than 70 percent 
have adopted local limits for the 10 pollutants listed in EPA guidance as being of 
highest concern. A much smaller percentage, however, has adopted local limits 
using a headworks loading or other technical basis. POTWs surveyed by the 
General Accounting Office were found to impose local limits for an average of 14 
toxic pollutants. 

- POlWs regulate many more pollutants in their local limits than they are limited for 
in their National Pollutant Discharge Elimination System (NPDES) permits. 
According to EPA’s Permit Compliance System, 32 percent of the NPDES permits 
for pretreatment POTWs issued in 1989 contained limits for one or more toxic 
pollutants. 

l Assessment of POTW Capability: Local Limits 
- POTWS are generally capable of developing and implementing local limits. 

Weaknesses observed include the following: 
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In developing local limits, POTWs generally lack site-specific data necessary 
to calculate treatment plant removals. The current practice of using literature 
POTW removal data to develop local limits may not accurately reflect 
treatment plant performance and may result in exceedances of environmental or 
technical criteria. 
POTWs often rely on literature data to predict pollutant concentrations that 
may result in unit process inhibition. These literature inhibition data are based 
on a limited sample size and may not accurately characterize site-specific 
conditions. Additionally, these data are available for only a few pollutants and 
treatment processes. 

- - The application of local limits to categorical industries often involves 
comparisons with the categorical standards to determine which of the limits 
(local or categoricai) are more stringent. Although EPA has provided guidance 
to address this issue, POTWs continue to have difficulty applying the most 
stringent standard. 

- POTWs often lack sufficient environmental standards, criteria, or permit conditions 
to develop technically based Iimits or judge the appropriateness of existing local 
limits. The NPDES permits for two-thirds of the pretreatment POTWs nationwide 
do not contain limits for any toxic pollutants. Of those that do, only a few 
pollutants are generally limited. In addition, national sludge disposal standards 
are not yet in place, and most States do not have comprehensive sludge standards. 
POTWs, therefore, are often without specific environmental criteria and standards 
upon which local limits are to be based 

Adequacy of Da&z on the Emimtnteti Eflects of Toxic Dischurges From POTWs 
l Types of Effects and Pathways 

- Discharges of toxic poIlutants from POTWs can impair the quality of receiving 
environments, including surface water, ground water, and air. In addition, the 
heabh and safety of workers at POTWs may be adversely affected. 

- Toxic effects vary by pollutant, as well as by receiving medium. Principal effects of 
concern are lethality, carcinogenicity (causing cancer), teratogenicity (causing 
developmental abnormalities), or mutagenicity (causing genetic abnormalities). 
Some compounds discharged from POTWs (PCBs and arsenic) exhibit all of these 
deleterious effects. Several metals are lethal, teratogenic, and mutagenic but do 
not cause cancer. 

l Extent of EnvironmentaI Criteria 
- The lack of comprehensive criteria for al.I pollutants discharged to and from POTWs 

inhibits estimation of the environmental effects of POTW discharges. 
- In addition, the POTWs, States, and EPA do not collect or maintain data that are 

comprehensive enough to characterize municipal wastestreams or their impacts in 
receiving environments adequately. Data on POTWs’ effluents and their impacts 
are most comprehensive for discharges to surface water. 

l Surface-Water Impacts 
- Eighty percent of POTWs covered by pretreatment programs discharge treated 

effluent to rivers and streams, 4 percent to lakes, 7 percent to oceans, and 9 
percent to other environments, including land, estuaries, and reservoirs. 
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- Under the 304(l) program, 254 POTWs (171 pretreatment POTWs) are among the 
888 facilities contributing toxic pollutants to stream segments not attaining water 
quality standards. 

l Ground-Water Impacts 
- The most significant potentiai cause of ground-water contamination by POTWs is 

disposal of sewage sludge, although empirically this has rarely been a problem. 
Forty-two percent of all municipal sewage sludge is beneficially used in land 
application, 22 percent disposed of in landfills, 14 percent by incineration, 6 percent 
through distribution and marketing, 5 percent by ocean disposal, and 2 percent by 
other practices. Roughly three-quarters of sludge is used or disposed of in land- 
based practices. 

- Pollutants under consideration for regulation in EPA’s proposed Part 503 
regulations for sludge use and disposal were detected at high frequency in the 
National Sewage Sludge Survey (NSSS). , Mean concentrations of certain toxic 
metals (arsenic, cadmium, copper, lead, molybdenum, nickel, and zinc) found in 
sludge in the NSSS suggest that some POTWs may be precluded from certain 
beneficial use or disposal practices unless they can reduce loadings through 
additional pretreatment. 

l Air/Worker Health and Safety Impacts 
- Little is known about the extent and effects of air emissions from POTWs. The 

DSS estimated that 0.1 percent of the mass of national emissions of volatile 
organic compounds may come from POTWs. Twenty-seven POTWs nationally 
are each reported to emit over 100 tons per year of Clean Air Act criteria 
pollutants. 

Effeciiveness of the National Preb-eatment Program 

l Program scope 

- EPA Regions and States have successfully identified those POTWs whose receipt 
of industrial discharges makes pretreatment a necessity. The POTWs with 
approved programs, or covered by State-run pretreatment programs, receive more 
than 80 percent of the national wastewater flow discharged to POTWs. 

- Virtually all the POTWs reported in TRIS to be receiving more than 1 million 
pounds of toxic chemicals are covered by programs. Evaluation of various data 
sources (e.g., TRIS, NEEDS, 304[1]) may enable EPA to target additional 
POTWs for development of local programs. 

l Implementation Status 
- Measurements of the level of implementation of local programs indicate that local 

implementation is well underway. Ninety-four percent (totaling 1,442) of required 
local pretreatment programs have been approved. Twenty-seven States have 
approved State pretreatment programs. Specific programmatic implementation 
issues will require more attention, such as the need for POTWs to develop 
technically based local limits and to adequately enforce all pretreatment standards 
and requirements. 

- PCS indicates that 84 percent of SIUs have been issued control mechanisms, and 
90 percent of SIUs have been inspected under local programs. 
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- EPA Regions and States have performed extensive oversight of local pretreatment 
programs, having performed more than 3,600 audits and inspections at 1,328 
POlWs in the last 5 years. 

- One of the pretreatment program’s key strengths is implementation at the local 
level, which provides the flexibility necessary to respond to site-specific 
conditions. In general, locally implemented programs have been found to regulate 
more noncategorical industries than State-run programs. In contrast to State-run 
programs, local programs have developed and implemented site-specific local 
limits to prevent pass through and interference and have conducted more frequent 
monitoring of industries to assess compliance. 

- The decentralized, local approach has, however, resulted in instances of 
incomplete or inconsistent implementation of local pretreatment programs. As 
many as 4Opercent of the approved local pretreatment programs need to improve 
at least one key area of implementation (e.g., issuance of industrial user control 
mechanisms, local limits development, enforcement). 

l Environmental Results 
- The lack of comprehensive environmental data makes it difficult to evaluate the 

program’s effectiveness in achieving the goals of the Act. However, evidence from 
various data sources suggests that the pretreatment program has resulted in 
significant reductions in the discharge of toxic pollutants to POTWs and from 
POTWs to the environment. 

- Many FOTWs report significant declines in concentrations and loadings of toxic 
pollutants in influent, effluent, and sludge associated with implementation of 
pretreatment programs. These decreases have reduced operational problems and 
improved the quality of receiving waters and sludges. 

Aklema!ive ReguhrorJ Stmtegies for Pretreatment 
l The overalI regulatory framework for control of toxic discharges to POTWs appears to 

provide suitable mechanisms to address environmental concerns and achieve the 
goals of the Act. 

RECOMMENDATIONS 

From the major findings in this Report to Congress, EPA recommends the following 

approaches, none of which require statutory change, to further reduce the environmental 

impacts associated with toxic discharges to and from PO’IWs: 

l Continue to promulgate national categorical pretreatment standards and stress the 
adoption of cost-effective pollution prevention and domestic wastewater controls 
wherever feasible. 

l Improve local pretreatment standards to further reduce toxic loadings and to ensure 
the integrity of POTW collection systems. 

l Improve the scientific basis of pretreatment controls, and provide better benchmarks 
for pretreatment program performance, by establishing comprehensive standards and 
criteria for all media affected by POTW discharges. 
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Aspects of these broad recommendations are explained more fully below. It should be 

noted that EPA is currently undertaking many regulatory development and program 

implementation activities envisioned by these recommendations. These recommendations do 
not comprise entirely new initiatives, but are intended to complement ongoing water pollution 

control efforts by municipalities, States, and EPA. 

Recommen&don One: Enhance National Categorical Pretrdment Stan&r& 
l Continue to develop new and revised categorical standards in accordance with EPA’s 

plan developed under 304(m), and continue to review new pollutants, particularly 
those nonpriority pollutants now known to pose significant environmental risks, for 
inclusion in categorical standards. Where final standards are not necessary on a 
national basis, issue guidance to POTWs on problem pollutants and control options. 

l Continue to consider cost-effective pollution prevention techniques as the basis for 
categorical standards where such techniques offer the best available technology 
economically achievable (BAT). 

l Reexamine the removal credit requirements of the General Pretreatment Regulations 
(Section 403.7) in light of the findings of this report, Further topics for examination 
might include the definition of consistent removal, monitoring requirements, types of 
compounds for which removal credits are and are not available, the use of data from 
similar PGTWs, and specific conditions for inclusion in the NPDES permit once 
removax credits are approved. 

Recommen&don Two: Improve Local Pretreabnent Standard& 
l Promote opportunities for use of cost-effective pollution prevention tools in industrial 

user permitting, local limits development, spill control, and inspections to reduce 
nondomestic loadings of toxic pollutants. Encourage market forces and industrial 
user input into the process of developing and alIocating PGTW local limits. 

l Promote domestic hazardous waste programs and other opportunities to reduce 
discharges of polIutants from domestic sources. 

l Consider revising the local limits requirements in the General Retreatment 
Regulations (Section 403.5) to address methods for determining pollutants of 
concern, use of actual monitoring data instead of default or literature values, the basis 
of limits, and other issues. 

l Consider developing &litional local limits guidance for high-risk nonconservative 
organic polbttants (e.g., volatile organic compounds). 

l Assess the degree to which corrosion control programs and pipe replacement 
programs completed in response to Safe Drinking Water Act requirements may 
reduce concentrations of polbnants in municipal wastewaters. 
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Rccommen&ion Three: Improve Scient#lc Basis of Pretreatment Controls 
l Continue to emphasize with EPA Regions and States the need for water quality- 

based NPDES permits for pretreatment FQIWs. 

l Continue to train permit writers in methods for incorporating water quality-based 
limits and sludge requirements in NPDES permits. 

l Target pretreatment POTWs for additional monitoring and reporting, in order to 
ascertain the need for additional toxics control, based on data showing actual or 
reasonable potential for problems. Target additional IVIWs for development of local 
pretreatment programs based on these same data sources. 

l Establish measures for assessing the environmental effectiveness (e.g., improved 
water quality and sludge quality) of local pretreatment programs. Incorporate these 
measures into ongoing implementation activities (such as audits, PCIs, or POTW 
annual reports). 

l Continue to develop water quality and sludge quality standards~ 

l Issue guidance to States emphasizing the need to develop water quality standards 
and wasteload allocations for toxics of concern. Provide technical assistance as 
necessary. 

l Continue aggressive enforcement of pretreatment standards and requirements at the 
local, State, and Federal levels. 
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1. BACKGROUND AND INTRODUCTION 

This Report to Congress responds to Section 519 of the Water Quality Act (WQA) of 
1987. The WQA, which amended the Clean Water Act (CWA) of 1977, required the U.S. 

Environmental Protection Agency (EPA) to evaluate several issues related to the National 

Pretreatment Program. Specifically, Section 519 directed EPA to study: 

The adequacy of data on environmental impacts of toxic industrial pollutants 
discharged from publicly owned treatment works (POTWs) 

The extent to which secondary treatment at POTWs removes toxic pollutants 

The capability of POTWs to revise pretreatment requirements under Section 
307(b)(1) of the Federal Water Pollution Control Act 

Alternative regulatory strategies for protecting the operations of POTWs from 
industrial discharges, and the extent to which each strategy is expected to achieve 
the goals of the WQA 

For each alternative strategy, the extent to which removal of toxic pollutants by 
POTWs results in contamination of sewage sludge, and the extent to which 
pretreatment requirements may prevent sludge contamination or improve the ability 
of POTWs to comply with sewage sludge criteria 

For each alternative strategy, the adequacy of Federal, State, and local resources to 
establish, implement, and enforce multiple pretreatment limits for toxic pollutants. 

Section 519 also directed EPA to submit a Report to Congress on the results of the 

study and to recommend ways to improve the effectiveness of pretreatment requirements. 

This report addresses this mandate. The Office of Water Enforcement and Permits (OWEP) 

prepared the report with the help of EPA Regions, selected States, and other EPA program 
offices. 

1.1 THE NATIONAL PRETREATMENT PROGRAM 

This Report to Congress constitutes an assessment of the National Pretreatment 

Program. The pretreatment program, which is part of EPA’s water pollution control program 

under the CWA, is a joint regulatory effort by Federal, State, and local authorities that 

requires the control of nondomestic (i.e., industrial and commercial) sources of toxic 

pollutants discharged to POTWs. Pretreatment minimizes the likelihood of treatment plant 

upsets and reduces the level of toxic pollutants in wastewater discharges from the POTW 

and in the sludge resulting from municipal wastewater treatment. 
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1.1.1 Controls on POTWs Under the Clean Water Act 

The National Pollutant Discharge Elimination System (NPDES) permit program under 

Section 402 of the CWA protects surface waters of the United States from pollution by 
wastewater discharges, including discharges from POTWs. NPDES permits control more 

than 64,000 discharges to surface waters. Of these, 49,000 are industrial sources (3,000 

major industrial sources and 46,000 minor industrial sources, mainly manufacturing and 

commercial facilities). The remaining 15,000 sources are POTWs. 

Wastewater from POTWs consists of domestic sewage and industrial and commercial 
wastes that are discharged indirectly to surface waters via sewers by industrial users of the 

POTWS. There are hundreds of thousands of industrial users in the United States. 

Approximately 30,000 industrial users meet EPA’s definition of “significant industrial user” 

(defined in Subsection 1.1.6). “Pretreatment” is the removal by industrial users of pollutants 

from their wastestreams before they discharge the wastestreams to POTWs. Pretreatment 
ensures the protection of surface waters from the effluent discharged from POTWs and also 

protects POTWs from interference with plant operations that may be caused by certain 

discharges from industrial users. 

Each POTW that discharges directly to surface waters must apply for and obtain an 

NPDES permit. These permits are issued either by EPA or a State (where the State is 

authorized to administer its own NPDES program). EPA or State permit writers examine the 

volume and quality of municipal effluent and then develop pollutant-specific numeric limits and 

other requirements for the POTW’s permit. The NPDES permit also requires other actions, 

such as submitting discharge monitoring reports, operating a pretreatment program, or 

meeting schedules for complying with permit conditions. NPDES permits have a maximum 

duration of 5 years under current law. 

The CWA originally emphasized the control of conventional pollutants discharged by 

POTWs. Conventional pollutants are biochemical oxygen demand (BOD), total suspended 

solids, fecal coliform, pH, and oil and grease. Section 301 of the CWA required POTWs to 

meet numeric limits for such pollutants by 1977. The limits were based on the use of 

“secondary treatment” - the breakdown of organic matter by microorganisms. Although 

secondary treatment may remove some toxic pollutants (such as heavy metals or manmade 

organic compounds) on an incidental basis, the CWA instead provides for control of toxics 

through POTW pretreatment programs and industrial compliance with numeric pretreatment 

standards. 
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In addition to meeting secondary treatment requirements, POTWs may also be required 

to meet permit limits based on water quality standards that States develop under Section 303 

of the CWA. These standards protect the quality of individual water bodies. To establish 
water quality standards, States designate desired uses for stream segments, such as fishing, 

swimming, water supply, or industrial use. Ambient Federal or local water quality criteria are 
applied to the most sensitive use for each stream and become the operative water quality 

standards. These, in turn, may be translated into effluent ‘limits in NPDES permits to protect 
water quality and designated uses. 

POTWs are also subject to restrictions on how they may dispose of the sewage sludge 
generated by their treatment operations. POTWs impose pretreatment controls on their 

industrial users not only to protect receiving waters but also to ensure that sewage sludge is 
of sufficient quality for the disposal or beneficial use intended. Sewage sludge may be 

landfilled or incinerated, or, if it contains low enough quantities of toxic pollutants, it may be 

used as a fertilizer or soil conditioner. 

Until recently, control of the disposal of municipal sewage sludge was regulated on a 
State-by-State basis, and POTW operators rarely had access to comprehensive criteria that 

would enable them to place appropriate pretreatment controls on their industrial users. 

Regulations defining acceptable land disposal practices and beneficial use for sludge (40 CFR 
Part 257) have been promulgated under the joint authority of the CWA and Subtitle D of the 

Resource Conservation and Recovery Act (IKRA). Other laws governing municipal sludge 

use or disposal depend on the use or disposal method employed or the pollutants present in 
the sludge. These laws include the Clean Air Act; the Marine Protection, Research, and 

Sanctuaries Act; RCRA Subtitle C; and the Toxic Substances Control Act. 

EPA is now preparing regulations that will control the management of municipal sewage 
sludge in a much more comprehensive manner. These regulations are under the authority of 

Section 405 of the CWA, as amended by Section 406 of the WQA of 1987. This provision 
requires EPA to regulate sludge use and disposal to protect public health and the 

environment from any reasonably anticipated adverse effects of these practices. 

One of the most prevalent sludge disposal methods nationwide is disposal at a 

municipal landfill. This practice will be covered by regulations that have been proposed at 40 

CFR Part 258 for operation and maintenance of municipal landfills. 
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EPA is also developing technical standards for other sludge use and disposal options, 
including land application, that will be incorporated into NPDES permits or other permits 
issued to POTWs. These standards will make it easier for POTWs to control the quality of 
their sludge by setting effluent limits for their industrial users that will allow POTWs to meet 
whichever standards apply to their own sludge disposal practices. 

EPA has proposed an initial round of sludge standards that are expected to be published 
in early 1992 at 40 CFR Part 503. Until the Part 503 standards are promulgated, EPA is 

regulating sewage sludge use and disposal practices through a congressionally mandated 
interim permitting program that places case-by-case sludge conditions in NPDES permits. 

1.1.2 The Role of the National Pretreatment Program 

NPDES permits issued to POTWs protect two media: receiving waters and sewage 
sludges. To comply with its NPDES permit and meet other environmental criteria, a POl?N 
must limit the pollutants it receives that are not amenable to treatment at its own plant. 

Typically, POTWs receive a mixture of two types of waste: domestic sewage from 
residential and commercial sources, and industrial wastewaters discharged into the sewer. 
Industrial wastes frequently contain toxic pollutants, such as heavy metals or manmade 
organic chemicals, that may not be compatible with the physical and biological processes that 
POTWs typically use to treat wastes. Such toxic pollutants may pass through wastewater 
treatment plants untreated or interfere with treatment plant operations. Therefore, POTWs 

may require industrial users to “pretreat” wastewaters discharged to municipal sewers. 

Local industrial waste controls have existed in some cities for many years. Milwaukee, 

Wisconsin, for example, has regulated discharges of industrial wastewaters to sewers since 
the 1920s. (The success of this program is shown most clearly in the widespread marketing 

of the fertilizer Milorganite, which is a sewage sludge product.) 

The Federal Government’s role in pretreatment was first estabiished with the Federal 
Water Pollution Control Act Amendments of 1972. Section 307(b) of the 1972 Amendments 
required EPA to promulgate technology-based pretreatment standards for industrial users of 
POTWs that would prevent pollutant discharges that interfere with POTW operations, pass 

through treatment works to receiving waters without adequate treatment, hinder proper use 

or disposal of sewage sludge, or are otherwise incompatible with the POTW. 
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The Clean Water Act Amendments of 1977 contained a more comprehensive approach 
to pretreatment that gave greater attention to toxic pollutants. As a result, EPA promulgated 

the General Pretreatment Regulations in 1978 (40 CFR Part 403). The Agency adopted 
these regulations after considering many alternative strategies concerning the number of 

industrial users to be regulated, the amount of local flexibility allowed, and the relative roles 
of Federal, State, and local governments. 

The pretreatment program has three objectives: 

. . . 
1. Prevent derence wrth ttev Some nondomestic pollutants 

are incompatible with POTW treatment systems and can disrupt plant operations 
and reduce treatment efficiency. Interference is defined in the General Pretreatment 
Regulations (40 CFR 403.3[i]) as: 

A discharge which, alone or in conjunction with a discharge or 
discharges from other sources, both: (1) inhibits or disrupts the 
POTW, its treatment processes or operations, or its sludge 
processes, use or disposal; and (2) therefore is a cause of a 
violation of any requirement of the POTW’s NPDES permit 
(including an increase in the magnitude or duration of a violation) 
or of the prevention of sewage sludge use or disposal in 
compliance with . . . [applicable] statutory provisions and 
regulations or permits issued thereunder (or more stringent 
State or local regulations). . . 

. . 
2. Prevent m thra of porn to recetvu waterS, Even if nondomestic 

pollutants do not interfere with treatment systems, they may pass through POTWs 
without being treated adequately. The General Pretreatment Regulations (40 CFR 
403.3[n]) defme pass through as: 

A discharge which exits the POTW into waters of the United 
States in quantities or concentrations which, alone or in 
conjunction with a discharge or discharges from other sources, is 
a cause of a violation of any requirement of the POTW’s NPDES 
petit (including an increase in the magnitude or duration of a 
violation). 

3. . . . . . . . 
Improve 0ppornuuQw to recvw recmal wastewm 
and Certain pollutants are “partitioned” from wastewater to sewage 
sludge by the POTW’s treatment system. Contamination of sludge by toxic 
pollutants can increase disposal costs or limit disposal options. Pollutants 
remaining in the municipal wastewater can limit opportunities for water reuse. 
Additionally, many pretreatment technologies provide for reclamation of lost raw 
materials by industrial users, or are substituted by pollution prevention practices 
that eliminate the need for end-of-pipe treatment. 
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1.1.3 Reqw~s fur Im~meniing the National Pmtreutmeni Program 

EPA’s General Pretreatment Regulations establish the framework, responsibilities, and 

requirements for implementing and enforcing pretreatment standards. EPA established the 

National Pretreatment Program on the premise that the program’s goals would best be met 

through the interaction of Federal, State, and local governments. Local governments bear the 

primary responsibility for developing, carrying out, and enforcing local pretreatment programs. 

This is because PGTWs: 

l Know their own nondomestic users and are best placed to develop effective controls 
on those users 

l Are in the best position to diagnose and correct problems unique to their systems 

l Can respond to emergencies and can take quick, effective action to address 
environmental hazards. 

The Federal Government and the States also share responsibility for carrying out the 

National Pretreatment Program. State and Federal approval authorities review, approve, and 

oversee local pretreatment programs and regulate discharges to any POTW that do not have 
such local programs. 

States that are author&d to run the NPDES Program at the State level must apply for 
authority to administer pretreatment requirements as well. States are designated as 

“approval authorities” after EPA reviews and approves their State pretreatment programs. 

Currently, as illustrated in Figure l- 1, 39 States have federally approved NPDES permit 

programs, and 27 States have approved State pretreatment programs. EPA is the approval 

authority in States without approved pretreatment programs. 

Under 40 CFR 403.10(e), approved States may choose to regulate industrial users 

directly instead of requiring PGTWs to do so through local programs. Alabama, Connecticut, 

Mississippi, Nebraska, and Vermont currently are “403.10(e) States” that run the National 

Pretreatment Program at the State level in lieu of local programs. 

EPA develops industry-specific national categorical pretreatment standards, oversees 
approved State programs, makes necessary changes to the General Pretreatment 

Regulations, and exercises its enforcement authority to ensure that industrial users and 
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Figure 1-l. Status of State NPDES and Pretreatment Program Approvals, November 1990 
Thirty-nine States and territories have federally approved NPDES programs. Twenty-seven States 
have federally approved pretreatment programs. 
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POTWs comply with pretreatment standards and requirements. The Agency also provides 
extensive training and technical assistance to States and POTWs. 

1.1.4 POTWs Required to Have Pmtreatment Prvgmwts 

Unless they are located in States that have chosen to assume responsibility for local 

program functions under 40 CFR 403.10(e), the following POTWs must have pretreatment 

programs pursuant to 40 CFR 403.8(a): 

l POTWs with design flows exceeding 5 million gaIIons per day (mgd) are required to 
have pretreatment programs if the discharges from their industrial users are subject 
to pretreatment standards (described below) or cause pass through or interference. 

l POTWs with 5 mgd design flow or less may also be required to have pretreatment 
programs depending on the nature or volume of their industrial influent, particularly if 
a potential exists for upsets of treatment processes, violations of NPDES permit 
requirements, or contamination of sewage sludge. 

POTWs meeting these criteria were required to develop pretreatment programs by 
July 1, 1983. POTWs identified since that time as requiring programs are required to submit 

programs for approval within 1 year of identification. 

EPA’s 1988 NEEDS Survey (described in Chapter 2 and hereafter referred to as 

NEEDS ‘88) identified 15,591 wastewater treatment plants nationwide. Among these 

plants, 1,542 POTWs are required to develop and implement local pretreatment programs. Of 

these, 1,442 programs have been approved and are being implemented. These approved local 

pretreatment programs cover 2,015 individual wastewater treatment plants, or 13.6 percent of 

the total number of plants in the country (note that a pretreatment program may cover more 

than one plant). One hundred pretreatment programs, covering 113 plants, remain to be 

approved. 

Figure l-2 illustrates the number of approved local programs in each State. EPA 

Regions IV and V have the most approved pretreatment programs, representing roughly half 

of the national total. North Carolina, Michigan, and California are the States with the highest 
numbers of approved POTW programs. As Figure l-3 reveals, most local programs were 

approved before 1986. In addition, the so-called “403.10(e)” States (where States rather 

than local POTWs implement pretreatment requirements) regulate discharges to about 314 

POTWS. 
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Source: EPA Office of Water Enforcement and Permits. 

Figure 1-2. Approved Local Pretreatment Programs 
April 1990 
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Figure 1-3. Numbers of POTW Pretreatment Programs Approved by Selected Dates, 1982-1990 
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To analyze the characteristics of POTWs with and without approved pretreatment 

programs, EPA merged two of its national data bases: NEEDS ‘88 and Permit Compliance 
System (PCS). Chapters 2 and 6 describe these data bases in more detail This data merge 

yielded statistics on approximately 12,000 POTWs, or roughly 80 percent of the 15,591 

POTWs in the country. (It should be noted that all data were not available for all POTWs. 

The number of POTWs for which specific data were available varied depending on the specific 

data need and the data source. Numbers of POTWs may therefore be inconsistent from one 

table or analysis to another in this report) 

As Table l-l indicates, large POTWs are represented heavily in the pretreatment 

program and contribute a high percentage of the total national wastewater flow, although they 
represent only a small number of all POTWs in the country. 

Table 1-2 shows the levels of treatment provided at POTWs, indicating that the 

majority of both pretreatment and nonpretreatment POTWs provide secondary treatment. 

Many provide greater than secondary treatment, while a considerably smaller percentage 

provides less than secondary treatment. (As discussed in Chapter 4, secondary treatment 
involves bacterial stabilization of organics. Less than secondary treatment involves only the 

settling of sewage solids.) 

Finally, Table l-3, which characterizes the receiving waters to which POTWs 

discharge, shows that at least 80 percent of ail POTWs discharge to streams or rivers. 

1.1.5 Pretreatment Standards 

POTWs required to have local pretreatment programs must develop and implement 

pretreatment requirements as needed to prevent pass through and interference, identify users 
subject to pretreatment requirements, issue control mechanisms to those users, monitor 

compliance, and take timely and appropriate enforcement actions against users who violate 

pretreatment requirements. One of the most important elements of local programs is the 

requirement that POTWs impose numerical limitations (local limits) to prevent pass through 

or interference from the industrial pollutants discharged into their sewer systems. 

Pretreatment standards consist of national prohibited discharge standards, nationa 

categorical standards, and local limits. 
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Table 1-l. Distribution of POTWs by Design Flow Rates 

I Pretreatment POTWs* I Nonpretreatment POTWs** 

s1.0 421 213 8,644 

1.k - a.0 793 238 1,361 

5.k - s10.0 366 2,782 83 

10.0x - 125.0 303 4,915 19 

25.0< - ~30.0 128 4,606 3 

50.0< - <loo.0 52 3,928 0 

>loo.O 44 9,762 0 

Total Flow 
bud) 

Number of Total Flow 
Plants (mgd) 

2,175 

3,002 

584 

246 

109 

- 

- 

TOTAL I 2,107 I 28,464 1 10,110 I ~~~ 6,116 

* POTWs covered by approved local pretreatment programs, POlWs covered by programs 
currently under development, and PO’lWs in Alabama, Connecticut, Mississippi, 
Nebraska, and Vermont with industrial users regulated by States. 

** All other POTWS. 

Source: POTWs represented in both PCS and NEEDS ‘88. 
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Table l-2. Types of Treatment Provided by Pretreatment 
and Other POTWs 

Pretreatment PO’ 
POTWs 

Level of 
Treatment1 Number Percentage 

Less Than 
Secondary 179 8.5 
Secondary 1 1,081 1 51.8 
Greater 

Gn-1 821 r Ty.6 
Total 1 2,087 100 

WS2 Nonpretreatment POTWs3 

POTWS 

Percentage Percentage 
of Total of Total 
Flow Number Percentage Flow 

15.6 1,354 13.9 N/A 

1. Categories defined by NEEDS ‘88: 

l Less than secondary: Primary (BOD>45 mg/l) and Advanced Primary (BODz31 and 
95 mg/l) 

l Secondary (BODz24 and ~30 mg/l or 85% removal) 

l Greater than secondary: Advanced Treatment I (BODklO and 123 and/or nutrient 
removal); Advanced Treatment II (BOD<lO and/or nutrient removal). 

2. Includes POTWs covered by approved local pretreatment programs, POTWs with local 
programs under development, and POTWs in Alabama, Connecticut, Mississippi, 
Nebraska, and Vermont with industrial users regulated by the States. 

3. Includes all other POTWs. 

Source: NEEDS ‘88 for POTWs with appropriate data. 

l-13 



Table 1-3. Types of Receiving Waters to Which POTWs Discharge 

Receiving 
Water 

lo cean 

I-%%- 

Pretreatment POTWsl Nonpt 

POTWS PO 
Average 

Daily Plow 
Per POTW 

Number Percentage (mgd) Number 

1,634 80.1 7.8 8,641 

33 1.6 25.8 63 

53 2.6 4.1 307 

132 6.5 32.16 243 
174 8.6 18.07 442 

2,026 100 9,696 

:treatment POTWs2 

WS 

Average 
Daily Plow 
Per POTW 

Percentage hgd) 

89.1 0.4 

0.6 0.5 

3.2 I 0.3 

2.5 I 1.3 
4.6 1 0.9 

loo I 

1. Includes POTWs covered by approved local pretreatment programs, POTWs with local 
programs under development, and POTWs in Alabama, Connecticut, Mississippi, 
Nebraska, and Vermont with industrial users regulated by the States. 

2. Includes all other POTWs. 

3. Includes discharges to waters not classifiable as to type (discharge to island shorelines, 
some estuaries, and ocean shorelines, and stream discharge to ocean/lake/ground). 

Source: NEEDS ‘88 for POTWs with appropriate data. 
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1.1.5.1 Prohibited Discharge Standards 

Prohibited discharge standards (40 CFR 403.5) forbid certain types of discharges by any 

nondomestic user to the wastewater collection system of any POTW, including POTWs 

without local pretreatment programs. The prohibited discharge standards consist of general 
and specific prohibitions. 

General prohibitions are national prohibitions against pollutant discharges to a P0TW 

that cause pass through or interference. As defined in 40 CFR 403.3(n), pass through occurs 
when a pollutant remains in the treatment plant’s wastestream without undergoing sufficient 

treatment or removal, causing a violation of the POTW’s NPDES permit. Interference (40 

CFR 403.3[i]) occurs when a discharge inhibits or disrupts the POTW’s treatment processes 
or operation, thereby either causing a permit violation or precluding permitted sludge 

beneficial use or disposal practices. 

Specific prohibitions are national prohibitions against pollutant discharges that cause 

problems at the POTW, such as fire or explosion, harm to worker health and safety, 
corrosion, obstruction of flow, or inhibition of treatment processes due to heat or oil and 

grease. 

1.1.5.2 National Categorical Pretreatment Standards 

Whereas the general and specific prohibited discharge standards apply to all 

nondomestic users, national categorical pretreatment standards (categorical standards) apply 
to industrial users with specified industrial processes. Each categorical standard covers a 

Merent industrial category. Under the CWA, categorical standards are technology-based; 
they require dischargers to meet end-of-process limits developed according to the Best 

Available Technology Economically Achievable (BAT) for each category. 

Categorical standards are expressed as Pretreatment Standards for Existing Sources 

(PSES) and Pretreatment Standards for New Sources (PSNS). EPA has promulgated PSES 

and PSNS for the industrial categories shown in Table l-4. Industrial dischargers subject to 

categorical standards are known as categorical industrial users (ClUs). 

Categorical standards may limit any pollutant (most include at least some criteria for 
conventional and nonconventional pollutants), but they emphasize the control of 126 toxic 

pollutants eat have been designated “priority pollutants.” These priority pollutants are the 

result of a 1976 consent decree between EPA and the Natural Resources Defense Council, 

under which EPA agreed to promulgate technology-based standards for 65 classes of toxic 
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Table 1-4. Status of Categorical Standards 

[ndustrial Categories With Categorical Standards 
in Effect 

9 N 
E N 
E N 
E N 

N 
E N 
E N 
E N 
E N 
E 
E N 
E N 

N 
N 

E N 
N 

E N 
N 

E N 
E N 
E N 
E N 
E N 
E N 
E N 

E N 
E N 

E N 
E N 
E N 
E N 
E N 

N 
E N 
E N 
E N 
E N 
E N 
E N 

Aluminum Forming 
Asbestos Manufacturing 
Battery Manufacturing 
Builder’s Paper and Board Mills 
Carbon Black Manufacturing 
Cement Manufacturing 
Coil Coating 
Copper Forming 
Dairy Products Processing 
Electroplating 
Electrical and Electronic Components 
Feedlots 
Ferroalloy Manufacturing 
Fertilizer Manufacturing 
Fruits and Vegetables Processing 
Glass Manufacturing 
Grain Mills Manufacturing 
Ink Formulating 
Inorganic Chemicals 
Iron and Steel Manufacturing 
Leather Tanning and Finishing 
Meat Products 
Metal Finishing 
Metal Molding and Casting 
Nonferrous Metals Forming and Metal 

Powders 
Nonferrous Metals Manufacturing 
Organic Chemicals, Plastics, and Synthetic 

Fibers 
Petroleum Refining 
Pharmaceutical Manufacturing 
Plastics Molding and Forming 
Porcelain Enameling 
pulp. Papa, and Paperboard 
Rubber Manufacturing 
Seafoocl Processing 
Soap and tktergent Manufacming 
Steam Electric Power Generating 
sugar hocessing 
Textile Mills 
Timber Products Processing 

E = Smdards in effect for existing sources. 
N = Standads in effect for new sources. 

Categories for Which New Categorical Standards 
Being Developed 

Hazardous Waste Treatment, Phase I (facilities 
treating aqueous wastewaters) 

Machinery Manufacturing and Rebuilding 
Pesticide Chemicals 

Categories for Which Guidelines Are Being 
Revised 

Organic Chemicals, Plastics, and Synthetic Fibers 
Pharmaceutkal Manufacturing 
Pulp. Paper, and Paperboard 

Categories for Which Categorical Standards 
Being Reviewed For Possible Revision 

Petroleum Refining 
Textile Mills 
Timber Products Processing 

Categories Being Studied for Possible 
Development of Categorical Standards 

Drum Reconditioning 
Hospitals 
Industrial Laundries 
Oil and Gas Extraction--Stripper Subcategory 
Paint Formulating 
Solvent Recycling 
Transportation Equipment Cleaning 
Used Oil Reclamation and Re-Refining 
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compounds for 34 industrial categories. The 129 priority pollutants were derived from the 
original 65 classes of compounds, later removing 3 from consideration. Standards for each 

category are established for the pollutants of concern for that category, so the number of toxic 

pollutants regulated varies from category to category. For example, the pulp, paper, and 

paperboard category regulates 3 priority pollutants, while the organic chemicals, plastics, and 

synthetic fibers category regulates more than 40. 

EPA is continuing to evaluate industrial categories to determine whether additional 

standards are needed. Section 304(m) of the WQA requires EPA to publish a plan every 2 

years that schedules annual review and revision of effluent guidelines, including categorical 

standards. Studies being conducted as part of this mandate are discussed in more detail in 
Chapter 3. Chapter 5 addresses the pollutants and industries currently covered by 
categorical standards. 

1.1.5.3 Local Limits 

National prohibited discharge standards and categorical standards are not always 
sufficient to protect POTWs from pass through and interference. For this reason, the 

National Pretreatment Program also provides for local limits, which are discharge standards 
developed and enforced at the local level. Local limits are also federally enforced pursuant to 

40 CFR 403.5(d). 

Local limits take local circumstances into account: they also translate prohibited 

discharge standards and other State and local requirements into numeric effluent limits. Local 

limits are considered “technically based” if they are developed to ensure plant compliance 
with discharge standards in NPDES permits, sludge disposal requirements, and applicable 

Federal, State, and local environmental criteria. In certain cases, they should also be 

developed to protect worker health and safety. When a local limit and a categorical standard 

both exist for the same discharge, the more stringent of the two limits must be enforced. 

All POTWs with approved pretreatment programs are required to develop and enforce 
local limits and to evaluate, every 5 years, whether their limits need to be revised; 

Nonpretreatment POTWs must also develop local limits if they have experienced pass 

through or interference problems that are likely to recur. Local limits developed to prevent 

pass through or interference are enforceable at the Federal and State level as well as by 

POIWs. Chapter 5 describes in more detail how POTWs develop local limits. 
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1.1.6 Signifiant hddaial Users 

Although hundreds of thousands of industrial and commercial sources nationwide 

discharge wastes to sanitary sewers, not all require the same degree of control and 
oversight. For this reason, EPA in 1986 recommended through national guidance that 

POTWs use EPA’s definition of significant industrial user (SIU). On July 24, 1990 

(55 FR 30082), EPA promulgated revisions to the General Pretreatment Regulations that 

provided a standard definition of SIU. Generally, an SIU is defmed at 40 CFR 403.3(t) as: 

l Any user subject to a categorical pretreatment standard, also known as a CIU 

l Any other industrial user that discharges an average of 25,000 gallons per day or 
more of process wastewater, or that contributes a process wastestream making up 5 
percent or more of the average dry weather hydraulic or organic capacity of the POTW 
treatment plant 

l Any other user designated as an SIU by the control authority (generally because of 
potential for adverse impact). 

EPA estimates that POTWs with approved pretreatment programs regulate about 

11,600 CIUs and about 18,400 other SIUs-an average of over 10 users per program, 

Approximately 800 CIUs and SIUs discharge to nonpretreatment POTWs and, thus, are 

subject to regulation by EPA Regions and States rather than by POTWs. 

1.2 PR~~I~~~A~~E~~MENTSOFTHENATIONALPRETREATMENT PROGRAM 

Several studies have been conducted of various elements of the National Pretreatment 

Program since its inception. The evaluations performed for this Report to Congress have 

taken into account these previous studies, the more important of which are discussed in this 

section. 

1.2.1 Pmtmztmmt Regulator) Impact Analysis 

EPA promulgated its General Pretreatment Regulations on June 26, 1978, and amended 

them on January 28, 1981. Pursuant to Executive Order 12291, which requires that 

Regulatory Impact Analyses (RIAs) be conducted to analyze the costs and benefits of major 

pending regulations, EPA completed an RIA of the General Rtreatment Regulations on 

November 20, 198 1 (EPA, 1981). 

The Rtreatment RIA compared the design of the existing program to several other 

less stringent options, such as covering fewer industries, employing water quality concerns 

as “triggers” for program development, and making the pretreatment program a voluntary 
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program with guidance from the Federal Government. It concluded that the benefits of the 

existing program (such as reduced toxic polIutant loadings to effluent and sludge, reduction in 
exceedances of water quality criteria, prevention of worker health and safety problems, and 

improvement in plant operations and integrity) outweighed program costs. 

The Pretreatment RIA also demonstrated the importance of effective control of 

industries by PGTWs and the need for pretreatment to reduce loadings of toxic pollutants. 
EPA, therefore, recommended to Congress that local program implementation remain a 

cornerstone of the National Pretreatment Program and endorsed national categorical 

pretreatment standards as a principal way to reduce toxic pollutant loadings to PGTWs. 

1.2.2 Assessment of ?ndustriul Waste Co-1 Ptogrums in Three Municipalities 

The next important study of the National Rtreatment Program was the Assessment of 
Indusm’al Waste Control Programs in Three Municipalities (EPA, 1983; also known as the 
Three-City Study), prepared by EPA and submitted to Congress on September 13, 1983. 

Although the Pretreatment RIA had demonstrated the potential effectiveness of the 
General Pretreatment Regulations and categorical standards, a debate arose about the need 

for federally mandated pretreatment programs in large cities that had independently 
undertaken their own industrial waste programs. A bill was introduced in Congress to 

exempt large municipalities with well-operated programs from Federal pretreatment 

requirements, and Congress directed EPA to study the issue. 

The Three-City Study examined whether the independently developed programs of 
three municipalities (Los Angeles, Chicago, and Passaic Valley) could be shown to 
accomplish goals substantially equivalent to the National Rtreatment Program, although 

their programs differed procedurally ftom the requirements set forth in 40 CFR Part 403. The 

study found that although the three cities had achieved significant industrial waste control, 

their programs were deficient in legal authorities (especially in the multijurisdictional area), 

identification of industries, monitoring, permitting, and enforcement; this resulted in NPDES 
permit violations and documented environmental problems. 

The study projected that complete implementation of categorical pretreatment standards 

at the three cities would reduce toxic organic and metal pollutant loadings in effluent and 

sludge, eliminate noncompliance problems, and ameliorate environmental problems. EPA, 
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therefore, recommended that Congress not enact a waiver from pretreatment requirements for 

large cities. 

1.2.3 Pretreabnent Imphaeddion Rev&w Task Force 

In 1984, EPA convened the Pretreatment Implementation Review Task Force (PIRT) 

consisting of EPA Headquarters and regional personnel, State officials, POTW officials, 

environmental groups, and industry representatives. The purpose of PIRT was to identify 

problems in implementing the existing pretreatment program and to recommend measures 

that would rectify those problems. PIRT relied primarily on the experience of task force 

members in program implementation and did not collect or evaluate new data as part of the 

report. 

In response to the 1985 PIRT report, Pretreatment Implementation Review Task Force: 

Final Report to the Administrator (EPA, 1985), EPA developed additional guidance and 
policy documents and promulgated amendments to the General Pretreatment Regulations in 

1987 and 1988 that responded to many of PIRTs recommendations. 

1.2.4 Domestic Sewage Stiy 

On February 7, 1986, EPA submitted the Report to Congress on the Discharge of 

Hazardous Wastes to Publicly Owned Treatment Works (EPA, 1986). also known as the 

Domestic Sewage Study (DSS). The DSS was required by Section 3018(a) of the 1984 

Hazardous and Solid Waste Amendments to RCRA, in which Congress directed EPA to 

evaluate the impacts of wastes discharged to POTWs as a result of the Domestic Sewage 

Exclusion @SE). 

The DSE (RCRA Section 1004[27], codified in 40 CFR 261.4[a][l]), provides that solid 

or dissolved material in domestic sewage is not a solid or a hazardous waste under RCRA. 

The exclusion allows industries to discharge hazardous wastes to POTW sewers containing 

domestic sewage without having to comply with many RCRA requirements, such as 

manifesting and reporting, that otherwise apply to facilities that generate hazardous waste. 

Moreover, POTWs receiving DSE wastes are not deemed to receive hazardous wastes and, 

therefore, are not subject to RCRA requirements for hazardous waste treatment, storage, and 
disposal facilities. 

The rationale for the DSE is that exempted wastes are regulated adequately under the 

National Pretreatment Program and that management of such wastes under RCRA would be 
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redundant. To determine whether DSE wastes were indeed being controlled adequately 
under the exemption, or whether regulation under RCRA would also be necessary, Congress 
directed EPA to study: 

l The types, sizes, and number of facilities discharging wastes under the DSE 

l The types and quantities of was- disposed of under the DSE 
. 

l Significant generators, wastes, and constituents m to protect 
human health and the environment, 

The DSS concluded that the DSE should be retained and that the National Pretreatment 

program, with changes to strengthen control of hazardous wastes, could control hazardous 

waste discharges to sewer systems sufficiently to protect public health and the environment. 
The DSS recommended that EPA consider the following measures to improve controls on 

hazardous waste discharges to sewers: 

l Additional research on the sources, quantities, fates, and effects of hazardous waste 
discharges to sewers and on additional regulatory controls that might be necessary 

l Improvements to categorical standards and local liits to control such discharges 

l Strengthened implementation and enforcement of CWA requirements 

l Identification and application of pertinent environmental controls under other 
environmental statutes as necessary. 

Section 3018(b) of the 1984 Amendments to RCJU also directed EPA to revise existing 

regulations and to promulgate additional regulations as necessary to ensure that hazardous 
wastes discharged to POTWs would be controlled adequately to protect human health and 

the environment. Pursuant to that mandate, EPA promulgated amendments to the General 
Rtreatment Regulations on July 24, 1990 (55 FR 30082). The regulations, effective August 
23,199Oz 

l Prohibit the introduction to POTWs of wastestreams with a closed-cup flashpoint of 
less than 1WF (to prevent tires and explosions at POlWs) 

l Prohibit the introduction to POTWs of pollutants that result in gases, vapors, and 
fumes in quantities that may cause acute worker health and safety problems 

l Prohibit discharges of petroleum oil, nonbiodegradable cutting oil, or mineral oil 
products in amounts that would cause interference or pass through 

l Prohibit the discharge of trucked or hauled wastes except at discharge points 
designated by the POTW 
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provide definitions of significant industrial user and significant noncompliance 

Require each POTW with an approved pretreatment program to determine, at least 
once every 2 years, which of its SlUs need a plan to control spills and batch 
discharges 

Require one-time notification by each industrial user of each hazardous waste being 
discharged to the sewer system and certification that it has a waste minimization 
program in place 

Require each POTW with an approved pretreatment program to issue permits or 
equivalent individual control mechanisms to its SIUs 

Require certain POTWs (including all POTWS with local pretreatment programs) to 
submit the results of whole-effluent toxicity testing with their NPDES permit 
applications (i.e., at least every 5 years) 

Require all pretreatment POTWs to evaluate the need to revise local limits as part of 
their NPDES permit applications (i.e., at least every 5 years) 

Require stricter monitoring and reporting requirements for SlUs 

Require POTWs with approved pretreatment programs to develop enforcement 
response plans detailing how they will respond to industrial user violations. 

Geneml Accounting Ome Report 

In April 1989, the U.S. General Accounting Office (GAO) released a report entitled, 

Improved Monitoring and Enforcement Needed for Toxic Pollutants Entering Sewers (GAO, 

1989). The GAO undertook the report to assess enforcement of the National Pretreatment 
Program, including the extent to which industrial users were in noncompliance with discharge 

limitations, enforcement by POTWs against noncompliant industrial users, and EPA and 

State oversight of the efforts by POTWs to imphztnent and enforce the program. 

The GAO report recommended the following measures to improve enforcement of the 

pretreatment program: 

l POWs lacking appropriate enforcement standards should be required to apply EPA 
standards against noncompliant industrial users. 

l EPA standards should be applied against POTWs failing to implement pretreatment 
prow. 

l EPA should direct Federal and State approval authorities to review the adequacy of 
sampling frequencies, sampling locations, and local limits employed by POTWs and 
require correction of any deficiences found. 

In October 1989, EPA announced a major enforcement initiative against POTWs that 

had failed to carry out their responsibilities under the National Pretreatment program. The 
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enforcement initiative involved 413 enforcement actions taken against PGTWs; 61 of these 

PGTWs were targeted for administrative penalty orders or judicial enforcement. The DSS 

regulations promulgated on July 24, 1990, also addressed concems raised in the GAO report, 

including the need for increased monitoring and for PGTWs to develop enforcement response 

plans. Chapter 7 discusses current enforcement-related activities. 

1.2.6 Report to Congress on Hydkogen Sul#i& Corrosion 

EPA is finalizing the Report to Congress on Hydrogen Sulfide Corrosion in Wastewater 

Collection and Treatment Systems (Sulfide Corrosion Study). The Sulfide Corrosion Study 

was required by Section 522 of the Water Quality Act of 1987. EPA was required to study 

the corrosive effects of hydrogen sulfide in wastewater collection and treatment systems, the 
extent to which uniform imposition of categorical pretreatment standards exacerbates this 

corrosion problem, and the range of available options to deal with such effects. 

With respect to the second requirement of Section 522-that EPA investigate the role 

of pretreatment in hydrogen sulfide corrosio=EPA conducted a case study at the County 

Sanitation Districts of Los Angeles County (CSDLAC). The executive summary of the 

Hydrogen Sulfide Study discusses the findings of this case study as follows: 

2.2 Effects of Industrial Pretreatment 

The national effects of industrial pretreatment on hydrogen sulfide 
corrosion are very difficult to ascemin since no sanitation districts other than 
CSDLAC were found to have sufficient data to establish a correlation. Based 
on theoretical analysis, review of full scale and pilot scale research data from 
CSDLAC, and a series of site investigations, the following conclusions are 
presented. 

l The reduction in metals and other industrial constituents in CSDLAC 
wastewater may have caused an acceleration in corrosion rate, 
possibly due to decreased biological inhibition and/or chemical 
precipitation. 

l Two pilot studies conducted by CSDLAC demonstrated that sulfide 
generation was reduced when metals were added to the wastewater 
at levels approximating those in the early 1970s. (This is consistent 
with the known toxic effects of metals on other microorganisms.) 

l When compared with data from 50 other wastewater treatment 
plants in the 197Os, total metals and cyanide levels in the CSDLAC 
wastewater were higher than levels in wastewater entering 47 of the 
50 facilities. While 32 percent of the cities had total metals and 
cyanide levels higher than CSDLAC levels after pretreatment, it is 
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difficult to project how many cities could potentially have a corrosion 
problem affected by industrial pretreatment since it is not known at 
what levels industrial constituents begin to suppress sulfide 
generation. 

l Data comparing corrosion in residential versus industrial sewers 
were inconclusive. as to whether metals suppressed hydrogen sulfide 
corrosion. 

l Local regulation of certain nontoxic constituents in industrial waste 
discharges (BOD, sulfide, temperature, pH) has had a beneficial 
impact in reducing the potential for hydrogen sulfide corrosion. 

l Additional research is necessary to establish the constituents and 
their associated levels at which sulfide generation is suppressed or 
accelerated. 

The complete draft text of Chapter 3 of the Sulfide Corrosion Study is provided as 

Appendix E of this Report to Congress. 

1.3 SUMMARY 

The National Pretreatment Program has been the object of intense scrutiny. Several 
studies have been submitted to Congress and reviewed in committee hearings. Each major 

study has concluded that the National Pretreatment Program is essentially sound, all have 

found that controls beyond categorical standards, as well as improved enforcement, may be 

necessary to meet environmental objectives. 

Despite these similarities, the conclusions of each study reflected different concerns 

about the program. For example, the Rtreatment RIA showed that the benefits of the 1981 

program outweighed its costs, the Three-City Study resulted in an EPA recommendation that 

Congress drop consideration of municipal pretreatment waivers, and the DSS led to modifka- 

tions to the pretreatment program that strengthened control over hazardous wastes dis- 

charged to sewers. 

Little beyond the express language of Section 519 indicates congressional intent for this 

Report to Congress. The only reference to this report in the legislative history is contained in 

the report from the House Committee that initially developed Section 519 (then referred to as 
Section 47): 

Section 47 requires the Administrator to study the effectiveness of 
the National Pretreatment Program. This study is not intended to 
determine the need for pretreatment or in any way to delay ongoing 
program implementation. Rather, the study should be used to 

1-24 



update and expand information available to the Agency on such 
matters as the impact on publicly owned treatment works of 
industrial discharges and the pollution removal effectiveness of 
publicly owned treatment works technology. In addition, the study 
should be used to evaluate the effectiveness-both in terms of 
pollutant removal and cost-of industrial pretreatment controls. 

Section 47(a)(3) requires the Administrator to study the capability 
of publicly owned treatment works to revise pretreatment 
requirements under section 307(b)(l) of the Federal Water 
Pollution Control Act. The Committee intends that EPA focus 
particular attention on the extent to which EPA’s pretreatment 
removal credits program is presently effectuating the Congressional 
intent behind section 307(b)(l). Congress added the credits 
system to the Act in 1977 because of its concern that EPA’s 
categorical pretreatment standards could result in costly redundant 
treatment by industry and publicly owned treatment works. The 
Committee also intends that, in implementing section 47(a)(3), the 
Administrator shall examine the capability of publicly owned 
treatment works to establish and enforce requirements more 
stringent than or different from national categorical standards. 

The Committee’s reference in section 43(a)(4) to possible alter- 
native regulatory strategies is meant to include, among other things, 
consideration of sludge quality in evaluating strategy effectiveness. 
Section 43(a)(5)‘s reference to adequacy of. . . resources is meant 
to include evaluation of technical expertise and availability of 
analytical methods as well as financial and staffing level 
evaluations. 

The legislative history makes it clear that Congress did not intend for EPA to justify the 

existence of the pretreatment program or to conduct a regulatory impact analysis. Therefore, 
for example, EPA is not estimating the costs of the existing program but rather the costs 

associated with potential alternative regulatory strategies (Chapter 8). Initial costs of the 

pretreatment program were estimated in the 1981 RIA, and, per Executive Order 12291, 
subsequent costs to industrial users continue to be evaluated during development of national 

categorical standards and amendments to 40 CFR Part 403. Rather, Congress intended this 

report to examine alternative means of improving the program, considering the effectiveness 

of each option in attaining the objectives of the Clean Water Act. 

1.4 ORCANIZAT~ON OF THIS REPORT TO CONGRESS 

This Report to Congress provides a comprehensive evaluation of the National 

Pretreatment Program, with particular emphasis on those areas specified in Section 519. The 

objective of this evaluation is to determine, now that implementation of the National 
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Rtreatment Program is well underway, whether and how the program can achieve the goals 
of the CWA more effectively and minimize the adverse environmental impacts of toxic 

pollutants discharged to and from POTWs. 

This report builds on, and broadens the scope of, the studies and evaluations discussed 

in Section 1.2. As a thorough study of the National Rtreatment Program, it examines every 
facet of the relationship between POWs and toxic pollutants: the discharge to POTWs of 
toxic pollutants by industrial and domestic sources, the fates of those pollutants in POTWs, 

and the ultimate impacts of those pollutants in the environment to the extent currently known. 

It also examines the environmental and programmatic effectiveness of the National 

Retreatment Rogram, explores a number of alternatives to the existing program, and 

recommends several regulatory changes that would enhance program effectiveness. 

Chapter 2 describes the data used for the report, describing EPA’s use of national data 
bases and supplemental State and local data sources. The chapter also identifies a number of 

the major methodological decisions that affected the scope and findings of the report 

Chapter 3 characterizes the discharges of toxic pollutants to POTWs. It identifies the 
sources of these pollutants and explores whether additional reductions in such discharges are 

possible and (implicitly) whether controls are needed for sources-such as domestic 

sources-not currently regulated under the National Rtreatment Program. In addition to 

evaluating industrial and domestic sources of toxic discharges, Chapter 3 identifies existing 

and planned controls affecting such discharges, including the prohibited discharge standards, 

national categorical pretreatment standards, local limits, spill prevention plans, and future 

initiatives within the water, hazardous and solid waste, Superfund, and air programs. The 

chapter also provides information on pollution prevention activities undertaken by various 

industries. 

Chapter 4 explores the extent to which secondary treatment removes toxic pollutants 

from the wastestreams of POIWs. It describes the fate of toxic pollutants within POTWs, 

differentiating bona fide removal (biodegradation) from volatilization to air and partitioning to 

sludge, and it characterizes actual secondary treatment plant performance in removing toxic 

pollutants from wastewater. 

Chapter 5 evaluates the capability of POTWs to revise pretreatment standards through 

two mechanisms: removal credits and local limits. The chapter describes the statutory and 
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regulatory history of the removal credits and local limits programs and discusses the 
processes by which POTWs develop, submit, and implement these mechanisms. It also 

describes existing Federal, State, and local environmental and technical criteria that influence 

the protectiveness of removal credits and local limits, and provides an overview of the current 

status of POTW development and implementation of removal credits and local limits. Finally, 

the chapter details the evaluation of the technical capability of POTWs to grant removal 
credits and to implement and enforce local limits. 

Chapter 6 examines the environmental impacts of toxic pollutants discharged from 

POTWs and assesses the extent to which data limitations affect the assessment of 

environmental impacts. To characterize the receiving environments of POTWs, this chapter 

provides information on the geographic location of POTWs, the nature of their receiving 
waters and sludge disposal methods, and other demographic descriptors. Chapter 6 also 
analyzes the extent to which POTWs comply with various environmental standards and 

criteria, and it characterizes the adequacy and limitations of the data with which impacts are 

assessed. 

Chapter 7 evaluates the effectiveness of the existing National Pretreatment Program by 
examining the following: whether POTWs are implementing the requirements of the program 
effectively, whether the program covers the appropriate POTWs, pollutants, and industries; 

and whether the program has been effective in preventing or reducing the environmental 

impacts of toxic pollutants discharged by POTWs. In addition, the discussion addresses 

program implementation and identifies areas where POTWs have and have not met specific 
program requirements. The chapter also analyzes the extent to which environmental 

improvements can be attributed to implementation of the pretreatment program. 

Chapter 8 explores alternative regulatory strategies for enhancing the National 

Retreatment Program. It describes how the alternatives were selected and then 

characterizes the purpose, scope, and affected parties for 17 supporting regulatory options. 

Each alternative is evaluated for its applicability to CWA objectives and the findings of this 

study. Finally, each alternative is assessed for its quantitative impacts (e.g., compliance 
costs, number of regulatory actions) and attendant resource requirements. 

Chapter 9 summarizes the findings of each chapter and, based on those findings, 

presents the report’s final recommendations. 
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2. STUDY APPROACH AND DATA SOURCES 

This chapter describes the approach taken by the U.S. Environmental Protection Agency 
(EPA) to evaluate the National Retreatment Program as required by Section 519 of the 

Water Quality Act of 1987, and it provides an overview of the major data sources used in the 
study. Section 2.1 summarizes a number of critical decisions made by EPA in designing the 

study. This is followed by an overview, Section 2.2, of the data necessary to evaluate the 

program fully. Section 2.3 identifies the principal data sources used in the study, with specific 

information on origins and coverage. Lastly, Section 2.4 describes how a number of major 

data sources were linked to expand the coverage and utility of the data that were used to 

answer major study questions. 

2.1 APPROACH 

This Report to Congress provides information on all topics of inquiry set forth in Section 

519, specifically (1) the adequacy of data on environmental impacts from the discharge of 

toxic pollutants to publicly owned treatment works (POTWs), (2) the performance of 

secondary treatment plants in removing toxic pollutants, (3) POTW capability to revise 

pretreatment standards, and (4) alternative regulatory strategies for the pretreatment 
program. This section presents an overview of the key aspects of EPA’s approach; other 

sections discuss the major data sources used in this report. Each subsequent chapter 

provides greater detail on specific data sources and uses, as well as the adequacy of the 

information upon which EPA relied. 

Several aspects of the congressional mandate, along with fundamental characteristics of 

the National Retreatment Program, influenced the Agency’s approach. First, Congress 

clearly intended a national assessment of a program that is inherently decentralized. 

Furthermore, Congress required information on environmental impacts from a program that 

relies on environmental standards not yet fully in place and on technology-based standards; 

this made data acquisition problematic. Finally, as discussed in Chapter 1, the National 
Pretreatment Program has undergone intensive examination several times in its relatively 

brief history and EPA was determined to build upon and not simply duplicate previous efforts, 

even though several topics of concern were similar in scope. 
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All of these factors led EPA to define the study approach so that it would: 

Provide as comprehensive an assessment of the National Pretreatment Program as 
possible 

Present actual results of the program rather than projected results (e.g., through the 
use of actual monitoring and compliance data rather than modeling results) 

Draw upon and integrate data from across EPA program offices (e.g., Office of Water, 
Office of Solid Waste and Emergency Response, Office of Air and Radiation) 

Make use of previous national studies relevant to this study’s topics (e.g., the 
Domestic Sewage Study [DSS], the 40-POTW Study) 

Integrate performance of the study with ongoing program implementation activities to 
consolidate resources and make immediate use of findings (e.g., State and local 
pretreatment program audit results) 

Supplement these data with State and local data to characterize the real world 
accurately. 

Apparent in this approach are two overriding themes: a commitment to a multimedia 

perspective and reliance on existing and readily available data. The following subsections 

address these themes and their methodological implications. 

2.1.1 Multimedia Perspective 

Pollution control programs have focused traditionally on control of discharges from a 

particular wastestream or to a single component of the environment. For example, EPA’s 

water pollution control activities under the National Pollutant Discharge Elimination System 

(NPDES) focus on controlling point source discharges to a single medium: the Nation’s 

surface waters. Similarly, Agency programs under the Clean Air Act address emissions that 

cause or contribute to air pollution. 

In recent years, it has become apparent that pollution control activities, including those 

associated with POTWs, must be viewed from a multimedia perspective, where components 

are interrelated and program activities directed at one medium are likely to affect others. 

Discharges of toxic pollutants to and from POTWs affect virtually all environmental media- 

surface water (and thus fisheries and drinking water), ground water, soils, air-and the 

health and safety of treatment plant employees. Reduction of a pollutant in a POTW’s 

effluent, for example, might mean a transfer of that pollutant to sewage sludge or to the air. 
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Therefore, to ensure a comprehensive evaluation of the National Pretreatment Program, 

EPA adopted a multimedia approach to the study. Chapter 6, for example, discusses the 

tradeoffs of various sewage sludge beneficial use and disposal practices regarding the 
ultimate fate of metals in sewage sludge. For instance, land-applied sewage sludge 

decomposes slowly and may release toxic pollutants to soils, where they may leach to ground 

water. Sludge incineration, on the other hand, may release toxic pollutants to the 

atmosphere. These interrelationships made a mulitmedia approach necessary. 

2.1.2 Reliance on Existing D&a 

A comprehensive evaluation of the National Pretreatment Program must cover the toxic 
pollutants being discharged to POTWs by nondomestic dischargers, the performance of the 
treatment plants that receive these discharges, and the environments that receive POTW 

discharges. Given the breadth of the program, the resources and time necessary to collect 

new data to perform this study would have been tremendous. Fortunately, considerable data 

have already been collected on many components of the pretreatment program, and ongoing 

data collection programs currently track such items as compliance with discharge limits and 

pretreatment program implementation. 

EPA decided, therefore, to rely on existing sources of data and information, and to 
supplement them as appropriate with a limited number of case studies. The Agency decided 

not to develop a statistical model of the program, engage in monitoring, or perform risk 

assessments. Modeling was rejected as too theoretical and inappropriate for an unbiased 

assessment of data adequacy. Monitoring was eliminated because of its expense and the 

amount of time required. Risk assessment was not directly explored because of limitations in 

the data necessary to perform such an analysis and preference for actual measures of program 

effectiveness or environmental impacts. Instead, EPA decided to present as much actual 

information on as many POTWs as possible. 

The decision to rely on existing data provided the opportunity to respond to the 

statutory mandate to assess “the adequacy of data on environmental impacts of toxic 

industrial pollutants discharged from publicly owned treatment works.” Chapter 6 provides 

this assessment. Chapters 3, 4, 5, and 7 also address the adequacy of data for their 

respective topics. 

The choice of which pollutants to evaluate in this report reflects EPA’s decision to use 

existing data. EPA decided that each analysis undertaken for the report would address all 
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pollutants for which data were available for that analysis. EPA did not eliminate pollutants 

from consideration simply because they are not among the 126 Clean Water Act priority 

pollutants; nor did the Agency select a list of pollutants of concern and carry them through the 

entire study, as was done for hazardous constituents in the DSS (see Chapter 1). 

2.2 OVERVIEW OF DATA NEEDS 

Having made these fundamental decisions concerning the overall approach to the study, 

EPA established a conceptual framework to identify those data elements necessary to 

complete the study and guide specific analyses. This framework, presented in Table 2-1, 

includes the major components of the pretreatment program: industrial, commercial, and 

domestic users discharging toxic pollutants; POTWs that receive these pollutants; and the 

environments and humans affected by the discharges. 

Within each component, EPA’s framework identifies data needs for the technical 
aspects of the study, such as the amounts of pollutants discharged, removal efficiencies of 
various treatment processes, and effects on the environment. It also identifies data needs for 

the programmatic aspects of each component of the pretreatment program, such as the 

regulatory status of industries, pretreatment program resources, and ambient water quality 
standards. 

The framework was used to identify and organize data sources and analyses for the 

study. With its broad, multimedia approach, the framework highlighted possible relationships 

among components and ensural that data were compiled and considered in context with other 

data. The framework also provided the basis for evaluating data availability and adequacy, as 
called for by Congress in Section 519. 

2.3 EXBTING DATA SOURCES 

In compiling existing data sources in accordance with the framework, EPA focused on 

national data sources that provided the greatest coverage of study components and POTWs 

and, thus, ensured the broadest assessment of the pretreatment program. Data from 

significant studies, such as those described in Chapter 1, also were used in the present 
study. 

Tables 2-2 and 2-3 identify these national data sources and organize them according to 

continuity and longevity. Table 2-2 focuses on sources with continuous, ongoing data 

collection, and Table 2-3 addresses sources based on one-time studies and surveys. The 
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Table 2-l. Data Framework for Section 519 Study 

Technical 
Data 
Objectives 

ProgrSilWMiC 

Data 
Objectives 

Industrial and Other 
Sources of Toxic 

Pollutants* 

Foreachuserz 

Pollutants discharged 

hOUIltS 
(mass/concentration) 
discharged at various stages 
(raw, current, pretreatment 
standards for existing sources 
[PSESI) 

Prevention tools, treatment 
processes, and removal 
efficiencies 

Number of users of each type 
(categofica.l, significant, 
other) and each category 

Regulatory controls 
. Categorical standards 
m Local limits 
. Monitoring requirements 

Regulatory status 

POWS 
~2,000 Pretreatment; 

>13,000 Others 

For each PGTWz 

Influents 
0 Pollutants 
l Amount (mass/concentration) 
Pollutant releases (wastestreams), 
fates, and impacts throughout the 
plant: 
. Collection system 
. Headworks 
l Unit processes 
Treatment processes and removal 
eff%encies 
Effluents 
. Pollutants 
. Amounts (mass/concentration) 
Sewage sludge 
. Pollutants 
9 Amounts (mass/concentration) 

Program status 
pretreatment program elements 
l User control mechanisms 
. Local limits 
. Inspection of industrial users (IUs) 
l Monitoring of IUs 
l Enforcement 
Program resources 
9 Information and management 
l Technical skills 
l Legal authority/political 

environment 
Environmental permit elements 
(discharge limits, reporting, 
monitoring, pretreatment, operational 
and programmatic requirements) 
l Effluent 
l Air 
9 Sewage sludge 
Compliance with permits and 
Standards 

l Effluent 
l Air 
l Sewage sludge 

Receiving Environments 

For each POTS: 

surface water 
l Flow rate and pollutant 

concentration 
. Effects of POTW discharges 
Ground water 
l Pollutant concentration 

rechargc/discluuge rates 
9 Effects of FOTW 
Terrestrial 
l Pollutant and descriptive 

dataonsoilsandbiota 
l Effects of F’OTW 
Air 

l Ambient air quality 
l Effects of KYlW emissions 
Workers 

l Pollutant exposure 
9 Effects of POTW on 

exuosure 

surface water 
l Designateduse 
l standards 

l Compliance status 
Ground water 

l Designateduse 
l standards 

l Compliance status 
Terrestrial 
. Designateduse 
l standards 

l Compliancestatus 
Air 

l s- 

. Compliance status 

workers 
l standards 

l Compliance status 

*Includes industrial, commercial, domestic, and other sources of toxic inputs, including at least 30,ooO significant 
industrial users (SIUs). 
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Table 2-2. National Data Sources--Ongoing Collection 

Data Source ovminv 

Criteria for Inclusion and 
No. of Facilities or 
Treatment Plants Data Characteristics 

Data Collection, 
Management, 

and Access 

Toxics Release 
Inventory 
System 

Inventory of toxic releases from 
industries. Data are collected pursuant 
to Section 313 of the 1986 Emergency 
Planning and Community Right-to- 
Know Act The inventory is managed 
by EPA’s Office of Toxic Substances. 

Large manufacturing facilities that Data elements: type, use, amount, and 
handle significant quantities of toxic release/transport of chemicals; waste treatment 
chemicals. Specifically, facilities methods and efficiency; waste minimization 
must (1) be included in Standard practices. 
Industrial Classification Code groups 
20 through 39 (Appendix A); (2) 

W astestream/media: industry discharges/releases. 

have 10 or more full-time Pollutants: More than 300 toxic chemicals or 
employees; and (3) have manufac- categories, as listed in Section 313. 
tured, processed, or otherwise used in Data coverage: beginning in 1987, data are 
thecourseofacalendaryearany submitted annually. 
chemical listed in quantities greater 
than the thresholds established in 
Section 313. 
The 1988 version of TRIS provides 
data on >4,000 industries discharging 
10 >l.ooo POTWS. 

Data submitted by 
industries on an 
annual basis and are 
based largely on 
estimates. Data 
compiled into a 
separate data base 
for each year. 
Available on the 
EPA mainframe. 

Permit Compli- 
ame system/ 
Pretreatment 
Permits & 
Enforcement 
Tracking 
System 

Automated tracking system for the Permitted major and significant 
National Pollutant Discharge minor facilities that discharge into 
Elimination System. Supports two the Nation’s navigable waters. Used 
main functional areas of the NPDES in this reportz a total of 2,015 
program: permitting and compliance. municipal plants covered by 
A component of PCS, PPETS provides pretreatment programs; 13,872 other 
local data to support the National municipal plants. (Data on 
Pretreatment Program. PCQPPETS arc industries that discharge directly to 
managed by EPA’s Office of sutface waters are also maintained in 
Wastewater Enforcement and PCS but were not the subject of this 
Compliance (OWEC). study.) 

Data elements (many optional): NPDES permit 
requirements, effluent characteristics, and 
compliance/ enforcement status and history. 
Pretreatment status and various measures and 
assessments in PPETS. 
Wastesueams/media: most monitoring data are 
for effluent; limited influent and in-plant 
process data. 
Pollutants: as specified in NPDES permits. 
Data coverage: most recent 3 years maintained 
online; preceding 3 years archived. 

Data submitted ‘by 
F’OTWs to EPA 
Regions or States, 
then to EPA 
Headquarters. 
Available on the 
EPA mainframe. 
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Table 2-2. National Data Sources-Ongoing Collection (continued) 

Data Source Overview 

Criteria for Inclusion and 
No. of Facilities or 
Treatment Plants Data Characteristics 

Data Collection, 
Management, 

and Access 

Pretreatment Data management system for selected 
Audit Summary audits of local pretreatment programs. 
System (PASS) Audits are conducted in accordance with 

the Pretreatment Compliance 
Inspection and Audit Manual for 
Approval Authwities (EPA, 1986a). 
‘IbedatabaseismanagedbytheEPA 
Office of Wastewater Enforcement and 
Compliance. 

~‘retreaunent control authorities Data elements: pretreatment program back- Data collected by 
with an emphasis on large POTWs in ground, legal authority and control mechanisms, EPA or State audi- 
States that do not have approval local limits applications, compliance monitoring tars. Maintained 
authority. Currently contains data and enforcement, resources and data management, in microcomputer 
on 530 approved programs covering and program effectiveness. data base. 
817 separate treatment plants. WastestreamsImedia: local limits evaluation 

data may include influent, effluent, and sludge 
data. 
Pollutants: vary according to treatment plant 
and local limits coverage. 
Data coverage: data for audits of selected 
Dretreatment ~rolmms conducted since 1984. 

NEEDS 1988 
Survey File 

Data, analytical tools, and reporting 15,591 wastewater treatment plants. Data elements: flow rates, treatment processes, 
utilities for the estimation of funds 2.015 pretreatment plants; 13,576 population of community served, summary of 
needed for the construction of non-pretreatment plants. financial needs, design and actual flow rates, and 
municipal wastewater treatment plants receiving water description. 
(Section 205[a] and Section 516[bl[l] of 
the Clean Water Act) The system is 

WastcstrcamsJmedia: influent and effluent. 

managed by EPA’s Office of Municipal Pollutants: Biological Oxygen Demand (BOD), 
Pollution Control. suspended solids, phosphorus, and ammonia. 

Data coverage: beginning in 1972, survey has 
been conducted on a biennial basis. 

Reach File 
@=chl 

Information on streams, lakes, 68,ooO reaches throughout the United Data elements: stream and open-water names, 
reservoirs, and estuaries that have been States. stream and shoreline traces, and mileage infor- 
divided into unique segments called mation. 
“reaches.” Reach interrelationships are 
organized in a manner that allows 

Wastestreams/media: receiving surface water. 

upstream and downstream analysis of Data coverage: Version 1 released in 1982; 
river and open-water conditions. Serves updated and enhanced thereafter. 
as a major tool in integrating data from 
other data bases. The file is maintained 
by EPA’s Office of Water Regulations 
and Standards (OWRS). 

Data submitted by 
States. Separate 
data base for each 
year collected. 
Available on EPA 
mainframe. 

Data file available 
on EPA main- 
frame. 
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Table 2-2. National Data Sources-Ongoing Collection (continued) 

Criteria for Inclusion and 
No. of Facilities or 

Data Source overview Treatment plants 

Stmtm Gage/ Common repository for gage 36,CHM gaging stations throughout 
Flow File information and support activities, such the United States. 

as water quality studies, waste load 
allocation, dilution studies, and water 
treatment assessment. The system is 

I 
managed by EPA’s OWRS. 

Data Characteristics 

Data Collection, 
Management, 

amd Access 

Data elements: location. data collection activi- Data base availabk 
ties, and mean, annual, and 7410 flow at gaging on EPA main- 
stations. frame. 
Wastestreams/media: receiving surface water. 
Data coverage: tiles from U.S. Geological 
Survey released in 1984. 

Pretreatment 
Facility File 
(PFF) 

File identifies treatment plants covered 
by approved local pretreatment 
programs and plants required to 
develop programs. Maintained by 
EPA’s OftIce of Wastewater 
Enforcement and Compliance (OWEC). 

Off& of Water System maintains the rrccountability The system contains qualitative and quantitative 
Accountability measures that Offke of Water uses to information about noncompliance rates, 
System monitor annual regional performance to inspections, and audits, as well as information 

meet Office of Water national program regarding whether EPA Regions have entered 
objectives. data into PCS. 

2,128 treatment plants covered by Data elements: facility and control authority Data colkctcd by 
1,542 control authorities (approved, NPDES numbers, facility name, pretreatment EPA and 
required, and inactive local status (e.g., approved, covered, required). maintained on a 
programs). Data coverage: pretreatment status as of April microcomputer. 

1990. 

Water Pollu- Survey to assess worker be&h and 1988 survey covers 1,082 POTWs. Emphasis on safety issues; survey conducted Results of survey 
tion Control safety in U.S. and Canadian POTWs. annually since 1967. summarized and 
Federation Conducted by the WPCF. available in hard 
wpw COPY- 
FOTW 
Employee 
Safety Survey 
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Table 2-3. National Data Sources-One-Time Collection 

Data Source 
or Studv Name Overview 

Criteria for Inclusion and 
No. of Facilities or 
Treatment Plants Data Characteristics 

Data Collection, 
Management, 

and Access 

Study conducted by EPA’s Office of 
Water in fulfillment of Section 3018 
of the 1984 Harzdous and Solid Waste 
Amendments to the Resource Conser- 
vation and Recovery Act (RCRA). The 
purpose of the study was to evaluate 
the impacts of haxardous wastes 
discharged to POTWs as a result of the 
Domestic Sewage Exclusion (DSE). 

Focusedoodischargesofusersirl47 Data elements: types, sizes, and number of gen- 
industrial categories and the resi- orators using the DSE; types and quantities of 
dential sector. Thirty of the wastes disposed under the DSE: fate of wastes in 
industrial categories had already been POTWs and tbe environmenC and significant 
i&ntified as potential candidates for generators, wastes, and constituents not suffl- 
categorical pretreatment standards. ciently regulated to protect human health and the 

environment. 
Wastes&earns/media: air, sewage sludge, surface 
water, ground water, influent, in-plant, and 
effluent of POTWs; and worker health and 
safety. 
Pollutants: 165 hazardous constituents, includ- 
ing 67 Clean Water Act priority pollutants. 
Data coverage: study conducted in 1985 using 
existing data sources. 

Data summaries prepared to support the Industrial categories covered included Data elements: engineering, economic, and 
biennial plan to revise and promulgate Machinery Manufacturing and environmental data on specifii industries being 
effluent guidelines (including Rebuilding, Drum Reconditioning, studied/characterized. 
categorical standards) for selected Industrial Laundries, Paint Formu- 
industrial categories. Studies conducted lating. Pharmaceutical Manufactur- 

Wastestreams/media: industry effluent. 

and final reports prepared by EPA’s ing, Hazardous Waste Treatment, Pollutants: compounds contained in 1987 Indus- 
Office of Water Regulations and Transportation Equipment Cleaning, trial Technology Division List of Analytes. 
Standards. Used Oil Reclamation and Re- Data coverage: varied according to industry 

refining, Hospitals, and Solvent studied (see Chapter 3 for details). 
Recycling. Most of these were not 
considered previously for regulation 
through national categorical 
standards. 

Data compiled 
primarily from 
existing sources 
and supplemented 
with regional, 
State, local, and 
industrial sources. 
Results are 
documented in 
Report to Congress 
on the Discharge oj 
Hazardous Wastes 
to Publicly Owned 
Treatment Woh 
(EPA, 19868). 

I 
One-time data col- 
lection for each 
industry. 
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Table 2-3. National Data Sources-One-Time Collection (continued) 

Criteria for Inclusion and 
Data Source Na of Facilities or 

or Study Name ovewiew Treatment Plants 

Nationtd Urban A collection of 28 pojects, conducted Focus was on runoff from residen- 
Runoff separately at the local level but cen- tial. commercial, and light industrial 
Program tmlly reviewed, coordinated, and landuscalcas. 
(NURP) guided. ‘Ihe purpose of the program 

was to determine the natme, causes, and 
severity of urban runoff problems, and 
to identify opportunities for 
controlling these problems. 

National Survey conducted by EPA to collect Survey performed on a stratified 
Sewage Sludge information and data necessary to pro- random sample consisting of 479 
Survey (NSSS) duce national estimates of (1) concen- sewage treatment plants with at 

trations of toxic pollutants in least secondary treatment. 462 of 
municipal sludge, (2) sludge generation these completed a general survey; 
and treatment pmcesses, (3) sludge use sludges were analyzed for pollutants 
and disposal practices and alternative at 180 of these plants. 215 of the 
use and disposal practices, and (4) 462 plants were covered by 
sludge treatment and disposal costs. pretreatment programs. 
These data arc being used to evaluate 
standards for the use and dispoeal of 
sewage sludge (Section 405[d] of the 
CWA). 

Data Characteristics 

Data Collection, 
Management, 

and Access 

Data elements: characteristics of urban runoff, 
receiving water quality effects of urban runoff, 
and urban runoff controls and effectiveness. 
Wastestreams/media: storm-water nmoff to 
surface waters from residential, commercial. and 
light industrial land use areas. 
Pollutants: 20 of tbe 28 studies tested for all 
priority pollutants. All studies tested for stan- 
dard storm-water pollutants (total suspended 
solids [TSS], BOD, COD, total phosphorus, 
soluble phosphorus, total Kjeldahl nitrogen, 
nitrite, nitrate, total copper, total lead, and 
mid zinc). 
Data coveraRe: 5-year study initiated in 1978. 
Data elements: toxic pollutant concentrations in 
sewage sludge, sewage sludge generation and 
tmatment processes, current and alternative 
sludge use and disposal practices, and treatment 
and disposal costs. 
Wastestreams/media: sewage sludge. 
Pollutants: samples analyzed for 419 
pollutants, including CWA priority pollutants, 
toxic compounds highlighted in the DSS; RCRA 
Appendix VIII constituents; and contaminants of 
suspected concern in municipal sludge. 
Data coverage: Collection effort began in 
August 1988 and ended in Semember 1989. 

One-time data col- 
lection for each 
project. A sum- 
marydata- 
currently being 
compiled. 
Findings available 
in Results of the 
Nationwide Urban 
Rut@ Program 
(EPA, 1983). 

One-time data 
collection witi 
results available as 
printed documents 
or computer files. 
Data files available 
on EPA mainframe 
computer. 
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Table 2-3. National Data Sources-One-Time Collection (continued) 

Criteria for Inclusion and 
Data Source No. of Facilities or 

or Study Name Overview Treatment Plants 

40-Paw Pro&t conducted by EPA’s Effluent 
Study 

Study coveted geographiadly 
Guidelines Division to systematically distributed PoTWs representing a 
study the occurrence and fate of prior- variety of municipal treatment 
ity pollutants in POTWs. technologies. size ranges, and indus- 

trial flow contributions. Also 
included 10 POTWs character&d by 
one dominant industrial discharger. 

Data Characteristics 

Data elements: occurrence and concentration of 
toxic pollutants in POTW wastestreams, impact 
of industrial contribution on influent quality, 
treatment or removal of priority pollutants in 
POTWs, and correlation of influent and effluent 
priority pollutant levels. 
Wastestreams/media: influent, effluent, and 
sludge. 

Data Collection, 
Management, 

and Access 

Data collected by 
EPA. Results 
reported in Fate of 
Priority Pollutants 
in Publicly Owned 
Treatment Works - 
Final Report 
(EPA, 1982). 

Pollutants: 129 priority pollutants and selected 
conventional/nonconventional pollutants. 
Data coverage: study conducted in 1978 and 
1979. 

General Data collected by GAO to determine Survey performed on a stratified Data elements: general pretreatment program 
Accounting whether (1) industrial discharges are random sample of 428 local information. monitoring programs, enforcement 
Office {GAO) exceeding program discharge pretreatment programs. 
Survey 

actions, impact on receiving water quality, and 
limitations, and (2) enforcement is the impact of resources and local attitudes on 
sufficient to ensure that discharge program implementation. 
limitations and other program 
requirements are met. 

Wastes&earns/media: no monitoring of 
wastesueams or media performed; nonanalyticat 
questions covered influent, effluent, sewage 
sludge, plant upset, and worker health and 
safety. 
Pollutants: local limits data collected for 
cadmium. chromium, copper, lead, nickel, zinc. 
phenol, cyanide, silver, arsenic, mercury, total 
organics, boron, suspended solids, and BOD. 
Data coverage: survey work conducted September 
1987 through October 1988 with updates through 
February 1989. 

Survey data avail- 
able on computer 
tape. Results 
documented in 
Improved 
Monitoring and 
Enforcement 
Needed for Toxic 
Pollutants Entering 
Sewers (GAO, 
1989). 
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Table 2-3. National Data Sources-One-Time Collection (continued) 

Criteria for Inclusion and 
Data Source 

Data Collection, 
No. of Facilities or 

or Study Name 
Management, 

Treatment Plants Data Characteristics and Access 

Local Limits In tbe mid-1980s. EPA’s Office of 
GUidWU 

Supplemental Manual-Monitoring Data elements: resideauial/commercial line Data for 
Water Enforcement and Permits 

Mluulals (LL 
data provided by 38 KJIWs with 

colkcted monitoring data from PtXWs local pretreatment programs located 
monitoring data, specific commercial source supplemental 

manual submitted 
Guidance) for development of the Guidrrnce 

Manual on tk Developnwtt and 
in 10 EPA Regions. Commercial 

monitoring data, septage hauler monitoring data, 
and Iandfill leachate monitoring data. to EPA by 

sources of pollutants included 
Implementation of Local Discharge 

PCTWs, which had 

Limitations (EPA, 1987). In addition 
hospitals, automobile radiator shops, 

Wsstestnxms/media: residentiaI/commercial 
users effluent, POTW influent, septage hauler been obtained 

tosummluizingthcscdatato 
Cal washes, truck cl-, phm 
proccssot%, dry cl-m and 

load, and landfill leachates through a variety 

demonstrate possibk discharges from commercial laundries. Polbuauts: 199O-phosphate, iron, total 
of local sampling 

residential and commucial sources, phosphorous, boron, fluoride, barium. 
programs. Data 

manganese, cyanide, nickel, lithium, cadmium, 
available in 

EPA also &dress4 key eiancms 
necessary for PoTws to develop local 

publications noted 
arsenic, chromium (III), chromium (‘I), mercury, in “Cve=iew.” 

limits. In the Iate 198(k, EPA silver, and 10 organics; 1987-nine metals and 
collected and aludyzed additional data Cyanide. 

and prepated he Supplemental Manuai 
on tk Development and 

Data coverage: suppkmental manual used post- 
1986 data 

hq~emmtation qf Local Discharge 
Limitations Under tk Pretreatment 
Program (EPA, 1991). 
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tables describe in some detail those characteristics essential for appropriate use and 

evaluation of data, including how and why data were compiled, the sources of data, and the 

media and pollutants covered. The paragraphs below briefly describe several of the major 

data sources listed in the tables and provide examples of how data from these sources were 

used in this report. 

Table 2-2 begins with the Toxics Release Inventory System (TRIS), which is a 

relatively new source that includes data on chemicals discharged and treatment and 
minimization practices for manufacturing facilities that handle significant quantities of specific 

toxic chemicals. It is limited to facilities that have 10 or more full-time employees and that 

have manufactured, processed, or otherwise used any of more than 300 chemicals in 

quantities greater than specific threshold levels. Section 313 of the 1986 Emergency Planning 
and Community Right-to-Know Act describes these chemicals and the threshold levels. 

As discussed in Chapter 3, TRIS data supplemented the findings of the DSS in 

characterizing toxic pollutant discharges from industries to POTWs. TRIS data also were 

used in Chapter 7 to determine whether POTWs reported as receiving the largest amounts of 

toxic pollutants were covered by the pretreatment program. 

The Permit Compliance System (PCS), including the Pretreatment Permits and 
Enforcement Tracking System (PPETS), is another data base used extensively in this study. 

As noted in Table 2-2, PCS is the automated tracking system for the National Pollutant 

Discharge Elimination System (NPDES) program that provides various data for dischargers 

with NPDES permits, currently including about 15,747 POTWs. Data elements cover permit 

requirements, effluent monitoring data, and compliance and enforcement status and history. 

The PPETS component of PCS contains pretreatment-related data for most local 
pretreatment programs, based on annual inspections and periodic audits of programs by EPA 

Regions and States. In some cases, entry of specific data elements into PCS is optional, 

particularly for pretreatment-related data elements. 

PCS and PPETS were used for various analyses in every chapter of this report. In 

Chapter 3, for example, data on the numbers and types of industries that discharge to 
POTWs (industrial users) were taken from PCS. Chapter 4 used PCS compliance data to 

identify well-operated secondary treatment plants. Chapter 5 used a number of PPETS data 

elements that describe pretreatment program implementation activities. Chapter 6 used 

POTW effluent monitoring data from PCS to calculate instream pollutant concentrations, and 
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Chapter 7 used both pretreatment and effluent monitoring data. Finally, Chapter 8 used PCS 

data to evaluate changes that might occur as the result of adopting alternatives to current 

strategies. 

The NEEDS 1988 Survey File represents the most recent results of a biannual survey 
of the Nation’s municipal wastewater treatment plants. NEEDS ‘88 includes a variety of 

data, analytical tools, and reporting utilities for the estimation of funds needed for the 

construction of these POTWs. For the present study, it was used to characterize industrial 

flow contributions to POTWs in Chapters 3 and 7, to identify treatment processes in Chapter 
4, and to support the environmental impact analysis in Chapter 6. 

The Domestic Sewage Study (DSS), as described in Chapter 1 and Table 2-3, was 

conducted in 1985 to evaluate the impacts of wastes discharged to POTWs as a result of the 

Domestic Sewage Exclusion @SE). Similar to the present study’s approach, information 
was compiled from existing sources and supplemented with EPA Region, State, local, and 
industrial facility data. In contrast to TRXS, described previously, the DSS focused on 165 

pollutants, the vast majority of which were RCRA hazardous constituents and 67 of which 

were Clean Water Act priority pollutants. 

DSS data were used in most chapters of this report. In Chapter 3, for example, DSS 

data on toxic pollutant discharges by specific types of industries are compared to TRXS and 
other data to characterize industrial discharges to POTWs. Chapter 4 presents the 

estimates of pollutant removal efficiencies provided in DSS, and Chapter 6 also uses DSS 

estimates of POTW discharges to various environmental media. 

In accordance with the study approach described previously, most of the data sources 

described in Tables 2-2 and 2-3 provide actual rather than projected data for as many of the 

study topics as possible. They also include data from EPA program offices and include the 

results of significant national and regional studies. 

Another aspect of EPA’s study approach, integrating performance of the study with 

ongoing program implementation activities, enabled EPA to make immediate use of recent 

program findings and activities in various analyses. For example, EPA created new data 

bases by compiling and reorganizing information previously submitted by POTWs that 

describes the development of local discharge limitations. This information was used in 

Chapter 4 to characterize pollutant removal efficiencies and in Chapter 5 to evaluate POTW 
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capability to revise pretreatment standards. The 47-POTW data base included extensive 
influent and effluent monitoring data compiled from POTWs’ local limits development 

documents. This data base was used to characterize secondary treatment removal efficiency 

in Chapter 4. Table 2-4 further describes these and other data sources that were not national 
in scope but that supported various analyses in the study. 

Table 2-5 describes a number of regional and other data sources that also were used 

extensively. For example, the North Carolina Department of Natural Resources and 
Community Development maintains a computerized data base of information for all 

pretreatment programs. This data base currently includes 121 control authorities and 
contains compliance monitoring data on nearly 1,000 industrial users. 

2.4 USEOFMAJORDATASOURCES 

As noted previously, most of the major data sources were designed for a specific 

purpose and cover specific data elements and wastestreams, types of facilities, and other 

issues. For example, the Pretreatment Audit Summary System (see Table 2-2) stores and 

summarizes the results of selected program audits of local pretreatment control authorities 
conducted by EPA Regions and States in their oversight capacity. It reports on a wide range 

of programmatic issues, such as the quality of permits, the types of local limits, adequacy of 

resources, and data management capabilities. 

For some analyses, using data from a single source proved adequate. Chapter 3, for 

example, focused on the National Urban Runoff Program Study to characterize the pollutant 

loadings in storm water and, thus, the potential inputs to combined sewer flows and POTWs. 

In most cases, however, one data source did not provide all of the data elements necessary 

for an analysis. For example, the analysis in Chapter 6 that determines how often POTWs 

could cause exceedances of water quality criteria required data on POTW flow rates, 

pollutant concentrations, and the flow of the receiving waters. The NEEDS ‘88 Survey 

includes plant flow data and a receiving stream identifier, but does not track discharge 

pollutant concentrations or receiving waters flow. PCS, on the other hand, includes pollutant 

concentrations, but as with NEEDS, does not include receiving stream flow. The Stream 

Gage/Flow system, in contrast, stores receiving stream flow but none of the other variables. 

To take advantage of all available data, EPA established linkages among several of the 

data sources. The linkages allowed data on specific POTWs in each linked data source to be 

used in conjunction with data from any or all of the other linked sources. Successful linkages 
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Table 2-4. Major Data Sources Compiled Specifically for This Study 

47.POTW Removal Efficiency Data Base 

l Compiled from local limits development documents submitted by POTWs to EPA 
Regions. 

l 47 PUI’Ws located in EPA Regions I& III, V, VI, VII, VIII, IX, all with secondary 
treatment and implementing approved local pretreatment programs. 

l Includes influent and effluent data on 92 pollutants: 67 organics, 23 inorganics, as well 
as BOD and TSS. 

Removal Credits Applications Data Base 

l Compiled from removal credits applications submitted by POTWs to approval 
authorities (States or EPA as appropriate). 

l Detailed submissions from 17 POTWs and summary information from 6 other POTWs. 

l Data include a discussion of the basic development procedures used, industries and 
pollutants affected, summaries of the data used in development, and the resultant 
removals claimed/credited. 

Local Limits Data Base 

l Compiled from local limits development documents submitted by POTWs to EPA 
Regions. 

l 57 local limits submissions, principally from EPA Regions VI and IX. 

l Data include procedures used in the development of the limits, the data and 
environmental criteria used to calculate the limits, and the resultant limits that were 
detemhed from the evahation. 

200 POTW Local Limits Data 

l Compiled from reports prepared to document EPA Region and State oversight audits 
of approved local pretreatment programs. 

l Data include pollutant hits applied to industrial users by POTWs. 
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Table 2-S. Other Data Sources 

North Carolina Industrial Users Data Base 

l Maintained by North Carolina Department of Natural Resources and Community 
Development to monitor industrial discharges to POTWs. 

l Industrial user monitoring data from 121 local pretreatment programs and nearly 1,000 
industrial users. 

l Data include industry permit limits, industrial effluent monitoring data, and compliance 
information. 

Ontario Ministry of the Environment’s Municipal Industrial Strategy for Abatement 
Study 

l Study performed to provide POTW influent and effluent monitoring data to develop 
monitoring regulations. 

l Study conducted on 37 Canadian POTWs in 1987. 

l Data include pollutant concentrations for influent and effluent streams at representative 
locations in POWs, including raw and treated sludge. 

l Covers 144 organic pollutants, 13 metals, selenium, cyanide, and conventional 
pollutants. 

National Water Quality Inventory-1988 Report to Congress 

l Compiled by EPA from State reports on the extent to which their surface waters are 
meeting the goals of the CWA and to recommend how the goals can be achieved 

l State reports submitted biennially since 1975. 

l Report to Congress covers the following issues: total sizes of assessed water bodies 
that are fully, partially, or not supporting designated beneficial uses, and those that are 
threatened; major causes of use impairment; sources of pollution in those waters not 
fully supporting their uses; and number of waters adversely affected by toxic pollutants. 
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were established between PCS/PPETS, the NEEDS Survey File, Pretreatment Audit 

Summary System, General Accounting Office data (see Table 2-3), National Sewage Sludge 

Survey data (see Table 2-3). and the local limits data base (see Table 2-4). For the water 
quality exceedance analysis in Chapter 6, NEEDS Survey data (flow and reach number), PCS 
data (pollutant concentration), and the Stream Flow/Gage file (receiving waters flow) were 

linked. Figure 2-l illustrates this liige. 

The same approach was used in Chapter 4 to identify well-operated secondary 

treatment plants. NEEDS data for a particular POTW identified the type of treatment 

processes (i.e., primary, secondary, and tertiary) used, and PCS data indicated whether the 
POTW had ever been in significant noncompliance with its NPDES permit limits for 

conventional pollutants. 

Because the linkages among sources were imperfect (i.e., not all POTWs were 
represented in any one source, and data were sometimes inadequate to allow complete 

cross-matches) and because of the decision to use as much data as possible for each 
analysis, the numbers of POTWs represented in any given analysis varied somewhat from 

analysis to analysis. This accounts, for example, for the slightly different totals of 
pretreatment (and nonpretreatment) PGTWs presented in Figure l-2 and Tables l-l and l- 

2; in each case, all data available in the sources cited were used. 

Table 2-6 provides an overview of the use of a number of major data sources in this 

study. It is organized according to data source and chapter and indicates where linked data 

sources contributed to various analyses. 

2.5 CASE STUDIES 

EPA’s final source of data for this Report to Congress was a set of case studies 

conducted at three POTWs. By examining three local pretreatment programs in detail, EPA 
obtained analytical data and descriptive information to complement the national data bases, 

program studies, and State and local material described previously. The case studies 

illustrate particular issues raised in each chapter, as well as portray in more general terms 

the many facets of the National Pretreatment Program; in short, the case studies were 

intended to impart a “real-world” perspective to the report. 
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Figure 2-1. Example of Linkage of Data Sources for Chapter 6 Water 
Quality Exceedance Analysis 
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Table 2-6. Uses of Data Sources 

Chapter and Fum of Use (S = Sing&r; L = Linked) I 

3 
Dam Source or Study IT- S L 

1. OWAS -Office of Water Accountabilii System 
2. RC-Relmvalcredits 
3. NC - Nmh Carolina 
4. MISA - Municipal lnd~sbid Strategy for Abatement 
5. NW0 - National Water Quality 

Note: Pretreatment Facility File, as referenced in Table 2-2. was used primarily 
to identify pretreatment facilities for the above sources. 
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In selecting PO’lWs for case studies, EPA did not seek out and analyze “perfect” 

programs. Because of the small number of case studies to be performed, EPA selected a 

group of PO’lWs that would: 

l Exhibit as much diversity as possible in geographical location, size, industrial 
makeup, and basis of pretreatment standards 

l Yield data on industrial users, wastestreams, and receiving media with sufficient 
quality, breadth, and depth to provide illustrations of the topics of concern in the 
=pofl 

l Meet with the approval of EPA Headquarters, EPA Region and State pretreatment 
coordinators, and POTW personnel and not compromise any current or planned 
enforcement initiatives. 

EPA selected the following three POTWs as case studies: 

l Thomasville, North Carolina-A small (3 million gallons per day [mgd]) POTW 
serving a population of 16,000. Thomasville’s four categorical industrial users (CIUs) 
and nine other significant industrial users (SIUs [primarily furniture manufacturers 
and textile mills)) contribute 25 percent of the POTW’s average flow. 

l Hampton Roads Sanitation District (HRSD), Virginia-A large metropolitan POTW 
(total 203 mgd) with 10 treatment plants serving the Tidewater area of southeastern 
Virginia. HRSD accepts wastewaters from about 260 SIUs, 35 of which are CIUs. 
Industrial wastewaters-mostly from electroplaters, organic chemical manufacturers, 
and 10 major military installations--constitute 10 percent of the flow to HRSD’s 
treatment plants. 

l Pocatello, Idahc+A medium-sized (12 mgd design flow rate, 7 mgd average) POTW 
that serves a population of 50,000 in the cities of Pocatello and Chubbuck. Two 
industries subject to categorical standards discharge to the POTW, as do seven other 
significant industries and 75 additional nonsignificant users (including commercial 
use, hospitals, and a university). Approximately 20 percent of the POTWs average 
daily flow is contributed by nondomestic users. 

Table 2-7 lists general characteristics of the three case study PO’lWs. 
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Table 2-7. General Characteristics of Case Study Cities 

Design Total 
Flow Population 

City/POTW (mgd) Served Jurisdictions Economic Base 

Thomasville, NC, 4.0 16,000 City of Thomasville Manufacturing Service 
Hamby Creek 

Hampton Roads 203 1,255,370 Chesapeake Military Installations 
Sanitation District, (all (1988 est.) Hampton and Related Indus- 
VA (10 plants) plants Newport News tries; Service and 

total) Ndolk Resort Sectors 
Poquoson 
Portsmouth 
SUffidk 
Virginia Beach 
Williamsburg 
Gloucester County 
Isle of Wight County 
James City County 
York county 

Pocatello, ID 12.0 50,000 City of Pocatello Transportation 
City of Chubbuck Chemical 

Manufacturing and 
Food Processing 
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3. DISCHARGE OF TOXIC POLLUTANTS TO POTWs 

This chapter identifies the toxic pollutants1 discharged to publicly owned treatment 
works (POTWs) and the sources responsible for these discharges. Although not specifically 

requested by Congress under Section 519 of the 1987 Water Quality Act, the identification of 

the types and sources of toxic pollutants discharged to POTWs is a necessary step toward 
evaluating the adequacy of controls on toxic pollutant discharges, their treatability and fate 

within POTWs, and their environmental impacts. 

Virtually all chemicals used by industrial, commercial, and domestic customers may be 
discharged to POTWs and are subject to varying degrees of regulatory control. This chapter 
characterizes the sources and types of toxic pollutants discharged to POTWs from industrial/ 

commercial, domestic, and other sources (Sections 3.2 through 3.4, respectively) and the 

regulatory controls that may affect these discharges. It concludes with an overview of how 
pollution prevention initiatives may lower the discharge of toxic pollutants to POTWs. 

3.1 METHODOLOGY 

Over the past several years, the U.S. Environmental Protection Agency (EPA) has 

conducted several major studies to estimate the types and quantities of toxic pollutants 
discharged to POTWs, as well as to evaluate the effectiveness of regulatory controls on the 
discharge of these pollutants. In this Report to Congress, EPA used these previous studies, 
expanding the coverage of toxic pollutants and the examination of the sources of these 

pollutants. 

3.1.1 Previous EPA Studies 

In 1981, the Regulatory Impact Analysis (RIA) for the General Pretreatment 

Regulations (40 CFR Part 403) estimated the quantities of priority pollutants discharged to 
POTWs from 22 industrial categories subject to national categorical standards. The RIA 
estimated that categorical industrial dischargers to POTWs are responsible for the 

generation of about 460 million pounds (approximately 208,000 metric tons) per year of 

metals and organics in raw (i.e., untreated) wastewater (EPA, 1981). Assuming full 

compliance with applicable categorical standards, EPA estimated that industrial contributions 

1. “Toxic pollutant” is defined to include the CWA “priority” pollutants (Appendix A of 
40 CFR Part 423 and listed in Figure 3-1 of this report) and other “nonpriority” pollutants 
as reported by the various data sources used in this chapter. 
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to POTWs would be reduced by approximately 85 percent to about 70 million pounds 
(approximately 31,750 metric tons) per year of metal and organic wastes. 

In 1985, the EPA Report to Congress on the Discharge of Hazardous Wastes to Publicly 

Owned Treatment Works (EPA, 1986b, referred to as the Domestic Sewage Study and 

hereafter as the DSS) estimated that approximately 160,000 industrial and commercial 

facilities discharge 3,200 million gallons per day (mgd) of process wastewater to POTWs (or 
approximately 12 percent of total POTW flow). This estimate represents actual flows as 
opposed to NEEDS estimates of POTW design flows discussed in Subsection 1.1.4. 

Estimates for those industrial categories subject to national categorical standards were 136 
million pounds (62,000 metric tons) per year of hazardous metal pollutants and approximately 

99 million pounds (45,000 metric tons) per year of hazardous organic pollutants at raw 

(untreated) discharge levels. Assuming full compliance with categorical standards, EPA 
estimated that hazardous metal pollutants discharged to POTWs from categorical industries 
would be reduced by approximately 95 percent to about 7 million pounds (3,300 metric tons) 
per year, and hazardous organic pollutants discharged to POTWs would be reduced by 

approximately 55 percent to about 44 million pounds (20,000 metric tons) per year. 

3.13 Approach to Identifying Sources and Types of Toxic Pollutants 

This chapter examines more sources of discharges and pollutants than did the 

Pretreatment RIA or the DSS. The RIA primarily evaluated discharges of the 126 Clean 

Water Act (CWA) priority pollutants from 22 categorical industries. The DSS went beyond 

this to evaluate 165 hazardous constituents (including 67 priority pollutants) from categorical 

and noncategorical industries (including commercial facilities). 

Sources of Discharges Whereas the emphasis of previous studies was on industries 

subject to national categorical pretreatment standards, due partly to the availability of data 

for such industries, data collection and analysis activities for this Report to Congress have 

also focused on toxic pollutants from noncategorical industrial facilities (including commercial 

facilities) and from domestic and other sources. 

Pollutants. The Pretreatment RIA focused primarily on the priority pollutants, largely 

because those pollutants were specifically regulated under the CWA. Because the intent of 

the DSS was to investigate discharges of hazardous wastes to sewers, the DSS 

concentrated on 165 hazardous pollutants that are indicators of Resource Conservation and 

Recovery Act (RCRA) hazardous waste; it too, however, stressed the priority pollutants- 
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again for reasons of data availability. This Report to Congress is not limited to a particular 

subset of pollutants. Instead, the approach was to identify the broadest possible universe of 

toxic pollutants, including priority pollutants and the RCRA hazardous constituents, from 

various sources. 

3.1.3 Da& Sources 

EPA collected and analyzed information from a variety of sources to identify all possible 

toxic pollutants discharged to POTWs. Figure 3-l provides a listing of the 126 priority 
pollutants. The primary information sources were national data bases and studies generated 

and maintained by EPA. Other sources, such as State data bases, were used to supplement 
national data as necessary. No sampling or analysis of possible sources of toxic pollutants 

was performed specifically for this report. 

At the national level, the Industrial Technology Division (ITD) of EPA’s Office of Water 

Regulations and Standards recently completed several studies in which data were collected 
regarding discharges from a variety of industrial categories for which EPA is considering 
revising or promulgating national categorical pretreatment standards. The EPA Office of 
Water Enforcement and Permits (OWEP) has also collected State and local data to assist 

control authorities in regulating commercial sources of toxic pollutants through the 

development and refinement of local limits 

In addition to the above data collection activities conducted within the Office of Water, 

EPA’s Toxics Release Inventory System (IRIS) was used as a source of information 
regarding toxic pollutant discharges to PO’IWs. As discussed in Chapter 2, IRIS contains 

information collected pursuant to Section 313 of the Emergency Planning and Community 

Right-to-Know Act of 1986, which requires certain industrial and commercial facilities to 
submit annual reports regarding releases of particular toxic chemicals to the environment, 

including PO’IWs. Although limited in its coverage of facilities, ‘IRIS contains information 

regarding the quantities of more than 300 toxic chemicals released to POTWs. 

Most State agencies responsible for pretreatment program oversight and 

implementation maintain information regarding the numbers and types of industrial and 
commercial facilities that discharge to POTWs. Several State agencies maintain data bases 

that contain readily available information regarding the types of toxic pollutants being 

discharged to POTWs. One such data base, maintained by the State of North Carolina, 

contains monitoring data for all indirect discharges regulated by control authorities in the 

State. This data base, which is useful as a benchmark for data adequacy because it provides 
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Figure 3-l. Priority Pollutants 

Volatile Compounds 

Acrolein 
Benzene 
Carbon Tetrachloride 
Chlorodibromomethane 
2-Chloroethylvinyl Ether 
Dichlorobromomethane 
1,2-Dichloroethane 
1,2-Dichloropropane 
Ethylbenzene 
Methyl Chloride 
1,1,2,2-Tetrachloroethane 
Toluene 
1,l , 1 -Trichloroethane 
Trichloroethylene 

Vinyl Chloride 
Acrylonitrile 
Bromoform 
Chlorobenzene 
Chloroethane 
chldofm 
1,l -Dichloroethane 
l,l-Dichloroethylene 
1,3-Dichloropropylene 
Methyl Bromide 
hiethylene Chlori& 
Tetrachloroethylene 
1,2-Trans-Dichloroethylene 
1,l ,ZTrichloroethane 

Chlorophenol 
2,4-Dimethylphenol 
2&Dinitrophenol 
4-Nitrophenol 
Pentachlorophenol 
2,4,6Trichlorophenol 

Acid Compounds 
2,4-Dichlorophenol 
4,6-Dinitro-0-Cresol 
2-Nitrophenol 
P-Chloto-M-Cresol 
Phenol 

Base/Neutral Compounds 

Acenaphtbene Acenaphthylene 
Anthracene Benzidine 
Benzo(a)Anthracene Benzo(a)Pyrene 
Benzo(b)Fluoranthene Benzo(ghi)Perylene 
Benzo(k)FIuoranthene Bis(2-Chloroethoxy)Methane 
Bis(2-Chloroethyl)Ether Bis(2Chloroisopropyl)Ether 
Bis(2-Ethylhexyl)Phthalate 4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 2Chloronaphthalene 
4Cblorophenyl Phenyl Ether Chrysene 
Dibenzo(a,h)Anthracene l&Dichlorobenzene 
1,3-Dichlorobenzene 1,4-Dichlorobenzene 
3,3-Dichlorobenzidine Diethyl Phthalate 
Dimethyl Phthalate Di-N-Butyl Phthalate 
2,4-Dinithrotoluene 2,bDinitrotoluene 
Di-N-Octyl Phthalate 1,2-Diphenylhydrazine (as Azobenzene) 
Fluoranthene Hexachlorobenzene 
Fluorene Hexachlorocyclopentaclien 
Hexachlorobutadiene Indeno( 1,2,3-cd)Pyrene 
Hexachloroethane Naphthalene 
Isophorone N-Nitrosodimethylamine 
Nitrobenzene N-Nitrosodiphenylamine 
N-Nitrosodi-N-Propylamine Pyrene 
Phenanthrene 1,2,CTrichlorobenzene 
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Figure 3-l. Priority Peilutants (continued) 

A&in 
Alpha-BHC 
Beta-BHC 
4,4’ DDT 
4,4’-DDD 
Alpha-endosulfan 
Endosulfan Sulfate 
Endrin Aldehyde 
Heptachlor Epoxide 
PCB- 1254 
PCB- 1232 
PCB- 1260 
Toxaphene 

Antimony 
Beryllium 
chromium 
Lead 
Nickel 
silver 
ZhC 

Pesticides and PCBs 
Gamma-BHC 
Delta-BHC 
Chlordane 
4,4’-DDE 
Die&in 
Beta-Endosulfan 
Endrin 
Heptachlor 
PCB-1242 
PCB-1221 
PCB-1248 
PCB-1016 

Metals and Cyanide 
Arsenic 
Cadmium 
Copper 
Mercury 
Selenium 
-Ilmllium 
Cyanide 

Miscellaneous 
2,3,7,8-Tetrachlorodiben~P-Dioxin (TCDD) 
Asbestos 

Source: 40 CFR Part 423 Appendix A. 
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some of the best State data, was used to provide additional data for this report regarding the 

types and levels of toxic pollutants being discharged to POTWs. 

3.2 IIVDU!WRIAL AND COMMERCIAL SOURCRS OF TOXIC POLLUTANTS 

This section describes toxic pollutants discharged to POTWs from industrial and 
commercial sources. Subsection 3.2.1 describes the relative extent of industrial/commercial 

discharges to POTWs in two ways: the number of industrial/commercial users discharging to 
PO’IWs and the relative volume of wastewater discharged by industrial/commercial users as 

compared to total POTW wastewater flow. Subsection 3.2.2 then identifies the toxic 

pollutants discharged to POTWs from industrial and commercial sources. 

3.2.1 Estimatts of tht Number of and Flow From Industrial and Commercial 
Dischargers 

The types and quantities of toxic pollutants discharged to POTWs depend in part on the 
number of industrial and commercial users and the total flow from these users relative to the 
total POTW flow. This subsection estimates the number of industrial and commercial 

dischargers to POTWs (Subsection 3.2.2.1) and describes what portion of total POTW flow 

consists of industrial and commercial flow (Subsection 3.2.2.2). 

3.2.1.1 Estimates of Industrial and Commercial Users 

Under the National Pretreatment Program, industrial and commercial facilities that 

discharge to PoTWs typically are classified in three ways: 

. IndwAn industrial facility subject to regulation by 
technology-based categorical pretreatment standards established by EPA. 

. - ’ . SrenlficantDefined by EPA as all categorical industrial users, 
noncategorical industrial users with an average process flow of 25,000 gallons per 
day or more, noncategorical industrial users contributing 5 percent or more of the 
POWs dry weather hydraulic or organic capacity, or any industrial user designated 
by the control authority to have a reasonable potential to affect POTW operations 
adversely. 

* . --Defined as any other nondomestic source that is not an 
SW but may still be regulated by a local pretreatment program. These users are 
typically surcharged for sewer use, inspected, and/or controlled through a sewer use 
permit (i.e., regulated by a PO’IW). 

Several data sources estimate the total number of CIUs and SIUs that discharge to 

POTWs. These data sources, described in Chapter 2, include the EPA Permit Compliance 
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System (PCS), which includes the Pretreatment Permits and Enforcement Tracking System 

(PPETS); the EPA Pretreatment Audit Summary System (PASS); the EPA National Sewage 
Sludge Survey (NSSS); and the Office of Water Accountability System (OWAS). 

Analysis of these data sources revealed that PCS/PPETS was the most comprehensive 

source for estimates of the number of CIUs and SIUs discharging to POTWs.* PCS/PPETS 

contained SIU data for 90 percent of approved local pretreatment programs, many State- 
operated pretreatment programs, and a number of POTWs regulated outside of State and 

local pretreatment programs. 

To establish comprehensive national estimates of the numbers of CIUs and SIUs, EPA 
first extracted available information from the PCS/PPETS system. The Agency used PASS 

and NSSS in the absence of PCS/PPETS data for locally run programs3 and OWAS in the 
absence of PCS/PPETS data for industrial users regulated by approval authorities4 

As for other nonsignificant regulated users (i.e., non-CID and non-SIU), no national 

estimates exist. The only EPA data source containing information regarding other regulated 

users is PASS. PASS has estimates for other regulated users for just over 400 POTWs with 
approved pretreatment programs. 

Table 3-1 summarizes CIUs and SIUs by State. Appendix A-l lists by State the 

number of CIUs and SIUs for each POTW with an approved pretreatment program. Each 

2. Most data were provided by PCS (1,356 POTW control authorities) and supplemented by 
PASS for 31 control authorities and by NSSS for 9 additional control authorities. 

3. No CIU and SIU data were available in any of the data bases for 102 control authorities 
with approved local programs. It should also be noted that for one of the nine control 
authorities for which NSSS data were used, the number of CIUs was not available. 

4. OWAS was used in the absence of PCS data for industrial users regulated by approval 
authorities. It should be noted that data regarding numbers of CIUs and SIUs regulated 
by approval authorities (i.e., in the absence of a local POTW or State-approved program) 
were not available for 19 of the 50 States or for the District of Columbia and Puerto Rico. 
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Table 3-1. Numbers of Categorical and Signilicrnl Industrial Users 

Regulated by Approved 
Locd Pretreatment 

Programs 

Regulated by Approval Authorities 
(EPA or approved States) in 

Absence of Approved 
Local Pretreatment Programs 

Totals 

Number of 
EPA Control Noncategorkal Noncategorical Noncategorical 

Region Stiite Authorities CIUs SIUS Total CIUS SIUS Total ausl SIUsl Total’ 
I MA 38 421 1,557 1,978 11 31 42 432 1,588 2,020 

NH 12 69 186 255 5 25 30 74 211 285 
ME 15 29 79 108 1 15 16 30 94 124 
RI 13 it 183 428 3 11 14 248 194 442 

CT3 NA NA NA ND ND 534 ND ND 534 
VT3 NA NA NA NA 17 23 40 17 23 40 

Subtotal 78 764 2,005 2,769 37 105 676 801 2,110 3,445 

II NJ 22 434 365 799 48 96 144 482 461 943 
NY 56 671 1,129 1,800 23 0 23 694 1,129 1,823 
PR 1 8 23 31 0 0 0 8 23 31 

Subtotal 79 1.113 1,517 2,630 71 % 167 1,184 1,613 2,797 

III iii 5 z ii 52 
1 112 

x 0 25 27 52 
0 

8 
27 85 112 

MD 
ii 3: 

164 260 6 0 6 102 164 266 
PA 570 922 16 0 16 368 570 938 
VA 23 106 170 276 18 

i 
18 124 170 294 

WV 7 10 53 63 10 10 20 53 73 

I Subtotal 133 616 1,069 1,685 50 0 50 666 1,069 1,735 

3-8 



Table 3-1. Numbers of Categorical and Significant Industrial Users (continued) 

Regulated by Approved 
Local Pretreatment 

Rograms 

Regulated by Approval Authorities 
(EPA or approved States) in 

Absence of Approved 
Local Pretreatment Programs 

Totals 

EPA 
Region 

IV 

Number of 
Control Noncategorical Noncategorical Noncategorical 

State Authorities CIUs SIUS Total CIUS SIUS Total cwsl SIUsl Total1 
FL 39 210 443 653 0 8 218 443 661 

GA 39 184 336 520 
4: 

x 42 226 336 562 
KY 64 165 z 526 0 0 165 361 526 
TN 77 276 769 ND ND ND 276 493 769 

NC 121 238 760 998 0 0 0 238 760 SC 58 178 302 480 0 0 178 302 E 
AL3 NA NA NA NA ND ND 36; 0 0 362 
MS3 NA NA NA NA ND ND 109 0 0 109 

Subtotal 398 1251 2,695 3,946 50 0 521 1,301 2,695 4,467 

V IL 45 618 310 928 ND2 ND2 ND2 618 310 928 
IN 45 317 439 756 ND2 ND2 ND2 317 439 756 
MI 110 512 1 ,u3 1,755 ND2 ND2 ND2 512 1,243 1.755 

MN 6 254 119 373 Ndr ND2 ND2 254 119 373 
OH 97 731 858 1,589 NI$ ND2 ND2 731 858 1,589 
WI 23 295 169 464 ND2 ND2 ND2 295 169 464 

Subtotal 326 2,727 3,138 5,865 407 0 407 3,134 3,138 6,272 

VI AR 28 87 201 288 27 Ns 27 114 201 315 
LA 12 31 149 180 ND4 ND4 31 149 180 

NM 1; 42 61 103 ND ND ND 42 61 103 
OK 113 213 326 ND ND ND 113 213 326 
TX 61 588 2,092 2.680 ND ND ND 588 2,092 2,680 

Subtotal 124 861 2,716 3,577 97 0 97 958 2,716 3,674 
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Table 3-l. Numbers of Categorical and Significant Industrial Users (continued) 

Regulated by Approved 
Local Prematment 

Programs 

Regulated by Approval Authorities 
(EPA or approved States) in 

Absence of Approved 
Local Pretreatment Programs 

Totals 

Number of 
EPA Control Noncategorical Noncategorical Noncategorical 

Region State Authorities CIUs SIUS Total CIUS SIUS Total CIUS’ SIUsl Total1 
VII IA 20 E 104 170 44 x 44 110 104 214 

M”so 15 
~3 it ifi 

258 112 209 541 43 25 0 43 25 :: 258 112 252 566 
NA NA 54 5 59 54 5 59 

Subtotal 78 446 474 920 166 5 171 612 479 1,091 I 
VIII co 27 136 208 344 7 14 21 143 222 365 

MT f 5 72 0 1 6 67 ND 2 ii 30 : zse 10 4 36 2 
SD 2 

t: 
21 32 0 25 46 57 

UT 13 95 156 
x 

4 4 :: 99 160 
WY 3 1 5 6 1 1 1 6 7 

Subtotal 54 216 424 640 10 52 62 226 476 702 

IX AZ 15 2,: 119 210 ND ND ND 91 119 210 
CA 100 2,433 4,898 ND iti ND 2,465 2,433 4,898 
HI 1 

2: 
8 9 ND ND 8 9 

NV 5 103 125 ND ND ND 2: 103 125 

Subtotal 121 2,579 2,663 5,242 0 0 0 2,579 2,663 5,242 
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Table 3-1. Numbers of Categorical and Significant Industrial Users (continued) 

Regulated by Approved 
Local Pretreatment 

mY-s 

Regulated by Approval Authorities 
(EPA or approved States) in 

Absence of Approved 
Local Pretreatment Pmgrams 

Number of 
EPA Control Noncategorical Noncategorical 

Region State Authorities CIUs SIUS Total CIUS SIUS Total 
X AK 2 3 11 ND ND ND 

Ai ii 
14 50 iti ND ND ND 

139 137 276 ND ND ND 
WA 8 110 190 u)o ND ND ND 

Subtotal 43 266 388 654 0 0 0 

TOTAL 1,4345 10439 17,089 27,928 888 258 2,151 

Totals 

Noncategorical 
CIUS~ SIUS~ Totall 

3 11 
14 50 Ai 

139 137 276 
110 190 300 

266 388 654 

11,727 17J47 30,079 

1. Totals based on incomplete data. Data for 102 control authorities not available as well as in several States in absence of approved local program. 
2. Data available only from OWAS - Illinois and Indiana = 116 CIUs/SIUs. Ohio + Wisconsin + Michigan + Minnesota = 291 CfUs/SIUs. There is no 

breakdown for individual States. 
3. State-operated pretreatment program as authorixed under 40 CFR Section 403.10(e) of the General Pretreatment Regulations. 
4. Data available only from OWAS - Louisiaua + New Mexico + Oklahoma + Texas = 70 CIUs/SIUs. There is no breakdown for individual States. 
5. Data on all POTWs with approved programs (a total of 1,442) were not available. 
ND = No data available. 
NA = Not applicable. 
Source: PCS (1990). PASS (19!JO), NSSS (1990), OWAS (1990). 

3-11 



approved pretreatment program is reflected in the “status” column in Appendix A-l by ‘@I”. 

As shown, over 30,000 SIUs are either regulated by approved local pretreatment programs or 

regulated directly by approval authorities (EPA or an approved State). Because over 60 

percent of these industrial users arc noncategorical SIUs, control authorities are regulating a 

greater percentage of industrial users not subject to national effluent regulations (i.e., 

categorical pretreatment standards). 

As indicated in Table 3-1, most ClUs and SIUs (over 90 percent) are regulated under 
approved local pretreatment programs. Table 3-l indicates that more than 800 CIUs and over 

200 SIUs are regulated by approval authorities (approved State or EPA) in the absence of 

approved POTW pretreatment programs. However, the estimates in Table 3-1 for 
discharges to nonpretreatment POTWs are probably low because estimates of the number of 
CIUs and SIUs discharging to nonpretreatment POTWs were not available for several States. 

Comprehensive national estimates are not available for nonsignificant industrial users 

regulated by local pretreatment programs. However, estimates of the number of 
nonsignificant industrial users were available for 437 out of the 530 POTWs contained in 
PASS. EPA estimates that more than 35,000 other industrial users are regulated by those 

437 approved POTW pretreatment programs alone. This indicates that the total number of 

nonsignificant industrial users for this subset of POTW pretreatment programs is greater 

than the estimated total number of SIUs estimated for the universe of State and POTW 

pretreatment programs. However, characterization data regarding these nonsignificant 

industrial users are limited. Therefore, it is unclear whether these other industrial users 

classified as nonsignificant could be sources of toxic pollutants. 

The Association of Metropolitan Sewerage Agencies (AMSA) recently provided 

estimates of the number of nonsignificant industrial users regulated by its members (AMSA, 

1990). Based on its survey, 82 POTW control authorities regulated almost 45,000 

nonsignificant industrial users. This total represented more than 80 percent of all regulated 
industrial users estimated by the survey. These two data sources suggest that there may be 

several hundred thousand nonsignificant industrial users nationally. 

3.2.1.2 Estimates of Industrial and Commercial F’low Contributions 

Analysis of the total contribution of flow from industrial and commercial users can 

indicate, in part, the potential quantities of toxic pollutants that could be discharged to 
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POTWs. If, for example, a large percentage of a POTW’s total flow is from industrial and 

commercial sources, or if a POTW has a large number of industrial and commercial users, it is 

more likely that significant amounts of toxic pollutants are being received by the POTW. This 

section describes the contribution of flows to PO’lWs from industrial and commercial sources. 

The primary source used to gather POTW and industrial flow data is the NEEDS ‘88 
data base, which has flow data for over 90 percent of the POTWs. As discussed in Chapter 

2, the NEEDS data base contains a variety of information regarding POTW operations. 

These data are used by EPA to determine construction costs for POTWs and to estimate 

costs for future municipal wastewater treatment needs. In the absence of flow data for a 

POTW in NEEDS, EPA used several data sources to estimate POTW flow data, including 

PASS (for 63 POTWs), PCS (1 POTW), and the NSSS (1 POTW). Plow data for POTWs 

that are not control authorities (i.e., POTWs whose industrial users are regulated by State 

control authorities or approval authorities) were derived from the NEEDS data base 

exclusively. 

Appendix A-2 presents the total design, total actual, and total industrial flow rates for 

each of the 1,994 POTWs that are part of local pretreatment programs and for which data 

were available. Each POTW with an approved pretreatment program is reflected in the 

“status” column of Appendix A-2 by “@“. POTWs with a “c” in the “status” column axe 

covered under the POTW’s approved program with the same CANPDES number. Table 3-2 

summarizes the distribution of industrial flows over the distribution of flow rates at POTWs 
with pretreatment programs (i.e., POTWs that are control authorities). Using the data given, 

it is estimated that over 3.6 billion gallons of industrial wastewater arc discharged to these 

POTWs each day. Overall, this accounts for just over 15 percent of the total actual flow to 
POTWs; total actual POTW flow is estimated to be approximately 21 billion gallons per day. 

Industrial flows constitute less than 25 percent of the total flow for almost 70 percent of the 
POTW control authorities. However, for 108 POTW control authorities, all with total actual 

POTW flows of less than 50 mgd, industrial flows account for more than 50 percent of the 

total Polw flow. 

Drawing upon information given in the NEEDS data base, EPA estimated that the 

discharge from POTWs that arc not required to have local pretreatment programs (excluding 
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Table 3-2. Percent Industrial Flow by POTW Average Daily J?low Rate 

I ~ ~~~ Percent Industrial Flow 

POTW 
Average 
Daily Flow 
Rate (mgd)* 

0~-~25 2% - S50 50< - 175 75< - 1100 

o< - SO.5 

0.5< - 51.0 

l.oc - a.0 

5.0<- 1;lO.O 

Total Flow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 

Total Flow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 

Total Flow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 

Total Flow (mgd) 
Industrial Flow (mgd) 
Numberof Control 

Authorities 

26.62 8.04 2.54 1.23 
1.13 2.98 1.66 1.08 

100 

65.55 
4.17 

27 7 4 

21.97 4.29 6.17 
7.88 2.73 5.47 

84 

I ,073.40 
90.11 

28 6 7 

261.65 113.22 20.15 
93.17 69.18 17.20 

397 

1,333.19 
111.34 

108 40 10 

279.23 86.84 26.50 
103.77 51.75 23.84 

187 

L865.81 
166.00 

40 12 4 

749.42 163.29 0.00 
268.48 105.35 0.00 

123 46 10 0 

1,894.43 407.50 203.05 65.94 
175;7 1 142.69 117.05 57.95 

55 

1,381.09 
173.63 

12 6 2 

720.92 0.00 0.00 
270.56 0.00 0.00 

19 10 0 0 

1O.k - S25.0 Total Flow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 

25.0~ - 150.0 Total Flow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 

50~ - 5100.0 Total Flow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 
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Table 3-2. Percent Industrial Flow by POTW Average Daily Flow Rate 
(continued) 

POW 
Average 
Daily Plow 
Rate (mgd)* 

Percent Industrial Flow 

01-125 2% - 150 5k - 175 75< - 1100 

>loO Total Flow (mgd) 9209.57 1,374.03 0.00 0.00 
Industrial Flow (mgd) 1,160.46 434.06 0.00 0.00 
Number of Control 

Authorities 31 6 0 0 

No Data Total Plow (mgd) 
Industrial Flow (mgd) 
Number of Control 

Authorities 

0.00 
0.00 

53 

Total Flow = 21.365.64 mgd 
Total Industrial Plow = 3.659.40 mgd 

Total Number of Control Authorities = 1,434 

Source: NEEDS ‘88, PCS, PASS, NSSS. 

*A control authority may comprise more than one wastewater treatment plant or POTW. This table 
covers POTW control authorities and not POTWs where EPA or the State is the control authority. 
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POTWs in 403.10 [e] States), and for which data exist, is approximately 6 billion gallons per 

day.5 The industrial/commercial contributions make up less than 10 percent of the total flow 

of POTWs that are not control authorities. 

Table 3-3 summarizes the number of SIUs according to ranges of total average daily 

flow rates for POTW control authorities. As indicated, the average number of SlUs per 
control authority increases with increasing control authority flow rate. Seventy-four percent 

of all control authorities have total actual flow rates of 10 mgd or less and regulate an average 

of approximately 10 SlUs, including an average of 3 CIUs, or less. 

3.22 Industrial and Commercial Sources 

This subsection describes the toxic pollutants discharged to POTWs by industrial and 

commercial sources. The three primary data sources evaluated in this section are the DSS, 

TRIS, and XTD’s 304(m) studies. 

3.2.2.1 Indkstrial Categorization Scheme 

The initial step in describing the toxic pollutants discharged by industrial and 

commercial sources was to organize these sources into specific categories to facilitate 

comparison among the various data sources. This subsection adopted the industrial 

categorization scheme used in the DSS (see Table 3-4). The DSS profiled discharge 

practices and presented data for 47 different industrial categories. The DSS categorization 
scheme was based on the grouping of industrial/commercial facilities with comparable 
wastewater characteristics. The benefit of using the DSS categorization scheme is that it 

allows direct comparison between new data collected for this report and the data given in the 

DSS. 

The 47 industrial categories shown in Table 3-4 include the traditional Natural 

Resources Defense Council (NRDC) Consent Decree (or categorical) industries. Many of 

these categories correspond well with the industrial categories for which effluent limitations 

guidelines and standards have been developed or proposed. In some cases, Consent Decree 

5. It should be noted that this number represents data for only a portion of the universe of 
POTWs that are not required to have local pretreatment programs. The actual total flow 
from all such POTWs is larger. 
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Table 3-3. Distribution of POTW Control Authorities, POTWs, and Industrial Users by Average Daily 
Flow 

Average Daily 
Plow Rate 

bgd) 
Number of POTW Number of POTW 

Control Authorities Treatment Plants 

Number of 
Categorical 

Industrial Users 

Number of 
Noncategorical 

Significant 
Industrial Users 

Total Number of 
Significant Users 

OS- a.5 138 153 115 182 297 

0.5< - 51.0 125 132 131 280 411 

1.0 <- a.0 555 624 1,374 2,515 3,889 

5.0< - 510.0 243 316 1,023 1,886 2,909 

10.0x - zG25.0 179 255 1,445 2,778 4,223 

25.W - s50.0 75 140 1,108 1,750 2,858 

50.0<- ~100.0 29 69 1,122 1,668 2,790 

>lOO 37 242 4,434 5,963 10,397 

No data 53 65 87 120 207 

Total 1,434* 1,996* 10,839** 17,142** 27,981** 

* Numbers of control authorities and treatment plants in this table arc less than national totals because IU information is not 
available for all POTWs. 

** Does not include CIUs/SlUs in State-run pretreatment programs (i.e., C!IUs/SILJs in Alabama, Connecticut, Mississippi, 
Nebraska, and Vermont). Also does not include CIUs/SIUs for which EPA or an approved State is the control authority. 

Source: NEEDS ‘88, PCS, PASS, NSSS. 
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Table 3-4. Industrial Categories as Profiled in the EPA Domestic Sewage Study 

Adhesives and Sealants* 
Battery Manufacturing* 
Coal, Oil, Petroleum Products, and Refining* 
Construction Industry (contract and special trade) 
Congetics, Fragrances, Flavors, and Food Additives 
Dye Manufacture and Formulation* 
Electric Generating Power Plants and Electric Distribution Services 
Electrical and Electronic Components* 
Electroplating/Metal Finishing* 
Equipment Manufacture and Assembly* 
Explosives Manufacture* 
Fertilizer Manufacture 
Food and Food By-Products Processing 
Gum and Wood Chemicals, Varnishes, Lacquers, and Related Oils* 
Hazardous Waste Site Cleanup 
Industrial and Co mmercid Laundries* 
Ink Manufacture and Formulation* 
Inorganic Chemicals Manumg* 
Iron and Steel Manufacturing and Forming* 
Latmramries and Hospitals 
Leather Tanning and Finishing* 
Miscellaneous Chemical Formulation 
Motor Vehicle Services 
Nonferrous Metals Forming* 
Nonferrous Metals Manufacturing* 
organic chemicals Mallllfactufing* 
Paint Manufacture and Formulation* 
Pesticides Formulation* 
Pesticides Manufacturing+ 
Phaxmaceutical Manufacturing* 
Photographic Chemicals and Fii Manufacturing* 
Plastics Molding and Forming* 
Plastics, Resins, and Synthetic Fibers Manufacturing* 
Porcelain Enameling* 
Printing and Publishing* 
Pulp and Paper Mills* 
Rubber Manufacture and Processing* 
Service Related Industries (other than motor vehicle services) 
Soap and Detergents, Cleaning Preparations, and Waxes Manufacture and Formulation 
Stone, Clay, Glass, Concrete, and Other Mineral Products 
Textile Mills* 
Timber Products Processing* 
Transportation Sewices 
Waste Reclamation Services 
Waste Treatment and Disposal Services 
Wholesale and Retail Trade 
Wood Furniture Manufacture and Refinishing 
*Industrial category that falls within the scope of the NRDC Consent Decree. 
!3ource EPA (1986). 
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industrial categories were subdivided or combined for purposes of the DSS. Specifically, the 
modifications to the consent decree industrial categories include: 

l Expanding the petroleum refining category to include production of coal and oil 
products and renaming the category coal, oil, petroleum products, and refining. 

l Combining the coil coating category with the electroplating/metal finishing category 
because of the similarity of their processes. 

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

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

l Dividing the organic chemicals, plastics, and synthetic fibers category into three 
categories: dye manufacture and formulation; organic chemicals manufacturing; and 
plastics, resins, and synthetic fibers manufacturing categories. 

l Including the photographic processing category in the service-related industries 
category. 

l Moving the car wash subcategory from the auto and other laundries category to the 
motor vehicle services category and addressing laundries as a separate category 
entitled industrial and commercial laundries. 

l Expanding the electroplating/metal finishing category to include other metal 
fabrication and metal products manufacturing processes. 

l Expanding the leather tanning and finishing and pulp and paper categories to include 
processing of the ftished product. 

Table 3-4 includes 17 categories of smaller service-oriented industries that do not fall 

within the scope of the NRDC Consent Decree, either because they have emerged in 

importance since negotiation of the Consent Decree (e.g., waste reclamation services, waste 

treatment and disposal services) or because of their smaller size and service-related 

orientation (e.g., motor vehicle services, service-related industries, and laboratories and 

hospitals). As a result, most of these industrial categories have never been reviewed 

extensively for regulatory purposes until recently. 

3.2.2.2 Domestic Sewage Study 

This subsection summarizes the findings of the DSS as they relate to the types and 

sources of toxic pollutants discharged to PO’IWs. Loadings presented in the DSS were 

derived primarily from data collected by the EPA Office of Water Regulations and Standards, 
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ITD, in support of the development of effluent limitations guidelines and standards. In 
addition, the EPA Office of Solid Waste Industry Studies Data Base (ISDB) provided 

discharge estimates for many nonpriority toxic pollutants discharged by the organic chemicals 

industry (i.e., dye manufacture and formulation, organic chemicals manufacturing, pesticides 

manufacturing, and plastics, resins, and synthetic fibers manufacturing). 

Pollutant loadings were estimated in the DSS under three discharge scenarios: 

. . w Dis~Represents loadings of pollutants in wastewater assuming no 
pretreatment is provided. 

. . V-Represents loadings of pollutants in wastewater at “current” 
treatment levels. For most industrial categories, “current” levels of treatment 
represent levels present before promulgation of the categorical Pretreatment 
Standards for Existing Sources (PSES). 

. er-PSE&Represents loadings of pollutants in wastewater at treatment levels 
required to meet proposed and promulgated categorical PSES limitations. This 
scenario assumed full compliance with categorical pretreatment standards by all 
industrial facilities. After-PSES loadings for those industrial categories for which 
PSES limitations have not been promulgated reflect current loadings for those 
industrial categories (i.e., some degree of treatment of raw loadings is provided). 

Although the DSS involved the most comprehensive evaluation of industrial and 

commercial discharges of toxic pollutants to POTWs to date, several limitations were 

associated with the study: 

l The DSS examined 165 hazardous pollutants, of which only 67 were CWA priority 
poMants. ln part, these 165 hazardous pollutants were selected to represent those 
hazardous wastes most likely to be discharged to POTWs and those for which 
discharge data were most likely available. Therefore, not all toxic pollutants 
discharged to POIWs may have been identified or examined. 

l Estimates of national loadings of toxic pollutants to POTWs were available only for 
Consent Decree industrial categories. This is primarily because most loadings were 
based on data collected by ITD in support of categorical standards development. 

l Except for the organic chemicals industrial categories, discharge data needed to 
calculate loadings consisted primarily of priority pollutant data. Estimates of 
industrial loadings for several industrial categories were also based on older (i.e., 
pre-1980) data. The characteristic operations for industrial categories may have 
since changed. 
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Of the 165 hazardous pollutants used to represent hazardous wastes discharged to 

POTWs, 13 toxic metal pollutants were identified as being discharged to POTWs by at least 

one of the DSS industrial categories shown in Table 3-4. Appendix A-3 lists the quantity of 

each toxic pollutant discharged under the raw loadings, current, and after-PSES scenarios for 

each DSS industrial category. Table 3-5 summari zes the total loadings of toxic metals and 
cyanide under the raw and after-PSES scenarios described previously for each Consent 

Decree industrial category. 

Table 3-5 indicates that approximately 204 to 218 miIIion pounds per year of toxic metal 

pollutants are discharged to POTWs under the raw discharge scenario. Raw loadings of toxic 
metal pollutants for the Consent Decree industries are estimated to be reduced by 

approximately 94 percent after implementation of PSES for the applicable industrial 
categories, assuming full compliance by all industries. This reduction results in annual PSES 

loadings for toxic metal pollutants of about 13 to 14 million pounds. 

The electroplating/metal finishing industrial category is the major source of priority toxic 
metals under the after-PSES scenario. Other major sources under the after-PSES scenario 

include the industrial and commercial laundries;6 coal, oil, and petroleum products and 
refining; organic chemicals manufacturing; and pulp and paper industrial categories. 

Of the 165 hazardous polkants representing the hazardous wastes being discharged to 
POTWs, over 100 toxic organic pollutants were identified as being discharged to POTWs by 

at least one of the Consent Decree industrial categories. Table 3-5 identifies the total 

loadings of toxic organics under the raw and after-PSES discharge scenarios described above 

for each of the Consent Decree industrial categories. Between 82 and 254 million pounds per 

year are estimated to be discharged to POTWs under the raw discharge scenario from all the 

Consent Decree industrial categories. 7 It was estimated that these toxic organic pollutant 

raw loadings are reduced overall by approximately 47 to 80 percent after the implementation 

6. Note that PSES has not yet been promulgated for this category. 
7. The range in estimates is attributable to differences in estimates between the Office of 

Water IT’D and the Office of Solid Waste ISDB data bases, which are due to the 
difference in methodologies used to derive national estimates in each data base. 

3-21 



Table 3-5. Summary of Total Metals/Cyanide,and Organics Discharged to POTWs 
From Consent Decree Industrial Categories 

Industrial Category 

Adhesives & !halants*** 

Battery Manufacturing 

Coal, oil, Petroleum Products & 
Refining 

Dye Manufacturing & Formutation 

Electrical & Electronic Components 

Electroplating & Metal Finishing 

Equipment Manufacture ik Assembly+** 

Explosives Manufacturing*++ 

Guni & Wood Chemicals*** 

Industrial & Commercial Laundries*** 

Ink Manufacture C Formulation*** 

Inorganic Chemical Manufacturing 

Iron & Steel Manufacttuing & Forming 

Lather Tanning & Finishing 

Nonfemus Metals Forming 

Nonferrous M&ah Manufacturing 

Organic Chemicals Manufacturing 

Paint Manufacture & Formulation*** 

Pesticides Formulation 

- l Meme 

After PSES 
Raw Loading Loading 

(lbs/yr) (lbs/yr) 

837,860 451,704 

3.425.757 2,011 

1.120.788 1,120,788 

(1,502,956)*+ 
2.457.490 ‘;.g’ 1 

557,163 237,388 

137.017.458 3.769343 

N/A N/A 

123 123 

93,664 93,664 

2,895,075 2,606,575 

8.081 8,081 

2,974,754 322,111 

21,748,859 241,377 

11,288,088 867*1 

703,060 11,753 

1,817,547 4,466 

‘l6Sf~gV (WW21) 
9 15,557 

i78.179 147,107 

N/A 0 

Raw Loading 
W-w/v) 

214,W8 

846 

3.717.478 

(2:;;;3) 

695,48 1 

8,004,876 

17JJO8.482 

3 

112399 

2,168,700 

436 

0 

6210.457 

462,644 

N/A 

20.73 1 

W3w&~~~ 

107;;93 

N/A 

After PSES 
Loading 
(lbs/yr) 

154,103 

45 

3.717.478 

mp’ 

69,546 

384,936 

17,008,482 

3 

112,399 

2,168,700 

436 

0 

w,ooo 

362,044 

N/A 

2,654 

(4,s;; 1) 

9*:753 

0 

I 

After PSES 
Raw Loading -I3 

(lbs/yr) (Wv) 

1,051,908 605.807 

3,426,603 2,056 

4.838.266 4.838266 

Vb:9139$~ * , (%E5) 

wm44 306,934 

145,022,334 4.154279 

17,008,482 17@8,482 

126 126 

206.063 206,063 

5,063,775 4.775.275 

8,517 8,517 

2.974.754 322,111 

27,959,316 800,377 

11,750,732 1ma5 

703,060 11,753 

1.838.278 7,120 

w;mg;1 (sg%gw 

285,472 238,860 

N/A 0 

3-22 



Table 3-5. Summary of Total Metals/Cyanide and Organics Discharged to POTWs 
From Consent Decree Industrial Categoiies (continued) 

MetalsICvtuude * * orgfjJ&s Total 

After PSES After PSES After PSES 
Raw Loading Loading Raw Loading Loading Raw Loading Loading 

Industrial Category (Ibs/yr) (fbs/yr) (Wyr) (Wyr) Ubs/yr) (Wyr) 

Pesticides Manufacture (628,205) w5 1) (63.030,602) (1.176.340) (63.658.807) (1.181.291) 
126,982 143 6,288,012 1,008 69414,994 1.151 

Pharmaceutical Manufacturing 10,152,861 171,132 169244,875 16.244.875 26.397.736 16,416,007 

Photographic Chemicals & Film 479,430 207.263 10,408 9,783 489,838 217.046 
Manufacturing*** 

Plastics Molding & Forming 23,813 23.813 41,464 41.464 65,277 65,277 

Plastics, Resins & Synthetic Fibers (301,888) (21,643 (4 1.230.845) (1.928.560) (4 1.532.733) (1,950,203) 
Manufacturing 217,768 6,503 4849,688 2,086 5.067.456 8,589 

Porcelain Enameling 575.95 1 63,803 1,236 1,037 577.187 64,840 

Priming & Publishing*** 797,488 760,445 37,944 35,526 835,432 795,971 

Pulp & Paper Mills 921,919 919.743 1.776.3 12 1,652,067 2,698.,23 1 2.571.810 

Rubber Manufacturing*** 458,375 458,375 33,275 33,275 491,650 49 1,650 

Textile Mills*** 551,373 551,373 816,553 8 16,553 1,367,926 1,367,926 

Timber Products Processing*** 36,486 15,920 74,501 23,528 110,987 39,448 

(217,725,495) (14,368,855) (253.915.816) (;;,;5$464) (471,641,311) (65,323,497) 
204.310.182 13,078,902 82.728,891 , , 287,039,073 56.585.846 

* Metals/cyanide totals include DSS estimates for copper and zinc, which were not of the 165 hazardous constituents evaluated for the DSS. Loading 
estimates were provided, however, in the report appendices. 

** Numbers in parentheses represent DSS estimates using the Office of Solid Waste 1SDB data base; numbers without parentheses represent DSS 
estimates using the Office of Water ITD estimates. 

*** The after PSES loadings for this industrial category for which PSES limitations have not been promulgated actually reflect current loadings (i.e., 
some degree of treatment of raw loading is provided). 

Source: EPA (1986b). 
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6f categorical pretreatment standards by applicable industrial categories. The total .toxic 
organic pollutant loadings after PSES were estimated between 43 and 51 million pounds per 

year (19,OW23,000 metric tons per year). 

As shown in Table 3-5, several industrial categories contribute significant quantities of 

toxic organics to POTWs under the raw discharge scenario. Data from ITD indicate that 

these categories include equipment manufacture and assembly; organic chemicals 

manufacture; pharmaceutical manufacture; electroplating/metal finishing; petticides; and 

plastics, resins, and synthetic fibers manufacturing. The source profile for loadings of toxic 
organic pouutants changes significantly after PSES implementation to exclude those 

‘industrial categories rcgulatcd under categorical standards for priority organics. After PSES 

implementation, major sources of toxic organic pollutants include equipment manufacture; 

pharmaceutical manufacture; coal, oil, petroleum products and refining; and industrial and 

co- laundries. 

Of the 67 CWA priority pollutants for which data were available in the DSS (as well as 
copper and zinc, which were not included among the 165 DSS hazardous pollutants),* Table 

3-6 presents loadings under the raw loading, current, and after-PSES scenarios for the most 

prevalent pollutants discharged to POTWs by Consent Decree industries. As shown, toxic 

metals and volatile organics tend to domiriate total loadings under the raw discharge 

scenario. However, the loadings of metals under the current and after-PSES scenarios drop 

in ranking, probably because most metals arc regulated by categorical standards. On the 

other hand, the loadings for most of the volatile organics remain high because categorical 

sfandards for organics are not yet fully in place. 

As for the nonpriority toxic pollutants, the DSS estimated loadings for only the four 

organic chemicals-related industries. The major nonpriority toxic pollutants identified include 

methanol, xylene, formaldehyde, acetone, furfural, aniline, tetrahydrofuran, methyl isobutyl 

ketone, formic acid, and cyclohexanone. 

8. Although copper and zinc were not defined as hazardous pollutants in the DSS, and 
therefore not evaluated as part of the DSS, loading estimates were provided in the DSS 
report appendices. 
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Table 34. Top 20 Toxic Priority Pollutants With the Highest 
Loadings for the Consent Decree Iirdustrial Categories Within the Scope 

of the NRDC Consent Decree 

Pollutant 

Chromium & Compounds 
ziDc&compounds 
Nickel & Compounds 
i?zr 

f-%l=dp:compwnds 
i Methyht ClhidC 
I 1.1.1 - Tricbloroetbmc 
Lead&compoluKk 
Tduene 

Ethyl Benzene 
Trichloroethylme 
Tetrachloroethylene 
Chloroform 
Bis(2-etbylhexyl) Phthalate 
2,4:Dimerhyl Phenol 
Naphtbalene 
silver & compoulKls 
Arsenic 4% compcnmds 
Total 

Ftawl-osding 
(Ibdyr) 
66,426.800 
40,669zaI 
31.946200 
31,732,800 
28.~,400 
27.392.200 
12.498.200 
11,162,800 
11.004.400 
9,035,400 
5,104,OOO 
4,925,800 
4&4w 
4393,400 
4283MO 
z888.600 
2$47,600 
zQ3.400 
1982,200 
1,766.fm 

305.751.600 

Percall of 
Total 

22 
13 
10 
10 

x 
4 
4 
4 

; 
2 
2 
1 
1 
1 
1 
1 
1 
I 

100 

Current (prior to PSES) Loading Percent of 
Pollutant (Ibs/yr) Total 

Phenol 23.625,800 22 
Methylene Chloride 12,056,OOO 11 
l,l,l-Trichlorwthane 8,635,OOO 8 
Toluene 7.959,600 7 
ZhC&CtXllpOUdS 5570,400 5 
Ethyl Benzene 4,793,800 5 
Chromium & Compounds 4,527,600 4 
Copper & Compounds 4.149200 4 
Chloroform 4,180.ooo 4 

4,089,800 4 
Trichloroethylene 3,795,000 4 
Lead&Compounds 3.438,600 
Temachloroethylene 3.313.200 33 
Nickel & Compounds 3,194,400 3 
Cyanide 3,159,200 3 
Bis (2ethyhexyl) Phthalate 2,655,400 3 
Naphthalene 2,017,400 2 
2,4-Dimethyl Phenol 1,735,800 2 
silve!x & compounds 1,647.fMO 2 
Acrolein 1,645,600 2 
Total 106,189,600 100 
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Table 3-6. Top 20 Toxic Priority Pdlutants With the Highest 
Loadings for the Consent Decree Industrial Categories Within the Scope 

of the NRDC Consent Decree (continued) 

Pollutant 
AftcrPsEs Loding percent of 

(lbsjyr) TOtd 1 
Mahylalc cbMdc 11.8 
l.l,l-TricMaotthant 8.6 
TOhE 

Etiizlzrr :*i!i 3:7 
Tctrachlamcthyltnc 3.1 
Ethyl BcnzuIc 
cluotuium & compwrds fS 
chloroform x5 
Antimaly & c4lmpoluKls 2.1 
PM01 2*0 
zioc&canpormds 1.9 
Nickel 8. Colnpwnds 1.7 
Butyl Barzart FWmlatc 1.4 
iizztE 13 

Bis (2-cthyhexyl) Phthalatc :: 
L4!ad&ccNnlKlunds 1:1 
silva d call- 7 
2,4-Dimethyl pbcnol 5 
Total 59,o. 

20 
15 

:: 
6 
5 
4 
4 
4 
4 

; 
3 
2 

i 
2 
2 
1 
1 

100 

Source: EPA (1986b). 
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The DSS relied on a variety of data sources to estimate the potential for discharge of 
toxic pollutants by 17 non-Consent Decree industries. Appendix A-4 lists the toxic 

pollutants identified in the DSS as being discharged to POTWs by these other industrial 

categories. Table 3-7 estimates the number of facilities in each category and a summary of 

the types of toxic pollutants identified for each category. Unfortunately, the data do not 

differentiate facilities that discharge to POTWs (indirect dischargers) from those that 

discharge to surface waters (direct discharges), and the table therefore includes both direct 

& indirect dischargers. 

At least 50 toxic pollutants were identified in the DSS as being discharged from the 

following industrial categories: cosmetics, fragrances, flavors, and food additives (57 toxic 

pollutants); food and food by-products (53 toxic pollutants); transportation services (56 toxic 

pollutants); and waste treatment and disposal (50 toxic pollutants). The priority pollutant 
tbluene was identified in discharges from each of the 17 industrial categories. Other toxic 

pollutants identified in at least 10 of the 17 industrial categories include: 

l 1.1.1 -Trichloroethane* l Chloroform* 
l 1 &Dichloroethane* l chromium* 

l Acetone l Cyanide* 
l Arsenic* l Formaldehyde 
l Benzene* l Lead* 
l Carbon Tetrachloride* l Mercury* 

l Methanol 
l Methyl Ethyl Ketone 
l Methylene Chloride* 
l Phenol* 
l Xylene. 

* CWA Priority Pollutant 

3.2.2.3 Toxic Release Inventory System 

As mentioned previously, TRIS was established under Section 313 of the 1986 

Emergency Planning and Community Right-to-Know Act. Starting in 1987, the Act has 
required certain industrial facilities to submit annually to the State and EPA a report 

regarding releases to the environment of more than 300 listed toxic chemicals and chemical 

categories. The specific information that pertains to this Report to Congress includes the 

amounts and types of toxic pollutants discharged from industries to POTWs. There are 
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Table 3-7. Summary of the Number of Toxic Pollutants Associated With Direct a Indirect Discharges 
From Non-Consent Decree Industrial Categories 

Estimated 
Number of 

Category Facilities* Organic Pollutants 

Priority Nonpriority 

Construction 1,076 1 4 

Cosmetics, Fragrances, Flavors 53 14 32 

Electrical Plants and Services 3,150 3 0 

Fertilizer Manufacture 1,600 11 28 

Food and Food By-Products 26,000 11 35 

Hazardous Waste Cleanup 200 8 1 

Laboratories and Hospitals 2,926 8 10 

Miscellaneous Chemical Formulation 80 6 17 

Motor Vehicle Services 3,587 1 3 

Service Related Industry 23,395 4 5 

Soaps and Detergents 209 11 24 

Stone and Mineral Products 7 6 17 

Transportation Services 582 17 38 

Waste Reclamation 9,450 6 10 

Waste Treatment and Disposal 207,523 13 34 

Wholesale and Retail Trade 366 3 1 

Wood Furniture Manufacturing and 
Refinishing 366 11 30 

*Data provided no distinction between indirect or direct dischargers. 

Source: EPA (1986b). 

Metals/Inorganics 

Priority Nonpriority 

1 0 

11 0 

5 0 

10 0 

7 0 

6 0 

11 0 

2 0 

9 0 

11 0 

4 0 

4 0 

1 0 

8 0 

3 0 

11 0 

1 0 

Total 

6 

57 

8 

49 

53 

15 

29 

25 

13 

20 

39 

27 

56 

24 

50 

15 

42 



several limitations to using the TRIS data base to describe toxic pollutant discharges to 

POWs: 

l The data set is limited to manufacturine facilities only. Therefore, many non- 
manufacturing industries (e.g., industrial laundries) that may also release significant 
quantities of pollutants to PGTWs are not addressed. 

. . . . . . 
l only manufactunne of chemicals (i.e., 

manufactured more than 50,000 pounds in 1988 or 25,000 pounds in 1989 and 
subsequent years or use more than 10,ooO pounds) are required to report. Therefore, 
facilities handling small quantities of toxic pollutants, such as many electroplaters 
and metal fmishers, are not addressed. 

l Facilities are only required to report estimates of the quantities of toxic pollutants 
released, and for small releases need only report in ranges. Therefore, the actual 
quantities discharged to POTWs may differ from the quantities reported. 

l only facilities with 10 or more full-time employees are required to report. Again, this 
may not include many small, industrial/commercial establishments (e.g., printing and 
publishing, industrial laundries, and electroplaters/metal finishers). 

TRIS data reported for 1988 were extracted for use in this report. Release data were 

organized by facility into the 47 industrial categories discussed in Subsection 3.2.2.1. The 

basis for placing a facility into 1 of the 47 categories was the facility’s primary Standard 

Industrial Classification (SIC) code. Of the 5,748 facilities that reported releases to POTWs 

in TRIS, 473 could not be categorized because of the absence of any SIC code for the facility. 
According to the 1988 TRIS data, 5,748 facilities discharged over 680 million pounds of toxic 

pollutants to over 1,700 PGTWs in 1988 (see Table 3-8). Table 3-8 provides a summary of 

data reported in TRIS for 38 industrial categories. TRIS did not contain data for all 47 of the 
industrial categories that were discussed in Subsection 3.2.2.1. Appendix A-3 presents the 

quantities of each toxic pollutant identified for each industrial category. 

According to Table 3-8, TRIS reported the largest volumes of wastes being released to 

POTWs from fertilizer manufacturers (143 million pounds), organic chemicals manufacturers 

(92 million pounds), dye manufacture and formulation (68 million pounds), pulp and paper 

mills (46 million pounds), food and food by-product processing (38 million pounds), and 

pharmaceutical manufacturing (28 million pounds). Generally, the Consent Decree industrial 
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Table 3-8. Summary of Data Reported in TRI!3 by Industrial Category 
for 1988 

Number of 
Numberof Numberof Pounds 
Facilities POTWS Discharged 

Industrial Category Reporting Receiving* to poTWs** 

Adhesives and Sealants 73 74 196,138 
Battery Manufacturing 83 76 884,195 
Coal, Oil, Petroleum Products and Refining 69 60 11,097249 
Cosmetics, Flavors, and Food Additives 34 30 1,184,756 
Dye Manufacturing and Formulation 72 51 68278270 
Electrical and Electronic Components 339 2% 14zut,o31 
Electroplating/Metal Finishing 859 684 20,133,640 
Equipment Manufacturing and Assembly 1,145 969 27,063,119 
Explosives Manufacturing 4 4 75,654 
Fertilizer Manufacturing 101 98 143,490,850 
Food and Food By-Product Processing 506 473 38354,618 
Gum, Wood Chemicals, Varnishes and Lacquer 3 3 333,35 1 
Ink Manufacturing and Formulation 15 15 353,%1 
Inorganic Chemicals Manufacturing 21 20 4,791,581 
Iron and Steel Manufacturing andForming 146 151 17,455,097 
Laboratories and Hospitals 2 2 114,532 
Leather Tanning and Finishing 40 37 12.505998 
Miscellaneous Chemical Formulation 132 122 lOJ72.642 
Motor Vehicle Services 1 1 21,000 
Nonferrous Metals Forming 127 125 3212,220 
Nonferrous Metals Manufacturing 86 83 1,587,918 
Organic Chemicals Manufacturing 173 149 92.815.513 
Paint Manufacturing 118 114 4221,248 
Pesticide Manufacturing and Formulation*** 21 22 663,684 
Pharmaceutical Manufacturing 108 95 28419,701 
Plastics, Resins, and Synthetic Fibers 165 153 9,132,905 
Plastics Molding and Forming 64 62 ‘971,842 
Printing and Publishing 62 57 508,144 
Pulp and Paper 52 52 46,675,179 
Rubber Manufacturing 92 88 630,015 
Service Related Industry (Non-Motor Vehicle) 2 2 7,968 
Soap and Detergents Manufacturing 226 210 4,231,307 
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Table 34. Summary of Data Reported in TRIS by Industrial Category 
for 1988 (continued) 

Number of 
Numberof Numberof Pounds 
Facilities POTWS Discharged 

Industrial Category Reporting Receiving* to poTWs** 

Stone, Clay, Glass, and Concrete 118 120 2,754,495 
Textile Mills 125 107 10,783,040 
Timber Products Processing 51 49 72,748 
Transportation Services 1 1 410 
Wholesale and Retail Trade 6 7 27,220 
Wood Fumiture Manufacturing and Refinishing 33 31 227,473 

Miscellaneous**** 473 103,143,000 
Totals 5,748 NA 680,786,712 

NA - Not applicable. 
* Due to the fact that a FOTW may receive wastes fram facilities in mure than one industrial category, a 

total number fur this column would result in double counting. The actual number of POWs identified 
in ‘IRIS is 1,717. Also note that for certain industrial categories (e.g., adhesives and sealants), the 
number of FQTWs receiving wastes is greater than the number of facilities reporting. This occurs 
bec8use several facilities reported discharges to more than one POTW. 

** Alldischargesarereportedinpoundsperyear. 
*** This includes buth Pesticides Manufacturing and Pesticide Formulating Categories. 
**+* This category includes all facilities reported in TRIS that could not be categorized because of the absence 

of an SIC code. 
source: TRls (1988). 

3-31 



categories report greater quantities of pollutants being released to POTWs than do the non- 

Consent Decree industries.9 

More than 200 toiic pollutants were reported to be discharged to PCYI’Ws in quantities 

ranging from 187 billion pounds per year (ammonium sulfate) to 2 pounds per year 

(tetrachlorvinphos). In an effort to determine which of the toxic pollutants being report4 in 

TRIS could be considered significant from a national perspective, the toxic polhnants released 
by 10 or more facilities were ranked according to the total amount discharged (see Table 

3-9).‘0 

Because pollutants differ in the potential severity of their effects (for example, a pound 
of zinc discharged to a POTW will have a lesser effect than a pound of benxene), EPA took a 

further step to assess the relative importance of the loadings of each pollutant listed in Table 

3-9. EPA normal&d or standardized the total numbers of pounds of each priority pollutant 
reported in TRIS in terms of its toxicity to aquatic life and human health. To do this, EPA 

computed toxic weighting factors by multiplying the inverse of applicable EPA water quality 
criteria (i.e., chronic freshwater aquatic and human health criteria) for each pollutant by a 
standard.” Copper was selected as the standard pollutant for developing weighting factors 

since it is a toxic metal pollutant and is commonly detected and removed from industrial 
effluents.12 The resultant toxic weights were then multiplied by the number of pounds 

reported in TRIS, resulting in the number of toxic pound equivalents for the pollutant, 

9. The larger quantities being reported by Consent Decree industrial categories arc 
expected because the Consent Decree industrial categories cover most of the 
manufacturing facilities required to report 

10. It should be noted that even a small quantity of a toxic pollutant may be significant for the 
particular POTW that receives the pollutant. However, for purposes of this report, 
nationally significant toxic pollutants include those pollutants discharged in large 
quantities and by many facilities. Toxic pollutants were not considered nationally 
significant if they were discharged by fewer than 10 facilities. There were 113 toxic 
pollutants for which fewer than 10 facilities reported discharges to POTWs. 

Il. Since the development of toxic weights is dependent on the use of EPA water quality 
criteria, this analysis is limited to only those priority pollutants reported in TRIS for 
which chemical-specific water quality criteria are available. 

12. This same procedure is used by the EPA Office of Water Regulations and Standards as 
part of its cost-effectiveness analyses of proposed regulatory options for effluent 
guidelines and categorical pretreatment standards. 
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Table 3-9. Summary of Toxic Pollutants Reported as Being Released by 
10 or More Facilities to POTWs in TRIS for 1988 

Pollutant 
Ammonium Sulfate (solution) 
Methanol 
Barium and Compounds 

Sulfuric Acid 
Hydrochloric Acid 
Nitric Acid 
Ammonia 
Ethylene Glycol 

Acetone 
Phosphoric Acid 
Glycol Ethers 
Ammonium Nitrate (solution) 
Phenol* 
Aluminum Oxide 
Formaldehyde 
N-Butyl Alcohol 
Xylene (mixed isomers) 
Toluene* 
Chhine 

Dichloromethane 
Zinc (fume or dust)* 
Vinyl Acetate 
Chromium and Compounds 
Aniline 

Manganese and Compounds 
Diethanolamine 

Methyl Isobutyl Ketone 
1,2-Dichloroethane* 
Biphenyl 
chkn-ofolm* 
Cyanide Compounds* 
Benzene* 

Total 
Faciiities Minimum Maximum 

Pounds to Reporting Discharge Discharge 
POWS Release (Wyr) (Wyr) 

187,006,695 155 11 52J45.936 
111,590,690 490 1 7,922,060 
100,943,818 183 1 100,000,000 

61,481,639 951 1 wan 
36213,709 561 1 14,000,OOO 
23352,392 415 1 15,000,OOO 
22.3 19,809 518 2 1,411*600 
16,322,723 472 1 2,828,400 
14,170,522 330 1 2.4001~ 

13,875,279 649 1 455,130 
8,532,603 518 1 1,410,OOO 
7395,942 23 250 1,713,OoO 
5;723,727 167 1 1,412,OOO 
5,601,977 ’ 224 1 2,500,OOO 
4,632,348 239 1 1,291,582 
4511;588 133 5 1,300,OOo 
4,158,305 370 1 72O,OOo 
3,545,408 464 1 560,93 1 
3.i25.880 216 1 332,000 
2,585,l.W 257 1 l,lOO,OOO 
2,426,892 419 1 685,000 
2,319,733 45 1 2,146,712 
2,102;584 658 1 520,000 
2,098,710 24 3 563,292 

2,010,573 278 1 wwo 
1,899,977 116 2 630,000 

1,508,780 95 1 4OWoO 
1,477,242 21 1 1,300,000 
1,428,5 10 57 2 165,971 
1,226,573 36 1 358530 
,1,148,625 216 1 845,000 
1,103,01*5 80 1 440,000 
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Table 3-9. Summary of Toxic Pdl~tants Reported as Being Released by 
10 or More Facilities to POTWs in TRIS for 1988 (continued) 

Pollutant 

Aaylonitriie* 
Methyl Ethyl Ketone 
Nickel aud Compounds 
Naphthalent* 
Hydrogen Fluoride 
2-Methoxycthanol 
Acetonitrilc 
Tetrachloroethylene* 
Chlorobenzene* 
Maleic Anhydride 
Hydquinone 
Dimethyl Phthalatc 
Ethylbenzene* 
1,2,4-Trimethylbenzcne 
S tyrene 
Copper Compounds* 
Propylcue Oxide 
Cresol (mixed isomers)* 
Ethylene ,oXide 
1 , 1,l -Trichlorocthane* 
Ppkiillc 
1,2,4-Trichlorobenzene* 
Catechol 
Lead and Compounds* 
Acetaldehyde 
Cumene 
2-Ethoxyethanol 
Methyl Methacrylate 
Di(2-Ethylhexyl) Phthalate 
Carbon Disulfide 
Cyclohexane 
Antimony and Compounds* 

Total 
Facilities Minimum Maximum 

Pounds to Reporting Discharge Discharge 
POWS Release (lbdyr) (Wyr) 

955.74 1 29 2 488,139 
932,B 17 172 1 2%,000 
885281 587 1 417,ooo 
772,468 81 1 610,ooO 
711,889 75 1 187,200 
662,102 17 1 483,000 
594,769 21 3 180,ooO 
586,638 87 1 103374 
578,774 15 1 200,ooo 
556,373 18 2 550,ooo 
510,560 24 3 366,000 
508.57 1 10 250 490,000 
507,325 115 1 150,000 
496,B 17 27 2 390,000 
471,291 85 1 180,204 
707,495 330 1 96,243’ 
407,276 26 18 197,138 
357,992 21 1 250,000 
343.298 44 2 78,204 
295,719 408 1 27,170 
275,083 11 44 129,648 
261,676 28 4 59,922 
245,399 10 Loo0 71,000 
209,468 454 1 58,178 
206,050 12 71 82,830 
203,279 16 1 150,000 
196,286 25 1 72,100 
191,578 53 7 35,ooo 
168,491 31 1 140,000 
159,369 15 57 70,000 
140,917 30 1 12,ooo 
107,567 91 1 15,701 
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Table 3-9. Summary of Toxic Pollutants Reported as Being Released by 
10 or More Facilities to POTWs in TRI!3 for WHS (continued) 

Pollutant 

Freon 113 
Trichloroethylene* 
Epichlorohydrin 
12Dichlorobenzene+ 
Chiofomethane* 
Phthalic Anhydride 
Dibenzofuran 
Butyl Benzyl Phthalate* 
0-Xylene 
Bis(2-Ethylhezyl) Adipate 
Benzyl Chloride 
Set-Butyl Alcohol 
Diethyl Phthalate* 
Cobalt and Compounds 
Dibutyl Phthalate* 
Butyl Acrylate 
4,4’-Isopropylidenediphenol 
Ethyl Acrylate 
Acrylic Acid 

Aluminum (Fume or Dust) 
Anthracene* 
Cadmium and Compounds* 
Decabromodiphenyl Oxide 
Methyl Acrylate 
Acrylamide 
Methyl Text Butyl Ether 
Silver and Compounds* 
Pentachlorophenol* 
Arsenic Compounds* 

Total 
Facilities Minimum MaXimtIm 

Pounds to Reporting Discharge Discharge 
POTWS Release OWN (lbdyr) 

104,913 76 1 35,061 
79,258 114 1 39,797 
73,385 20 4 65,ooO 
64,118 14 13 28,404 
53,973 18 1 37,975 
53,441 23 4 19,ooQ 
47,726 26 1 44273 
44,235 29 2 13,000 
44,023 11 1 33,689 
42,569 11 2 17,000 
41,553 17 19 28,700 
41,108 12 250 13,300 
37,350 12 1 16,812 
36,784 74 8 7373 
36,770 36 1 6,886 
34,615 52 1 10,000 
31,135 11 35 18,000 
27,657 33 1 6,500 
23,187 34 1 5,800 

18,324 45 3 3,900 
20,432 34 1 14,736 
20,635 82 1 1,800 
19,090 10 5 8,590 
14,886 16 1 ll,ooo 
13,493 23 4 6,300 
7,713 10 38 4,035 
8,906 44 1 770 
4,728 17 2 2,100 
3,126 16 1 750 

*Clean Water Act Priority Pollutant 
Source: IRIS (1988) 
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The results of the toxic weighting analysis for the priority pollutants reported in TRIS 

are shown in Table 3- 10. As shown in Table 3-10, acrylonitrile has the highest toxic pound 

equivalents of all the priority pollutants reported in TRIS. other priority pollutants with high 
toxic pound equivalents are chloroform, benzene, 1,2dichl&oethane, and arsenic. 

Although a pollutant may be discharged in large quantities, it may not be significant 

nationally if only several facilities discharge the pollutant. Further analysis of the TRIS data 

revcais that the total amounts of several pollutants discharged to FVIWs were skewed by 

the discharge fmm a single facility. Specifically, there are 79 toxic pollutants for which 75 

percent or more of the total amount reported as discharged is due to the discharge from one 
facility.13 In an attempt to account for skewed data, the amount attributed to facilities that 
discharged 75 percent or more of the total for a pollutant was subtracted from the total. The 
associated total number of facilities discharging each pollutant was also adjusted to account 

for the loss of one facility. The resulting adjusted total pounds discharged and number of 
facilities discharging were’ then used to rank the toxic pollutants to account for both the 

amount of pollutant discharged and the number of facilities re@rting its discharge to POTWs. 
Specifically, each pollutant was ranked based on its relative proportion to the maximum 

adjusted total pounds discharged for a pollutant and its relative proportion to the maximum 

adjusted total number of facilities for a pollutant. These relative proportions were then added 

together to arrive at an overall ranking for each pollutant in TRIS. Appendix A-5 displays the 

results of these rankings. 

Using the ranking and adjustment discussed above, Table 3-11 presents the top 40 

pollutants being discharged to POTWs as reported in TRIS. As noted, sulfuric acid was 

reported to be the pollutant discharged in the highest amount and. by the most facilities. 

The most significant nonpriority toxic organic pollutants. reported in Table 3-l 1 include 

methanol, ethylene glycol, acetone, formaldehyde, methyl ethyl ketone, butanol, 

diethanolamine, methyl isobutyl ketone, and styrene. Two nonpriority metals, manganese 

and barium, were also ranked in the top 40 pollutants reported. The remainder of the top 40 

toxic pollutants reported in TRIS consisted primarily of nonconventional pollutants (e.g., 

13. For purposes of this analysis, if a single facility reported 75 percent or more of the total 
amount for a given pollutant, that pollutant loading was not considered nationally 
significant. 
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Table 3-10. Summary of Toxic Pound Equivalents for the Priority 
Pollutants Reported As Being Released to POTWs in TRIS for l!HS* 

Aquatic 
RNlnds chronic 

Released to Water Human Health 
Pcmvs as Quality water Quality Toxic 

Reported in CAXili**+ C&&a*** Weighing Toxic Pound 
CWA priority Pollutant TRIP m3m (w/1) Factor Equivalent 

1,&l-Trichloroethane 295,719 SW 18,400 0.00065 192 
1,2,4-Trichlorobenzene 261,676 50 488 0.26459 69237 

l&DichloN$auene 64,118 763 400 0.04573 2,932 

1,2-Dichloroethane 1.477242 am 0.94 12.76656 18.859.299 

Acrylonitrile 955,741 2,600 0.058 206.90117 197.743331 

Antimony and Compounds 107367 L600 146 0.08969 9,648 

Arsenic andccnnpolmds 5,051 0.0022 5.454.54545 27550,909 

1,103.015 mm 0.66 18.18182 20.054.820 

cadmilllnandcompounds 20,365 1.1 10 12.10909 246,602 

Chlorobenxene 578,774 50 488 0.26459 153,138 

Chloroform 1226573 130 0.19 63.16757 77.479.636 

Chromium and Compounds 2.102.584 11 50 1.33091 2.798.350 

Copper and Compounds 707,495 12 -- l.OMXKl 707.495 

cyanide Conrpounds 1.148.625 5.2 200 2.36769 2.719588 

Dibutyl Phthalate 36,770 mm 3s) 0.00343 126 
Diethyl Phthalate 37,350 -- 350,000 o.OcaO3 1 
Ethylbenzene 507.325 em L400 0.00857 4,348 

Leadandcompollnds 209,468 3.2 50 3.99000 835,777 

Nllphtllldelle 772,468 620 -- 0.01935 14,947 

Nickel and Compounds 885,281 160 13.4 0.97052 859,183 

PentachkKophenol 4,728 13 1,010 0.934?% 4,420 

Phenol 5.723.727 2560 3w5aQ 0.00812 46,477 

Silver and Compcnmds 8,906 0.12 50 100.24000 892,737 

Tetrachloroethylene 586,638 840 0.8 15.01429 8JO7.953 

rohrene 3s5.408 -- 14300 0.00084 2,978 

I'richloroethylene 79,258 21,900 2.7 4.44499 352,301 

Zinc (Fume or Dust) 2.426.902 110 mm 0.10909 264,751 

N/A - Not Applicable; water quality criteria not available for this specific pollutant. 
+ This analysis is limited to priority pollutants reported in TRIS for which chemical-specific water quality 

criteria are available. 
l * Source: EPA Toxics Release Inventory System (1988) 
++* Source: EPA Water Quality Critria (EPA 1986) 
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Table 3-11. Relative Ranking of Pollutants Reported as- Directed to POTWs in TRIS 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Pollutants Ranked by Number of Facilities 
Discharging and by Total Discharged 

Sulfuric Acid 
Ammonium Sulfate (solution) 
Methanol 
Copper and Compounds* 
Zinc and Compounds* 
Hydrochloric Acid 
Phosphoric Acid 
Chromium and Compounds* 
Ammonia 
Nickel and Compounds* 
Glycol Ethers 
Ethylene Glycol 
Nitric Acid 
Toluene* 
Lead and Compounds* 
l,l,l-Trichloroethane* 
Acetone 
Xylene (mixed isomers) 
Manganese and Compounds 
Dichloromethane* 

Rank 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Pollutants Ranked by Number of Facilities 
Discharging and by Total Discharged 

Formaldehyde 
Aluminum Oxide 
Chlorine 
Cyanide Compounds* 
Barium and Compounds 
Phenol* 
Methyl Ethyl Ketone 
N-Butyl Alcohol 
Diethanolamine 
Ethylbenzene* 
Trichloroethylene* 
Methyl Isobutyl Ketone 
Antimony and Compounds* 
Tetrachloroethylene* 
S tyrene 
Benzene* 
Cadmium and Compounds* 
Naphthalene* 
Hydrogen Fluoride 
Freon 13 

* CWA priority pollutant. 
Source: ‘IRIS (1988). 



sulfuric acid, hydrochloric acid, nitric acid) that were reported to be released to POTWs in 

significant quantities and that could pose more of a collection system problem (e.g., 

corrosion) than a toxic effect in a POTW treatment plant. Still others (e.g., ammonium 

sulfate, ammonium nitrate) are commonly used as water treatment chemicals. 

Generally, loadings for many toxic pollutants reported in TRIS as being discharged to 

POTWs were higher than the loadings estimated in the DSS. Table 3- 12 compares, by 

industrial category, TRIS data to DSS data for the Consent Decree industrial categories14 

and only for the 165 pollutants examined by the DSS (as well as copper and zinc). Appendix 

A-3 presents a detailed comparison by pollutant and industrial category. As shown in the 

table, reported TRIS estimates for eight of the industrial categories under the raw loadings 

scenarios are higher than those provided in the DSS. However, for almost all industrial 

categories, the TRIS estimates exceed the after-PSES DSS estimates. Although this would 

be expected since most of the DSS estimates were based primarily on priority pollutants, 

TRIS estimates also exceed those DSS estimates for the organic chemicals manufacturing 

industrial categories, where estimates of nonpriority pollutants were available. 

The discrepancy between the TRIS and DSS loadings is most likely due to the 

differences in the methods used to derive the loadings. The TRIS loadings represent the 

number of pounds of pollutants discharged to POTWs s rewed to EPA for releases to 

POTWs in 1988. The DSS loadings represent the number of pounds of pollutants discharged 

to POTWs m bv EpB based on representative industrial category pre-1986 data 

scaled up to derive national estimates. It should also be noted that most of the TRIS 

estimates were based on a smaller number of facilities than the number of facilities used to 
estimate the pollutant loadings in DSS. This is partially because only the larger 

manufacturing facilities were required to report under TRIS. Therefore, precise comparison of 

TRIS and DSS is impossible. Examination of the average total pounds per year discharged to 

POTWs by a facility also shows that TRIS estimates almost always exceed the after-PSES 
estimates given by DSS; TRIS average per facility estimates exceed DSS raw loadings for 

almost 50 percent of the industrial categories. 

14. DSS did not provide quantitative estimates for non-Consent Decree industrial 
categories. 
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Table 3-12. Comparison of Quantities of DSS Toxic Pollutants Released to POTWs as Reported in TRIS and DSS 

TRIS Estimates’ DSS Estimates 

Total Reported 
Avaage Pa Avaage Pa 

NUtllbCl Average Pa RaW After PSES NWllk Facility Facility 
As Discharged of Facility Loadings Lodings of (Afta Pas) 

Industrial Category Ws/yr) Facilities (Wyr) (IWyr) (Wyr) Facilities (Et;!) (lbslyr) 

Adhesives and Sealants 128.768 73 1,764 1.051.908 605.807 298 3.530 2,033 

Battery Manufacturing 24,262 83 292 3.426.603 2.056 149 22,997 14 

coal, Gil and Petroleum Refiig 4.686.811 69 67,925 4.838.266 $838,266 45 107,517 107.517 

Dye Manufacture and Formulation 21.678.727 72 301,093 (27,591,899)*+ (301.065) (47) 587,062 (6.406) 
2.911.798 1.28s 47 61,953 27 

Electrical and Elecaonic Components 1.070.085 339 3,157 1.252.644 306,934 270 4,639 1,137 

Electroplating/Metal Finishing 893,236 859 1,040 145,022,334 4.154.279 10.561 13.732 393 

Equipment Manufacture and Assembly 5.307.168 1.145 4,635 17JlO8.482 17,008,482 m 

Explosives Manufacture 311 4 78 126 126 4 32 32 

Gum and Wood Chemiials and Related Oils 196,305 3 65,435 206,063 206,063 10 20.606 20,606 

Industrial and commacial L4aundlies m m 5.063.775 4.775.275 68,635 74 70 

Ink Manufacture and Formulation 21,116 15 1,408 8.517 8.517 223 38 38 

htX@C Chanicah Manufacturing 76.015 21 3,620 2,974.754 322,111 31 95,960 10,391 

Iron and Steel Manufacturing and Forming 1.670.871 146 11,444 27.959.3 16 801,277 162 172.588 4,946 

Leather Tanning and Fiihhlg 656.416 40 16.410 11.750.732 1,229,285 141 83,339 8.718 
Nderrous Metals Formhg 522.029 127 4.110 703.060 11,753 228 3,Oa4 52 

No&mm Metals Manufacturing 90.673 86 1.054 1.838,278 7.120 123 14.945 58 

Organic Chemicals Manufacturing 45.327.493 173 262.008 (82,433,278) (5.345.652) (230) (358.406) 16.220.231 29,535 230 70.523 ‘23%2e’ 

Paint Manufacture and Fomutlation 3.972.783 118 33,668 285.645 238.860 751 380 318 

Pesticide Mfg. and Formulating*** 66.829 21 3.182 (63.658.807) (1.181,291) (207) (307,530) (5.707) 
6.414994 I.151 207 30,990 

Pharmaceutical Mmfacturing 20.035,111 108 185,SlO 26.397.736 16,416.007 279 94,616 58,839 

Photographic ChemicaIs and Fii Manufacturing m m 489,838 217,046 m 
Plrsticr Molding and Forming 433,999 64 6,781 65,277 65.277 I.145 57 57 

Plastics, Resins, and Synthetic Fibers Mfg. 9.133.623 165 55,355 (41.532.733) (1,950,203) (153) 5.067.456 8,589 153 (2;;.;;;) , (12*7ft) 
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Table 3-12. Comparison of Quantities of DSS Toxic Pollutants Released to POTWs as Reported in TRIS and DSS 
(continued) 

Industrial Category 

Porcelain Enameling N) 
Printing and Publishing 165.067 

Pulp and Paper Mills 40.846.842 

Rubber Manufacture and Processing 345.791 

Textile Mills 1.520.069 

Tiiber Products Processing 45.116 

Total 158.915.522 

TRIS Estimates* DSS Estimms 

Total Reported NUdXI Average Per 
As Discharged of Facility 

ms/Yr~ Facilities (lbs/vrI 

m 
62 

52 

92 

125 

51 

2,662 

785,516 

3,759 

12.161 

885 

1 

Loadings 
(1WYd 

577,187 

835.432 

2.698.231 

491,650 

Average Per Average Per 
After PSES NUlltbU Facility Facility 
Lodings of e-9 (After PSES) 
(Wyr) Facilities (lbslyr) w/Ye 

64,840 aa 6,560 737 

795,971 38,679 22 21 

2.571.810 261 10.338 9.854 

491,650 512 960 960 

1.367,926 1.367.926 974 1,404 1,404 

I lo.987 39,448 7.000 16 6 

471.641.484 (65.324.397) 

287.039.246 56.586.746 

l 

I)* 
TRIS estimates shown are for the 165 DSS hazardous pollutants only (as well as copper and zinc). 
Numbers in parentheses rqmunt DSS estimates using the Office of Solid Waste ISDB data base; numbers without patenthescs represefit DSS estimates us@ the Office of 
Water ITD estimates. 

l ++ This inchcdes two industrial crtegoria: Pesticides Manufacturing and Pesticides Form&ting. 
ND= NoData. 
Sources: TRIS (1988): EPA (1986b). 
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Comparison across the Consent Decree industrial categories shows that according to 
TRIS, the larger loadings of toxic pollutants are discharged from the organic chemicals (i.e., 

organic chemicals manufacturing; dye manufacture and formulation; and plastics, resins, and 

synthetic fibers), pharmaceutical manufacturing, and pulp and paper industrial categories. 

This contrasts slightly with the DSS estimates, which identified several metals-related 

industrial categories as significant contributors of toxic pollutants (e.g., electtoplating/met 

finishing, equipment manufacture). This difference appeared particularly with the 

electroplating/metal ftishing and quipment manufacture industrial categories, where a 

significant portion of the total number of facilities is expected to be relatively small in size 

and, therefore, exempt from TRIS reporting requirements. 

Many of the same toxic pollutants identified in the DSS were also reported in the TRIS 

data base as being discharged to POTWs by industries. However, several other pollutants 

were also identified by TRIS for many of the industrial categories. For example, the organic 
chemicals manufacturing industry had 96 toxic pollutants identified by TRIS that were not 
identified in the DSS. The most common pollutants in ‘IRIS for which estimates were not 
provided in the DSS were nonpriority toxic pollutants, including acetone, methyl ethyl ketone, 

and methanol. 

3.2.2.4 304(m) Studies 

Section 304(m) of the CWA directs EPA to publish a plan every 2 years for the review 

and revision of effluent limitations guidelines (including categorical standards) and the 

promulgation of new guidelines covering industrial categories that discharge toxic and 

nonconventional pollutants. Specifically, the biennial plans must establish a schedule for 

annual review and revision of previously promulgated effluent guidelines, identify categories 

for which guidelines have not been published previously, and establish a schedule for 

promulgation of guidelines for the new categories. EPA’s Office of Water Regulations and 

Standards ITD prepared a series of preliminary data summaries in its first biennial 304(m) 

plan. The summaries contain engineering, economic, and environmental data used in 

determining the categories that merited priority in the preparation of new and revised 

regulations. Of the industrial categories for which preliminary data summaries were 

prepared, 10 included indirect dischargers to POTWs. 

This subsection summarixes the findings of the 10 preliminary data summaries that 

addressed indirect dischargers; The findings are of particular interest, because they highlight 

the types and quantities of toxic pollutants that are potentially discharged by facilities that 
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have not generally been subject to regulation at the national level. In the absence of local 
control, particularly for those pollutants not typically monitored (e.g., toxic organics), these 
industries can contribute large quantities of toxic pollutants to POTWs. 

The following summaries, extracted from EPA’s studies, generally characterize the 

wastewaters generated by each 304(m) category. This review focuses on all pollutants, 

except conventional pollutants, identified by EPA during the studies. Appendix A-6 

summarizes the analytical results for each of the industrial categories. Table 3-13 

summarizes the numbers and types of pollutants detected during analyses of wastewaters 

from these industrial categories. 

. 

. 

. . . . MS Reba (MM&R& One hundred and thirty-five 
toxic pollutants (73 of which were priority pollutants) were found above detection 
levels in MM&R wastewaters (EPA, 19890.. Based on these data, EPA estimates 
that the MM&R industry generates raw (i.e., untreated) wastewatcr containing 150 
million pounds of ,toxic metals per year and 36 million pounds of toxic organics per 
year. The presence of toxic metals would be expected because most machinery parts 
are constructed of metals and the processing of these metals results in their presence 
in wastewaters. The toxic organics found in MM&R wastewaters can be associated 
with their use as solvents, cleaners, processing aids, and strippers in machinery 
manufacturing processes. 

a. . 
~-Drums are used to hold a vast array of substances, including 
oil and petroleum, industrial chemicals, paints and inks, solvents, resins, adhesives, 
pesticides, and food products. As a result, the composition of drum reconditioning 
wastewaters varies (EPA, 1989b). The toxic organics detected in raw wastewaters 
at certain plants are 1 ,l,l-trichloroethane, 2-butanone, 2;chloronapthalene, benzoic 
acid, benzyl alcohol, biphenyl, etbylbenzene, hexanoic acid, methylene chloride, 
naphthalene, n-hexadecane, nitrobenzene, p-cymene, styrene, toluene, and 
trichloroethylene. Acetone had the highest average concentration (858 mg/l) of those 
toxic organic pollutants detected at greater than 10 mg/l. The predominant 
metals/inorganics detected in the raw wastewaters were aluminum, iron, lead, 
magnesium, sodium, calcium, and zinc. 

. . . V-Thirty-nine toxic pollutants (38 of which were priority 
pollutants) were identified in raw wastewater from industrial laundries (EPA, 
1989e). Although many volatile organic compounds were detected in at least one of 
the nine samples analyzed, most of the toxic metals (i.e., antimony, cadmium, 
chromium, copper, lead, nickel, and zinc) were detected in all raw wastewater 
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Table 3-13. Summary of the Number of Pollutants Found Above Detection Limits by EPA for Industrial 
Categories Studied Under Section 304(m) of the Clean Water Act 

Category 

Estimated 
Number of 
Facilities 

Machinery Manufacturing and Rebuilding 679,000* 

Drum Reconditioning 200 

Industrial Laundries 1300 
Paint Formulating 700 

Pharmaceutical Manufacturing 285 

Hazardous Waste Treatment 897 

Transportation Equipment Cleaning 690** 

Used Oil Reclamation and Re-Refining 68** 

Hospitals 6,800 

Solvent Recycling 137 

Number of Organic Pollutants 
Detected 

Priority Nonpriority Priority Nonpriority 

75 35 14 11 

15 27 14 11 

23 3 13 0 

10 9 11 10 

27 22 10 10 

38 23 11 10 

35 29 13 11 

16 22 9 10 

7 6 7 7 

25 18 12 12 

Number of Metals/Inorganics 
Detected 

Total Number 
of Pollutants 

Detected 

135 

71 

39 

40 

69 

82 

88 

57 

27 

67 

* This category includes all facilities that perform any 1 of 45 major wastewater-generating metal processes on machinery. This 
includes industries related to transportation, office machines, electronic and electrical equipment and machinery, laboratory and 
medical instruments, household appliances, industrial tools, and other miscellaneous manufacturing and repair, 

** Data provided no distinction between indirect or direct dischargers. For these categories, the number of facilities includes both direct 
and indirect dischargers. 

Source: EPA (1989b c d e f g h i j,k). ,,,, 9 ,,, 



saqks analyzed. Using these sampling results and assuming a population of 1,000 
industrial laundries, EPA projected the following estimates of the annual raw waste 
loadings of toxic pollutants from the industrial laundry industry: 

- Nonpriority Pollutants (lbdyear) 
Volatile Organics 2a-a~ 
Semivolatile Organics 3,o(Q~ 
Pesticides and Herbicides 200,iKlo 
MetaWInorganics 1500,~ 

- Priority Pollutants 
Volatile Organics 
Semivolatile Organics 
Pesticides and Herbicides 
MetaWInorganics 
Cyanide 

(Wyear) 
l$oo,~ 
u)fQ~ 

30,000 
L~,~ 
300,ooo. 

. --Twenty organic compounds were detected in the raw wastewater 
samples, with acetone found at the highest concentration (greater than 1,000 mg/l) 
(EPA, 1989g). Twenty-two metals were also detected in the raw wastewater 
samples, with aluminum, calcium, iron, magnesium, sodium, and zinc found at the 
highest concentrations. 

. . al mcturu-Sixty-nine toxic pollutants were detected in 
pharmaceutical manufacturing wastewaters (EPA, 1989h). The most prevalent toxic 
pollutants found by EPA in these wastewaters included volatile organics and metals. 
Using the data collected for the study, EPA estimated the following quantities of toxic 
pollutants in raw wastewaters from indirect discharging pharmaceutical 
manufacturing facilities: 

- Nonpriority Pollutants 
Volatile Organics 
Semivolatile Organics 
Pesticides and Herbicides 

(1bdyea-r) 
%~,~ 

112,000 
118,oO 

- Priority Pollutants 
Volatile Organics 
Semivolatile Organics 
Pesticides and Herbicides 
Metal 
Cyanide 

(h/year) 
2,418,OOO 

406ooo 
20 

53,ooQ 
4,~ 



l Bus Waste T--Eighty-two toxic pollutants were detected in raw 
wastewaters generated by hazardous waste treaters (EPA, 1989c). The most 
prevalent types of toxic pollutants found in raw wastewater from hazardous waste 
treaters included volatile organics (e.g., acetone, benxene, toluene, methylene 
chloride, and methyl ethyl ketone) and metals. Using the data collected, EPA 
estimated that 36 million pounds of toxic organics and 305 million pounds of metals 
are present each year in the raw wastewater of hazardous waste treaters. 

. ighty-eight toxic pollutants were detected in 
raw wastewaters generated by facilities in this industrial category (EPA, 1989j). 
The predominant toxic pollutants detected included actylonittile, acrolein, benzene, 
arsenic, and cyanide. The total discharge of priority pollutants from this industry is 
estimated at approximately 22 million pounds per year. 

. Fifty-seven toxic pollutants were detected 
in wastewaters from used oil facilities (EPA, 1989k). The most prevalent pollutants 
found in the raw wastewaters from these facilities i.ncluded lead, tetrachloroethylene, 
toluene, l,l,l-trichlomethane, trichloroethylene, and napthalene. 

l W-A total of 27 toxic pollutants were detected in raw wastewaters from 
hospitals (EPA, 19898). EPA projected the following annual loadings of toxic 
pollutants in raw wastewaters: 

- Nonpriority Pollutants (lbs/yea.r) 
Volatile Organics 545,675 
Metals 314,995 

- Priority Pollutants (lidyear) 
Volatile Organics 37,960 
Semivolatile Organics 56,210 
Metals 255,135. 

The primary sources of wastewater in hospitals are sanitary wastewater and 
discharges from surgical rooms, laboratories, laundries, x-ray departments, 
cafeterias, and glassware washing. The types of waste generated by hospitals 
generally include (1) chemical waste, such as spent solvents, acids, caustics, and 
metals, (2) radioactive waste, including radioisotopes with low radioactive levels and 
generally short half-lives, and (3) infectious waste, consisting primarily of 
contaminated synthetic materials, such as plastic tubing and paper products. 

ecvcm-Sixty-six toxic pollutants were detected in the raw wastewaters 
from solvent recyclers (EPA, 1989i). The predominant toxics found in these raw 
wastewaters were extractable/volatile organics (e.g., acetone, methylene chloride, 
l,l,l-trichloroethane); some of these organics were detected at concentrations 
exceeding 100 mg/l. 
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As shown above, a variety of toxic pollutants have been found in the raw wastewaters 
generated by facilities in a number of industrial categories. Initial estimates by EPA show 
that significant quantities of toxic pollutants could be discharged to POTWs if the waste is 

untreated or improperly treated. The most significant type of toxic pollutant generated by the 

10 industrial categories studied by EPA are the nonpriority volatile organic pollutants. For 

those industries where estimates were provided, the loadings of nonpriority toxic organics 
ranged from 545,CKlO pounds per year for hospitals, to 24 million pounds per year for industrial 

laundries. 

3.2.2.5 State Monitoring Data 

Examination of actual POTW and industrial user monitoring data can provide additional 
insights into the types and quantities of toxic pollutants discharged to POTWs that may not 

be gained using national studies and data bases. Most POTW and IU monitoring data are 
maintained at the POTW level; collection, organization, and summary of all industrial user 
monitoring data collected at the POTW level were not possible for this report. The State of 

North Carolina maintains perhaps the most comprehensive data base of industrial user 

monitoring data at the approval authority (State) level. This subsection presents industrial 

user monitoring data collected and compiled by the North Carolina Department of Natural 

Resources and Community Development. 

Monitoring data exist for one or more pollutant parameters for 929 industrial users in 

the North Carolina Industrial Users Data Base (described in Chapter 2). These industrial 

users were placed into the 46 industrial categories described in Subsection 3.2.2.1 in 
accordance with the primary SIC code(s) assigned to each industrial category.t5 Table 3-14 

lists the number of North Carolina industrial users in each of the 46 industrial categories. It 

should be noted that 213 industrial users covered in the North Carolina data base could not 

be placed into the 46 industrial categories, because SIC codes were not reported for these 

facilities. Table 3-14 categorizes these 213 users as “Mscellaneous.” 

In North Carolina, industrial users represent at least 36 of the 46 industrial categories 

examined in this study. The four industrial categories having the most industrial users are 

15. The North Carolina Industrial Users Data Base contained two categories-pesticide 
manufacturing and pesticide formulating-which were combined in this analysis, lowering 
the number of categories from 47 to 46. 
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Table 3-14. Summary of North Carolina Industrial Dischargers That 
Report Effluent Monitor’ing Results to the State 

In&mial Category Total Number of 
Facilities Reporting 

Adhesives and Sealants 
Battery Manufacturing 
Coal, Oil, and Petroleum Products and Refining 
Construction Industry (contract and special trade) 
Cosmetics, Fragrances, Flavars, and Food Additives 
Dye Manufacture and Formulation 
Electric Generating Power Plants and Electric Distribution Services 
Ekcuical and Electronic Components 
Electroplating/Metal Finishing 
E!qipment Manufacture and Assembly 
Ekplosives Manufacture 
Fertilizer Manufacture 
Food and Food By-Prodwts Processing 
Gum and Wood Chemicals, Varnishes, Lacquers, and Related Oils 
Hazardous Waste Site Cleanup 
industrial and Commercial Laundries 
Ink Manufacture and Formulation 
Inorganic Chemicals Manufacturing 
iron and Steel Manufacturing and Forming 
Labormries and Hospitals 
Leather Tanning and Finishing 
Miscellaneous Chemical Formulation 
Motor Vehicle Services 
Nonferrous Metals Forming 
Nonferrous Metals Manufacturing 
organic chemicals Manufacturiflg 
Paint Manufacture and Formulation 
Pesticide Manufacturing and Formulating* 
Pharmaceutical Manufacturing 
Photographic Chemicals and Film Manufacturing 
Plastics Molding and Forming 
Plastics, Resins, and Syrithetic Fibers Manufacturing 
Porcelain Enameling 
Printing and Publishing 
Pulp and Paper Mills 
Rubber Manufacture and Processing 
Service Related Industries (other than vehicle services) 
Soap and Detergents, Cleaning Preparations, and Waxes 

Manufacture and Formulation 
Stone, Clay, Glass, Concrete, and Other Mineral Products 
Textile Mills 
Timber Products Processing 

: 
4 

: 
2 

12 
86 

117 
ND 

8; 
ND 
ND 

22 
1 

ND 
4 

27 
ND 

k 
8 
1 
5 
.5 
1 
8 

ND 
6 
5 

ND 
7 
1 

10 
6 

9 
15 

206 
4 
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Table 3-14. Summary of North Carolina Industrial Dischargers That 
Report Effluent Monitoring Results to the State (continued) 

Industrial Category Total Number of 
Facilities Reporting 

Transportation Services 
Waste Reclamation Services 
Waste Treatment and Disposal Services 
Wholesale and Retail Trade 
Wood Furniture Manufacture and Refinishing 
Miscellaneous** 
Total 

14 
ND 
ND 

2 

ii 

l This includes two industrial categories: Pesticides Manufactnring and Pesticides Formulating. 
l * This c~uc~ory includes facilities that cad not be categorized because of the absence of SIC codes for 

these facilities in the data base. 
ND= Nodata. 
Source: North Carolii Department of Natural Resomcs and Community Development (1990). 
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textile mills (206 industrial users). equipment manufacture and assembly (117), food and food 
by-products processing (89), and electroplating/metal finishing (86). 

For this study, all monitoring data associated with the 929 North Carolina industrial 

users were extracted and summari zed by industrial category. Presented in Appendix A-7, 
this summary identifies severaI industries that are not regulated at the national level through 

categorical standards and that discharge a number of toxic polhttants. For example: 

l Total metals concentrations averaged 15 mg/l for discharges from a fertilizer 
manufacturer, total copper levels for this discharge averaged 3.49 mg/l. 

l Significant concentrations of total chromium (4.4 mg/l), copper (17.0 mg/l), lead (17.7 
mg/l), and zinc (2.3 mg/l) were qorted for an ink manufacturer. 

l An average of 33.71 mg/l of phenol was reported for the 27 facilities in the 
laboratories and hospitals category. 

l Mercury concentrations ranging from 0.0007 mg/l to 18.0 mg/l were reported for wood 

furniture manufacturing and refinishing category. Copper concentrations for this 
category ranged from 0.01 mg/l to 72.64 mg/l. 

l Industrial users in the transportation services category were reported to discharge 
significant concentrations (6.42 mg/l) of total metals. 

The toxic pollutants for which monitoring is required of industrial users in North Carolina 
are primarily metals/inorganics (e.g., silver, aluminum, arsenic, cadmium, cyanide (total), 

cyanide (amenable), copper, chromium, iron, flucuide). Few facilities are required to monitor 

for toxic organic pollutants. Specifically, out of the 716 facilities for which an industrial 
category could be identified, only 95 are required to monitor for phenols; 28 are required to 

monitor for the aggregate parameter total toxic organics (‘ITO). Further, all of the ‘IT0 

monitoring is associated with those metals industries subject to ‘IT0 limitations contained in 

categorical standards (e.g., electroplating). Therefore, many of the industries where toxic 
organics would be expected to be present (e.g., industrial laundries, pharmaceutical 

manufacturers, and organic chemical manufacturers) are not required to monitor for these 

pollutants. 

3.3 DOMESTICSOURCESOFTOXICPOLLUTANTS 

Traditionally, domestic discharges to POTWs have been considered simply a source of 

suspended solids and degradable organic materials, as compared to industrial and commercial 

sources, which are often associated with toxic pollutants. For many POTWs, however, 
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domestic flows make up a large part of the total flow received (see Table 3-2). This, coupled 
with the fact that toxic pollutants have been found in domestic wastewater, indicates that 

discharges of domestic wastewater can be a significant source of toxic pollutant loadings to 

POTWs. This section examines the types and extent of toxic pollutant discharges associated 

with domestic sources. 

3.3.1 Chamcteriation of Domestic Wastewater 

To characterize wastewater from domestic sources, EPA used monitoring data 

presented in the Supplemental Manual (EPA, 1991). The manual presents data reported by 

15 municipalities located in seven EPA regions, all of which monitored sewer trunk lines 

receiving wastewaters exclusively from residences and small commercial sources. 

Table 3-15 identifies overall average inorganic pollutant levels for domestic 

contributions, while Table 3-16 shows overall average organic pollutant levels. Single point 

values for the maximum and minimum for each pollutant were provided to define the range of 

values considered. Note that these tables reflect only pollutants monitored and reported by 
the 15 municipalities; the fact that other pollutants (such as chlorine) are not reported does 

not mean they are not present in domestic wastewaters. 

Table 3-15 indicates the high levels of ammonia and phosphate normally associated 

with sanitary wastewater, as well as an elevated level of fluoride, which is commonly 

associated with the fluoridation of drinking water. A variety of metals occur, with relatively 

high levels of copper, iron, lead, and zinc, which are probably associated with corrosion of the 

water and wastewater conveyance system. Furthermore, zinc may also be introduced into 

the system by the addition of zinc orthophosphate, which is often added at the treatment 

plant to control corrosion in the distribution system. It is not pdssible to determine whether 

the other pollutants originate in source water or the extent to which they reflect domestic 

sources. 

Table 3- 16 shows measurable levels of three pesticides (BHC, 4,4-DDD, and 

endosulfan); a plasticizer (bis[2-ethylhexyllphthalate) commonly associated with plastic 

packaging and films; three coal tar components (fluoranthene, pyrene, and phenol) commonly 

associated with asphalt, tar, and other high molecular weight petroleum derivatives; and five 
chlorinated solvents (l,l-dichloroethane, l,l-dichloroethylene, tetrachloroethylene, trans- 

1 ,Zdichloroethylene, and 1,2,4-trichlorobenzene), commonly used for cleaning fabrics and 

metal surfaces. Another chlorinated solvent detected is methylene chloride. Chloroform is 
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Table 3-E Overall Average Inorganic Domestic Pollutant Levels 

Pollutant 

iirsdc 
Baium 

Chromium(T) 
Chrumium(II1) 

cyanide 

FIuoride Iron 

Lithium 

z 
Nickel 
z 

schium 
Silver 
zinc 

Source: EPA (1991). 

-=yflg? A m Minimym Maximum2 

43.111 7 114 
0.007 .ooo4 XI88 
0.115 .04 216 
0.300 -42 

:E 

:&06 
.11 

.oOl 1.2 

Et 
4ulos .007 

0:082 
4.005 -61 

.Ol .37 

0.255 24 0.989 .ooo2 3: 
0.116 COO1 2:04 
0.03 1 .03 .03 1 

0.087 0.002 .04 .OOOl .16 .054 
0.047 <.ool 1.6 

28.8 0.7 27.4 30.2 

0.004 202 :k 
0.019 .alO2 1.052 
0.212 x.01 1.28 

Table 3-16. Overall Average Organic Domestic Pollutant Levels 

hllutant 
Domestic Weighted 

Average (mg/l)l Minimum Maximum2 

BHC 
Bis(2-etbylhexyl) Phthalate 
Chloroform 
4,4-DDD 
1.1 -Dichloroethane 
l.l-Dichloroethene 
EndosllIfan 
Fluomuhene 
Meahylene Chloride 
PhCIlOlS 

Tebachloroethylene 
Tmns-1 &Dichlomethy1ene 
1,2,4-Trichlorobenzene 

0.001 .OOl .OOl 
0.006 .txlOo2 -022 

.00001 -069 %z3 

.tNIO26 .ooo4 
Oh26 ,026 .026 
0.007 .005 .008 
0.002 .002 .002 
0.001 .OOWl 0.001 
0.027 .ooooO8 .055 
0.010 .OOoO2 029 

.OCUMl C.0005 
i-E .aml .037 
0:013 .013 .013 
0.013 a02 .035 

*Averages were weighted based upun the number of observations identified in each municipality. 
%tinimum and maximum values are single point values that define the range of data used. 
Source EPA U991). 
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another chlorinated solvent present; however, it is a common by-product of drinking water 
disinfection (see Subsection 3.3.3). 

3.3.2 Potential Sources of Toxic Pollutants in Domestic Wastewater 

This subsection examines the potential sources of toxic pollutants present in domestic 

wastewater. The discussion focuses on the disposal of household hazardous wastes and on 

drinking water, which, although not regulated under the pretreatment program, may constitute 

significant sources of toxic loadings to POWS. 

3.3.2.1 Household Hazardous Waste 

Hazardous wastes are defined and regulated by EPA under the Resource Conservation 

and Recovery -Act (RCRA). However, RCRA’s implementing regulations for the 

management of hazardous wastes do not apply to hazardous wastes derived from 
households. It has been shown, nevertheless, that even the small quantities of hazardous 

waste discarded or discharged from households can collectively be of sufficient toxicity and 
volume in municipal landfills and sewers to pose serious hazards to human health and the 

environment (EPA, 1987b). Further, since household hazardous wastes may exhibit the 

properties of regulated hazardous wastes, including toxicity, corrosivity, reactivity, or 
ignitabiity, their discharge to POIWs can be a source of toxic pollutants. 

The total quantity of household hazardous wastes discharged to POTWs is not known. 

However, the specific types of toxic pollutants that are present in household hazardous 

wastes and discharged to POTWs can be estimated based on an evaluation of the general 

types of household products that may be disposed of via toilets and household drains. Table 

3-17 lists products normally considered household wastes when discarded and the toxic 

pollutants associated with these products. As indicated, a variety of common household 

commodities contain toxic pollutants, including acids, bases, metals, and complex organic 

compounds, including aliphatic and aromatic hydrocarbons, and chlorinated organic solvents. 

The actual impacts on POTWs of the toxic pollutants associated with household 

hazardous wastes is expected to be highly variable and dependent on a number of factors, 

including proximity of households to the POTW treatment plant, type of treatment technology 

in use, and the extent of local regulation and oversight of domestic discharges of hazardous 
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Table 3-17. Hazardous Constituents of Common Household Commodities 

Item Examples of Potentially 
Hazardous Ingredients 

HOUSEHOLD CLEANERS 

Toilet bowl cleaner Trichloro-S-trirmzinttrionc 
Sodium acid sulfate or ox&ate or hyQochloric acid 
ch- phenols 

sodium llypochlorite 
Sodium hydroxide 
Trichlor&emzne 
Potassium hydroxide 
Hydrochkwic acid 
Tricticuoethane 

Laundry map, bleach, dish-washing dctagent, 
bathma-cw, upholstay cleanas, floor 
CIulners. otbes gamd plupse cleanas 

Surfactants (LAS and other) 
Etboxylated alcohol 
Methykne chloride 
Tetrschloroethylene 
Sodium hypochlorite 
TccraChl- 
Xylenols 
Sodium hypochlorite 
Phenols 

Ammonia 
Diethylene glycol 

r Polish (e.g., fumituce. wood, metal, vinyl) l,l,l-Trichlorwthane 
Petroleum distillates 
Mineral spirits 
Petroleum distillates 
Oxalic acid 
Denatured ethanol or iiwppanol 
Phoqkicacid 

Floor finish Diethylene glycol 
Petroleum solvents 
Ammonia 

Alkyl Rhenoxy polyethoxy ethanol 
lsolnmne 
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Table 3-17. Hazardous Constituents of Common Household Commodities 
(continued) 

Item likamplcs of Potentially 
Hazardous Indents 

HOUSEHOLD CLEANERS (contin~) 

Other household (e.g., oven cleaner) Sodium cw potash hydroxide 

AUTOMOTIVE MAINTENANCE 

Oil and transmission fluid (e.g., grease, hydraulic Petroleum distillates (petroleum h-s) 
fluid motor oil, all purpose oil) 

Engine treatment (e.g., transmission and motor oil 
additives, fuel additives. carburetor cleaner) 

Petroleum distillates 
Mineral spirits 
l,l,Z-Trichlorot%hylene 
Methylene chloride 
XyluK!a 
Tduene 

Antifreeze/coolant yY~weolBw 

Auto wax 

Other auto (e.g., grease, solvents, rust solvents, 
refrigerants) 

Petroleum distillates 

Toluene 
Chlorinated aliphatic hym 
Fkltasiunl dichromate 

HOUSEHOLD MAINTENANCE 

Paint (e.g., latex, oil base, art and model paints) Toluene 
X ylene 
Methylene chloride 
Halogenated aromatic hydrocarbons 
Mineral spirits 

Paint thinner and shipper (remover) Toloene 
Chlorinated aliphatic hydrocarbons 
Esters 
Alcohols 
Chlorinated aromatic hydrocarbons 
Ketones 
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Table 3-17. Hazardous Constituents of Common Household Commodities 
(continued) 

Item Examples of Potedally 
Hazardous Iqqedients 

HOUSEHOLD MAlNTEN ANCE (wntinued) 

Staidvaanish/stalant pentachlorophamls 
Methylene chloride 
Mineral spirits 
PetNblCUm 
Methyl.aad ethyl alcohol 

Glue (e.g.. mod& epoxy. g-d pwme) Tduent 
Methyl ethyl ketone 
ACCtOW 
Hexant 
Methylene chloride 
Asbestos fiber (asbestos cement) 

other maill- (e.g.. asput tzw=q!L m Meahylene chloride 
paper) ToluUre 

Trichloroetl~ylcnc 

Asbe.stos 

PESTICIDE AND YARD MAINTENANCE 

Pesticides Aromatic petroleum hydmcarbons 
Petroleum distillates 
Naphthalene 
Xylenc 

Herbicides Chlarkted phenoxys 
Dipyridyl 
Nitrophenols 
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Table 3-17. Hazardous Constituents of Common kIousehold Commodities 
(continkd) 

Item Examples of Potentially 
Ijazardous Ingredients 

?ESTICIDE AND YARD MAINTEN ANCE (continued) 

Pet main- (e.g., flea and tick treatment c-1 
powders and liquids, flea and tick collars) Dichlaopbene 

chlordane 
Other chlorinated hydmcarbons 

3AlTERIES AND ELECI’RXCAL 

Auto and flashlight hat&es, solder, etc. Mercuric oxide 
Sulfuric acid 

?RESCRlPTlON DRUGS Diverse ingredients 

SELECTED COShIETICS 

Nail plish remover, hair spray, makeup remover, 
dyes, etc. 

Ammatic hydrocarbon solvents 
ACf%OM 
Ethyl and butyl acetate 
Toluene 
Alcohols 
Dibutyl phthalate 

Pool chemicals, (acid, chlorine) hobby-related 
8ctivities, etc. 

Salium,dichloro-s-trianzine-trione 

Source: EPA (1987b). 
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wastes.16 Several local authorities have instituted programs to discourage the improper 
disposal of household hazardous wastes, including disposal to POTWs. Many communities 

have instituted separate collection programs for household hazardous waste. These 
programs, coupled with public education awareness programs, have the potential to reduce 

significantly the quantity of household hazardous waste disposed to POTWs and to municipal 

landfills. Under these programs, a central collection point may be established for used oil, 

automobile batteries, and other wastes. 

Table 3-18 shows the total number of household hazardous waste collection programs 

by State in 1989. As indicated, 35 States have instituted over 600 household hazardous 

waste prugrams. The following examples ate from several local programs: 

l The Massachusetts Water Resources Authority has initiated a public education 
program to reduce the disposal of household hazardous wastes into sewer systems 
(Spencer, 1990). 

l The town of Lexington, Massachusetts, has been holding l-day collection programs 
since 1981. Participation has increased every year since 1986. ln 1989, a record 35 
%-gallon drums of waste were collected. 

l The State of Minnesota holds annual l-day collections and maintains five permanent 
collection facilities. Minnesota also operates a household hazardous waste hotline. 

l The Seattle-Ring County area recently established an innovative mobile collection 
unit, which travels to a different neighborhood in the metropolitan area every 2 
weeks. 

3.3.2.2 Drinking Water 

Another potential source of toxic pollutants in domestic wastewater is the community 

drinking-water supply. It is estimated that domestic and public water use across the country 

ranges from 100 to 150 gallons per capita per day, with a national average of 120 gallons per 

capita per day (Maddaus, 1987). Frequently, all of this water is discharged as wastewater, 

less what is used for such purposes as lawn sprinkling and car washing. It is estimated that 

the volume of wastewater from domestic and public sources ranges from 50 to 100 gallons per 

capita per day (Hammer, 1975). Therefore, although drinking water might contain toxic 

pollutants at levels below human health criteria, it still may represent a significant source of 

toxic pollutant loadings to POTWs. This is a particular concern where the effluent limits in a 

16. It should be noted that the regulation of the disposal of hazardous household wastes is 
outside the scope of the National Pretreatment Prugram. 
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Table 3-18. Number of Household Hazardous Waste Collection 
Programs in 1989 

State 
Number of Household Hazardous 

Waste Collection Programs 

Alabama 1 

Alaska 10 
Arizona 2 

California 107 

c&rado 3 

Connecticut 34 

FlOrida 61 

Hawaii 9 

IdahO 2 

IlliItOiS 1 

Indiana 4 

Iowa 11 

Louisiana 2 

Maine 2 

Maryland 5 

Massachusetts 91 

Michigan 25 

Minnesota 55 

Missouri 1 

Nebraska 3 
New Hampshire 19 

New Jersey 31 

New Mexico 3 

New York 56 
North Carolina 4 

Ohio 1 

Oregon 3 

Pennsylvania 5 

Rhode Island 5 
Texas 2 

Vermont 5 

Virginia 9 

Washington 41 

Wisconsin 14 

Wyoming 
Total 

Source: EPA (1990b). 

1, 
628 
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POTW’s NPDES permit are based on water quality criteria or sludge criteria that may well be 
more restrictive than the human health criteria on which the drinking water standards are 

based. Such would be the case when water quality or sludge criteria are based on protection 

of other species (e.g., ingestion by fish of pollutants that bioaccumulate). 

The Safe Drinking Water Act (SDWA) Amendments of 1986 require EPA to establish 

regulations to protect human health from contaminants in drinking water. Under the SDWA, 

EPA must establish maximum contaminant levels (MCLs) and maximum contaminant level 

goals (MCLGs) for 83 specified contaminants considered to be of significant risk to human 

health. MCLs are established as close as possible to MCLGs after consideration of 

available water treatment technologies and cost. 

In addition, the SDWA mandates that MCLs and MCLGs be established for 25 

additional contaminants every 3 years. To date, 32 contaminants have been regulated (see 

Table 3-19). MCLs or appropriate treatment technologies for the other contaminants are 

being developed. 

Although tox.ic pollutants found in source waters will be treated as mandated by the 
SDWA Amendments, the collective loadings of .these pollutants in drinking water may be 

significant for the POTWs that ultimately receive this water. Furthermore, under certain 

circumstances, treated drinking water may contain pollutants that are not regulated under the 

SWDA and thus not removed. When discharged, these pollutants may result in increased 

loadings of toxics to POTWs. 

For example, treated waters that meet existing standards at the point of entry into the 

distribution system may be corrosive and cause leaching of toxic pollutants, such as lead, 

copper, and zinc, into the water during transmission and distribution. (Ironically, zinc 

orthophosphate, a popular lead corrosion inhibitor that is added to drinking water systems, 

has the potential to raise zinc levels in POTW influents.) If the drinking water purveyor 

reduces the corrosivity of the water supply, the improvement in effluent and sludge quality 

may be dramatic. In New Jersey, for example, the Cumberland County Utilities Authority 

achieved a copper reduction in sludge from 7,000 mg/kg to 1,200 mg/kg as a result of 

corrosivity reduction in the water supply (New Jersey DEP, 1990). 

3.3.3 Evaluation of Domestic Loadings of Toxic Pollutants 

This subsection demonstrates the potential significance of toxic pollutant loadings to 

POTWs that are due to domestic discharges. To estimate the potential impact of domestic 
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Table 3-19. Contaminants Required to be Regulated Under the 
1986 SDWA Amendments and Existing MCLs* 

contaminant MCL 

Volatik Organic Chemicals 
0.005 mg/l 

Carbon Tetrachloride 0.005 mgll 
Chlurobcnwne 0, 

DicNcn-obelu!ule l * 

Ethy1bcnze.w l * 

1 &Dichlwethane 0.005 mg/l 
1 ,l -Dichloroethylene 0.007 mg/l 
G-1 &Dichloroethylene ** 
Trans- 1 &Dichloroethylene +* 
Methykne Chloride .* 

Tetrachloroeth ylene +* 

Trichlee ** 

l,l.l-Trichloroethane 0.20 mg/l 
Trichlomcthylene 0.005 mg/l 
Vinyl chloride 0.002 mg/l 

Microbiology and Turbidity 
Giardia lamblio Treatment to 

49.9% mnoval 
Legiorvllo Treatment to 

49.9% removal 
Total Colifocms cl/l00 ml 
Turbidity 1 ntu*** (up 

to 5 ntu) 

ViStlseS Treatment to 
49.9% removal 

contaminant MCL 

Inorganics 
Aluminum l * 

Antimony ** 

Arsenic .OS mg/l 
ASbCSlOS ** 

Earium 1.0 mg/l 
Beryllium am 

Cadmium 0.010 mg/l 
Chromium 0.05 

** 

W& *+ 

Fluoride 1.4-2.4 mg/l + 
(ambient temp.) 
.05 mg/l 

Mercury 0.002 mg/l 
*I) Molybdenum 

Nickel ** 

Nitrate (as N) 10 mg/l 
SCltiUm 0.01 mg/l 
Silver 0.05 mg/l 
Sodium (no MLC monitoring, l * 

reporting OolY) 
l * Sulfate 

Thallium l * 

l * VanadilUIl 
zinc +* 

* Some MCLs were in the proess of being revised as the analysis was being performed. 
** Not yet promulgated 
*** ntu = nephelometric turbidity unit 

Source: Pontius (1990) 
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Table 3-19. Contaminants Required to be Regulated Under the 
1986 SDWA Amendments and Existing MCLs* (continued) 

c 
ContamiMnt MCL 

OrlFpnics 
2.4-D 0.1 mg/l 

Adipues *a 

AIachlor ** 

Aldicarb l * 

Aldicarb sulfonc *lb 

Aldimrb Sulfoxi& l * 

Aaazim +* 

Caabofman *+ 
l & 

.* 

Dibro- (DBCP) *+ 
Dibmmanethanc . . 

1,2-Dicblomppanc l * 

Dined *+ 

Diquat .+ 

Endotlmll ** 

Endrin O.WO2 mg/l 
EpicNoroh ydrin *a 

Ethykne Dibromide (EDB) ** 

Wpbmtc l . 

Hcptachlor ** 

Heptachlcrepo~ *lb 

Hexachlorocyclopentadiene l * 

Lindane O.CKKM mg/l 
Methoxychlor 0.1 mg/l 
Pentachlorophenol l * 

Phthalaw *+ 

PiCNOlWll +* 

PolycNorinated 
EW=W (PcBs) *+ 

Cattatninant MCL 

Organ& coatinoed 
Polynuckar Aromatic 

Hydrcmhms (PAlIs) l * 

simazhrc l * 

SW= l * 

2,3,7,8-Tetrachlorodi- 
*+ -oxin (dioxin) 

Trihalomtthants 0.10 mg/l 

Toxapharc 0.005 m8/l 
2&5-TP (Silvex) 0.01 mg/l 
1 ,I&TricNoroethane ** 

VYW ++ 

Xylene ++ 

Radionuclldes 
Beta Fmicle and Photo 

Radbclivity 4mfem(annualdosc 
quivalent) 

Gross Alpha Partick 
activity 15 paA 

Radium-226 and -228 5pCiJl 
** 

Uranium ** 

+ 

l * 
Some MCLs were in the pmccss of being revised as the analysis was being performed. 
Not yet promulgated 

**+ ntu = nephelometric turbidity unit 
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loadings of toxic pollutants, EPA postulated the existence of a POTW receiving only 

domestic wastewater. This situation is based on a conservative assumption, since in most 

cases even those industrial discharges treated to remove toxics will have higher toxic 

pollutant concentrations than domestic sewage. Thus, if a POTW receiving only domestic 
wastewater is affected by the concentration of toxics in domestic sewage, a POTW receiving 

mixed industrial and domestic waste would be affected at least as much. 

The hypothetical POW is assumed to receive domestic sewage with the toxic pollutant 

concentrations listed in Tables 3-15 and 3-16 (i.e., trunk line monitoring data from 15 

municipalities). The assumed effluent limits in hypothetical POTWs National Pollutant 

Discharge Elimination System (NPDES) permit were based on compliance with EPA water 

quality criteria. The standards applied were chronic criteria for the protection of aquatic life, 
with the exception of arsenic, for which human health protection criteria (assuming water and 

fish consumption) were used. Two sets of NPDES effluent limits were used: one that 

assumes no dilution of the POW effluent is allowed in the receiving water, and another that 

assumes that up to 50-percent dilution of the effluent is allowed. 

Given the influent concentrations in Tables 3-15 and 3-16 and the two sets of NPDES 
effluent limits, EPA calculated the necessary POTW removal efficiencies for each pollutant 

(see Table 3-20). In those cases where effluent limits were greater than domestic (or 

assumed influent) concentrations, POTW removal efficiencies are immaterial, and the 

necessary removal efficiency is listed as N/A. 

As Table 3-20 indicates, water quality criteria can be met for the five organic 
compounds, nickel, chromium, and selenium under both effluent limit scenarios. For zinc, 48- 

percent removal would be necessary for a POTW to comply with water quality criteria; 

domestic concentrations are less than the effluent limits for zinc, assuming 50-percent 

dilution was available. For the rest of the metals except zinc, significant and likely 

unachievable removal efficiencies would be required for the hypothetical POTW to meet water 

quality criteria, even with 50-percent dilution of the effluent. Because POTW removal 
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Table 3-20. Estimates of POTW Removal Efficiencies Needed to Remove Toxic Pollutants Discharged at Typical 
Domestic Concentrations 

Pollutant 

Chronic Water 
Quality Criteria 

WQW 
(me/l) 

Arsenic**** 
Cadmium 
Chromium(II1) 

Copper 

Mercury 
Nickel 
Selenium 
Silver 
Zinc 
Cyanide 
Chloroform 
Mcthylene Chloride 
Endosulfan 
Phenols 
Tetrachloroethene 

o.Ooo22 
0.0011 
0.21 
0.012 
0.0032 
o.oooo12 
0.16 
0.036 
0.00012 
0.11 
0.0052 
1.24 
1.24 
0.056 
2.56 
0.84 

Domestic lnfluent 
Concentration** 

(me/l) 
0.007 
0.008 
0.006 
0.109 
0.116 
0.062 
0.047 
0.004 
0.019 
0.212 
0.082 
0.009 
0.027 
0.002 
0.01 
0.014 

Rquircd Removal Allowable Effluent Required Removal 
Allowable Effluent Efftciency To Concentration EffKiency To Achieve 

Concentration Achieve WQC Assuming 50 Percent WQC Assuming 50 
Assuming 0% Assuming 0% Dilution*** Percent Dilution*** 

Dilution (mg/l) Dilution (96) (m8ll) (%I 
o.OOooo22 99.97 0.0000044 99.94 
0.0011 86.25 0.0022 72.50 
0.21 WA 0.42 N/A 
0.012 88.99 0.024 77.98 
0.0032 97.24 0.0064 94.48 
o.ofmQ12 99.40 O.oooO24 98.80 
0.16 N/A 0.32 N/A 

O.Q36 N/A 0.072 N/A 
0.00012 99.37 0.0024 98.74 
0.11 48.11 0.22 N/A 
0.0052 93.66 0.0104 87.32 
1.24 N/A 2.48 WA 
1.24 N/A 2.48 N/A 
0.056 N/A 0.112 N/A 
2.56 N/A 5.12 N/A 
0.84 N/A 1.68 N/A 

N/A - Not applicable. 
* EPA Water Quality Criteria (EPA, 1986a). 
+* Domestic concenuations taken from the EPA “Suppkmental Manual” (EPA, 199Od). 

*** Assumes 50 percent dilution of PQTW eflluent in receiving water is allowed. 

****. WQC represents human health protection criteria (water and fish consumption). 
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efficiencies are highly variable (see Chapter 4), the presence of toxics, particularly metals, in 
domestic wastewaters could be significant.17 

In order to evaluate the proportion of total allowable toxic pollutant loadings to POTWs 

that could be attributed to domestic sources, EPA evaluated local limits submissions for 25 

POTWs in EPA Region VI. As shown in Table 3-21, domestic loadings of several pollutants 

accounted for more than 50 percent of allowable loadings at certain POTWs. Some of these 
POTWs experienced loadings of certain pollutants (copper, silver, cyanide, phenols, and zinc) 

at more than 75 percent of total allowable loadings. 

3.4 OTHRR SOURCES OF TOXIC POLLUTANTS 

Toxic pollutants may also be discharged to POTWs from sources other than industrial, 

commercial, or domestic discharges. This section discusses the potential types and 

quantities of toxic pollutants associated with these sources, including storm water, collection 
system infiltration/inflow, and RCRA and Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) sources. 

3.4.1 Storm-Water Sources 

POTW collection systems are classified either as combined or separate, based on 

whether they receive storm water. In separate systems, two distinct collection systems are 

provided, one for wastewater (both industrial/commercial and domestic), which discharges to 

the POTW, and the other exclusively for storm water, which is discharged directly to 

receiving waters. Although more costly to construct, separate POTW collection systems 

minimize hydraulic loads to treatment facilities and avoid mixing storm water with domestic 
and industrial wastewater. Control authorities in areas with separate systems usually have 
ordinance requirements that prohibit the discharge of storm water to the sanitary system. 

Some storm water will, however, find its way to the sanitary system through illegal 

discharges (such as downspout connections and sump pump .discharges). The extent of 

17. It should be noted that the necessary removal efficiencies for the toxic metals may be 
understated because the domestic sewage average concentrations most likely represent 
total metals concentrations, and the EPA water quality criteria represent only the acid- 
soluble portion of the metal. 
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Table 3-21. Summary of Local Limit Submissions 
for 25 FOTWs in Region VI 

Number of POTWs Numhr of POTWs 
Where Domestic Where Domestic 

Number of POTWs Load Accounted for Load Accounted for 
Developing Local SO% of the >75% of the 

~Pollutant Limits Allowable Load Allowable Load 

AlSClliC 25 0 0 

cadmium 25 1 0 

chromium 25 2 0 

25 2 1 

Lead 25 2 0 

25 1 0 

Nickel 25 3 0 

Selenium 15 0 0 

silver 25 4 2 

ZillC 25 14 6 

Cyanide 23 1 1 

Chromium (hex) 2 0 0 

chromium (tri) 1 0 0 

Phenols 20 1 1 

1,4-Dichlorobcnzene 2 0 0 

Trichloroethylene 2 0 0 

Bis(2-ethylhexyl) 2 0 0 
phthalate 

Tetrachloroethylene 1 0 0 

Thallium 1 0 0 

Beryllium 4 0 0 

NH3 5 0 0 

Tim 1 0 0 

Source: EPA (1990a) 
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these contributions will depend on the surveillance, monitoring, and enforcement actions of 

the control authority.18 

Combined collection systems use a single conveyance system to transport wastewater 

and storm water. To avoid hydraulic overloading of the treatment facility, or the collection 

system itself, combined systems are usually equipped with regulators. These regulators, 

dispersed throughout the collection system, release water from the collection system when a 

predetermined flow rate in that part of the system is exceeded. Discharges from regulators, 

commonly referred to as combined sewer overflows (CSOs), are usually directed to a 

receiving stream. 

The loadings of toxic pollutants from storm-water runoff to a combined collection system 

and its receiving POTW may be significant. This would be particularly true if storm-water 

runoff representing the “first flush” is not discharged through a combined sewer overflow but 

instead is received at the. POTW treatment plant.19 

3.4.1.1 Combined Sewer System Estimate 

EPA OWEP estimates that there are about 1,200 combined sewer systems in the 

United States.*O It is estimated that at least 240 control authorities implementing approved 

pretreatment programs maintain combined sewer collection systems that collect storm-water 

runoff from areas within their service areas (EPA, 199Oc; NEWPCA, 1989). As shown in 

Table 3-22, the total number of control authorities with CSOs is relatively small compared to 

the total number of control authorities. nationwide. 

18. 

19. 

20. 

In November 1990, EPA promulgated regulations to control storm-water discharges from 
industrial activities and separate storm sewer systems serving municipalities with 
populations of 100,000 or more (55 FR 47989; Nov. 16, 1990). These regulations 
establish NPDES permit application requirements that require in part a description of a 
proposed management pro&m to reduce, to the maximum extent practicable, pollutants 
from storm-water discharges to municipal systems. 

In September 1989, EPA issued a CSO Control Strategy (54 FR 37370; September 8, 
1989). The objective of the CSO Strategy is to ensure regulation of CSO discharges to 
receiving waters. Part of this strategy encourages the use of the POTW pretreatment 
program as an additional contrql measure to reduce the amounts of pollutants present in 
combined sewers during storm events. 

National CSO Control Strategy memorandum, August 10,1989. 
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Table 3-22. Pretreatment Programs With Combined Sewer Overflows (CSOs)* 

EPA 
Region 

I 

II 

III 

IV 

V 

VI 

Number of Contml 
Numberof Control Authorities 

State Authorities With CSOs 

38 15 

NH 12 
ME :: 

3 
ii 3 

NA NA 
VT NA NA 

NJ 22 9 
NY 56 28 
PR 1 0 

DE 5 1 
DC 1 
MD 15 : 
PA 
VA ii 

16 
3 

WV 7 7 

& 39 0 
5 

E 77 z 8 

NC 121 : 
SC 58 0 
AL NA NA 
MS NA NA 

IL 45 16 
IN 45 39 
MI 110 29 
MN 6 1 
OH 97 34 
WI 23 1 

AR 28 IA 12 A 
NM 4 ND 
OK 
lx 

ki! 0 
0 

VII 2 20 ND 
15 ND 

MO 43 ND 
NE NA NA 
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Table 3-22. Pretreatment Programs With Combined Sewer Overflows (CSOs)+ 
(continued) 

EPA 
Region 

Ix 

X 

Number of Control 
Number of Control Authorities 

State Authorities With CSOs 

co 27 1 
MT 6 ND 
ND 3 0 
SD 2 ND 
UT 13 
WY 3 0” 

AZ 15 0 
CA 100 1 
HI 0 
NV : 0 

2 0 
ii 13 ND 

WA 3 i.E 

Total 1,434 240 

NA = Not applicable; State-implemented pretreatment program. 

ND = No data available. 

*Liniited data are available; estimates based on information submitted to EPA in response to 
the National CSO Control Strategy. 

Source: EPA (199Oc) and NEWPCA (1989). 
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3.4.1.2 Characterization of Storm Water 

Storm-water runoff collected by combined sewer systems may contain toxic pollutants 
that may ultimately be discharged into POTWs. Toxic pollutants in storm-water runoff come 

primady from urban roadways and parking lots, runoff from industrial facilities, agricultural 

runoff of pesticides, and air pollutants washed to the ground by precipitation. 

The most complete study to determine types of pollutants found in storm-water runoff 

was conducted by EPA during the Nationwide Urban Runoff Program (NURR). In 1978, EPA 

initiated NURP to determine the nature, cause, and severity of urban runoff problems and to 

identify opportunities for controlling these problems. Tbe program, conducted by Woodward 
and Clyde, provided information and methodologies for water quality planning efforts. It 

consisted of 28 separate,projects sampling and analyzing storm water runoff in specific types 
of watersheds. Data from the NURR study provide insight on what can be considered 

background levels of pollutants in storm-water runoff f&m residential, commercial, and light 
industrial land use areas. NURR data were used as the basis of proposed storm-water 
regulations published by EPA on November 16,199O (55 HZ 47990). 

To assess the pollutant loadrngs of storm-water discharges exclusively, NURP avoided 

any sites where combined sewers existed. No national studies have been conducted to 

measure how much storm water is actually discharged into combined sewers, so pollutant 

loadings from storm water that reach POTWs cannot be estimated on a national level. It can 
be assumed, however, that the types of toxic pollutants identified in storm-water runoff in the 

NURP study would be present in combined sewer flows and, thus, discharged to POTWs. 

Table 3-23 summarizes the results of the NURP priority pollutant sampling program. 

Seventy-six priority pollutants, comprising 15 inorganic and 61 organic compounds, were 

detected in the runoff samples. Toxic metals were, by far, the most prevalent priority 

pollutants found in urban runoff. All 15 priority pollutant inorganics (12 metals plus cyanide, 

fluorine, and selenium) were detected. All but mercury, silver, thallium, and fluorine were 

detected in at least 10 percent of the samples. Copper, lead, and zinc were the most 

prevalent, being detected in over 90 percent of the samples. Other inorganics frequently 

detected included arsenic, chromium, cadmium, nickel, and cyanide. 

Organic pollutants were generally detected less often in urban runoff samples and were 

generally found at lower concentrations than inorganic pollutants. Sixty-one (of 106 organic 

priority pollutants) were detected in at least one urban runoff sample. The plasticizer bis(2- 
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Table 3-23. Frequency of Detection of Priority Pollutants in Urban Runoff 
During the Nationwide Urban Runoff Program 

Constituent 

Lead 
ZillC 

CoPper 
chromium 
Arsenic 
cadmium 
1 Nickel 
‘Cyanide 
~Phthalate, Bis (2-cthylhexyl) 
’ Alpha-Hexachlorocyclohexane 
Alpha-Endosulfan 
Phenol, Pentachloro 
Chlcdane 
Fluoranthene 
Gamma-Hexachlorocyclohexane 
Pyrene 
Phenol 
Antimony 
Phenanthrene 
Beryllium 
Methane, Dichloro 
~ Selenium 
Phenol, 4-Nitro 
Chrysene 
Mercury 
, Methane, Trichloro 
Naphthalene 
p-Chloro-m-Cresol 
Silver 
Anthracene 
Aldrin 
Die&n 
Heptachlor 
ThaUium 
1 ,l ,1 -Trichloroethane 
Trichloroethylene 
Ethyl Benzene 
Phthalate, Diethyl 
Phthlate, Di-N-Butyl 
Pbthlate, Di-N-Octyl 

Frequency of Detection 
(percentage of samples) 

z 
91 
58 
52 
48 
43 
23 
22 
20 
19 
19 
17 
16 
15 
15 
14 
13 
12 
12 
11 
11 
10 
10 
9 
9 
9 
8 
7 
7 
6 
6 
6 

ii 
6 
6 
6 
6 
,6 
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Table 3-23. Frequency of Detection of Priority Pollutants in Urban Runoff 
During the Nationwide Urban Runoff Program (continued) 

Constituent 

Benzo (a) Pyrene 
Beta-Hexachlorocyclohexane 
Mew, Trichlorofluoro 
Ethylene, Tetrachloro 
Benzene 
Benzene, Chloro 
Benzo (b) Fluoranthene 
Ethene, 1,2-Trans-Dichloro 
Benzo(a)anthracene 
Isophorone 
Methane, Tetrachloro 
Ethane, 1,1-Dichloro 
Toluene 
Benzo(k)fluoranthene 
Heptachlor Epoxide 
Ethane, 1,1,2-Trichloro 
Ethane, 1,1,2,2-Tetrachlom 
Ethene, 1,l Dichlorc 
Pmpene, 1.3~Dichloro 
DDT 
PCB- 1260 
Methane, Cblorodibromo 
Methane, Dichlorobrotrw 
Methane, Tribromo 
Ethane, 1,2-Dicb.loro 
ProPane, 1,2Dichloro 
Phenol, 2-Chbro 
Phenol, 2-Nitro 
m-Cresol, pChIoro 
Phthalate, Dimethyl 
Benzo (g,h,i) Perylene 
Dibenzo (a,h) Anthracene 
Fluorene 
Ideno( 1,2,3-c,d)Pyrene 
1 

Frequency of Detection 
(percentage of samples) 

6 
5 
5 
5 
5 

; 
4 
4 
3 
3 
3 

z 
2 
2 
2 
2 
2 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 * 
1 

Source: EPA (1983). 
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ethylhexyl) phthalate, found in 22 percent of the urban runoff samples, was detected most 

frequently, followed by the pesticide alpha-hexachlorocyclohexane (alpha-BHC), detected in 

20 percent of the samples. 

In summary, toxic pollutants reach POTWs via storm-water runoff collected by 

combined sewers, although the quantities of toxic pollutants cannot be estimated with 

currently available data. The most common storm-water runoff pollutants found in the NURP 

study were toxic metals, such as lead, zinc, copper, chromium, arsenic, cadmium nickel, and 

cyanide. 

3.42 Infilttrrtionlmflow Sources 

Infiltration and inflow may also contribute a diverse load of toxics to POTWs. 
Infiltration is the passage of ground water into a collection system through breaks and leaks 

in the system. Inflow, the uncontrolled entrance of water into the system from surface 

sources, typically occurs when surface water passes over unsealed manhole access points. 

Pollutant loadings resulting from inflow reflect the characteristics of the storm water 

entering the system (see Subsection 3.4.1). Pollutant loadings resulting from infiltration 
reflect any contamination of the ground water in the area where the infiltration is occurring. In 

areas where the ground water is uncontaminated, the problem will simply be one of additional 

hydraulic load. In the vicinity of hazardous waste sites or other ground-water contamination, 

infiltration may also constitute a source of toxic pollutants. Because infiltration is difficult to 

detect and is rarely analyzed for the presence of pollutants, the extent of infiltration as a 

source of toxics is generally unknown. However, there have been some instances in which 
the infiltration of toxics has been found to be a significant source of toxic pollutants. These 

instances are discussed below. 

The Niagara Falls, New York, area provides an example of how ground water 

contaminated by hazardous waste can affect the sanitary sewer system through inflow and 

infiltration. Disposal of hazardous wastes in the Love Canal area has caused extensive 

contamination of ground water in the area, which is served by a separate sanitary and storm- 

water collection system. As a result, there is continuous infiltration of pollutants into the 

sanitary sewer system. In addition, sufficient contamination occurs in the storm water so 

that a portion of the dry weather flow in the storm-water sewer system is required to be sent 

to the POTW for treatment. 
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Another example of toxics entering a collection system through infiltration can be found 
in Largo and Hollywood, Florida (Hazen and Sawyer, 1990). Diazinon, apparently from 
agricultural use, has been detected consistently throughout the collection systems. There are 
no known point source discharges, but it is possible for inflow to occur through unsealed 

manholes or other such methods. Although the measured concentrations are low (-1 part per 
billion [ppb]), the LD50 for Cerodaphnia duba is 0.35 ppb. As a result, both cities are 

currently unable to comply with their effluent bioassay limitations. Both cities are conducting 

tests to verify that contaminated ground water is the cause of the contamination, as well as 

exploring several treatment options. 

‘Ihe City of Blackwell, Oklahoma, also has found that infiltration of ground water iuto the 

sewer system causes POTW effluent toxicity (City of Blackwell, 1990). Specifically, 
monitoring by the City of Blackwell showed that cadmium and zinc were entering a specific 

section of the sewer collection system via ground water. Remediation of the sewer collection 
system to stop infiltration has reduced toxicity of the POTW effluent. 

3.4.3 Wuste Haulers 

A common method for the disposal of liquid wastes from domestic, commercial, or 
industrial sources not connected to a POTW collection system is to have them hauled to a 

POTW. The types of wastes that can be hauled to POTWs range from septic tank pumpings 
to industrial process wastewater. The control over the discharge of hauled wastes varies 

among POTWs.21 

The only data available that estimate the prevalence of the discharge of hauled wastes 
are contained in PASS. According to PASS, 47 percent of the POTWs accept hauled septage 

(material removed from residential septic tanks during periodic maintenance), 3.4 percent 

accept hauled landfill leachate, less than 1 percent accept hauled RCRA/CERCLA site 

wastes/leachate, and 1.5 percent accept hauled hazardous waste.22 

21. Recent revisions to the General Pretreatment Regulations (55 FR 30082; July 24, 1990) 
require increased control over waste haulers. Specifically, the regulations forbid the 
discharge of trucked or hauled wastes to sanitary sewers except at points designated by 
the Control Authority (40 CFR 403.5[b][8]). 

22. The percentages from PASS are based on the results of audits of 530 POTW 
pretreatment programs. 
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Limited data are available at the national level that characterize the types and 
quantities of toxic pollutants contained in hauled wastes. However, EPA recently collected 

data from several POTWs and provided the results in the report entitled, Supplemental 
Manual on the Development and hplementation of Local Discharge Limitations Under the 

Pretreatment Pwgram: DomesticiCommercial Loadings Removal Eflciency Estimation 
(EPA, 1991). Overall average pollutant levels in septage hauler loads, obtained from nine 

municipalities in seven Regions, arc presented in Table 3-24. 

Table 324. Summary of Pollutants Detected in Septage Hauler Wastes 

Pollutant 

Acetone 
Benzene 
Ethyl Benzene 
Isopropyl Alcohol 
Methyl Alcohol 
Arsenic 
Barium 
Cadmium 
Chromium (T) 
Cobalt 
copper 
Cyanide 
Iron 

Septage 
Average (mg/l) 

10.588 
0.062 
0.067 

14.055 
15.84 
0.141 
5.758 
0.097 
0.490 
0..406 
4.835 
0.469 

3927 

Septage 
Pollutant Average (mg/l) 

Methyl Ethyl Ketone 3.650 
Methylene Chloride 0.101 
Toluene 0.170 
Xylene 0.05 1 

Lead 1.210 
Manganese 6.088 
Mercury 0.005 
Nickel 0.526 
Silver 0.099 
Tim 0.076 
ZiPC 9.97 1 

1 . Source: EPA (1991). 

Metals identified at the highest average levels were iron (39.287 mg/l), zinc 

(9.971 mg/l), manganese (6.088 mg/l), barium (5.758 mg/l), and copper (4.835 mg/l). As 
indicated, organics identified at the highest average levels are methyl alcohol (15.84 mg/l), 

isopropyl alcohol (14.055 mg/l), and acetone (10.588 mg/l). Pollutant concentrations in 

septage (Table 3-24) are higher than their corresponding concentrations in 

residential/commercial wastewater (Tables 3-15 and 3-16) because septic systems 

accumulate, and therefore concentrate, wastes before the wastes are hauled to a POTW. 

POlWs whose influents comprise a relatively large proportion of hauled septage may find 
that these wastes contribute significant loadings of certain pollutants. 
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It should be noted that POTWs that accept hazardous wastes by truck, rail, or 
dedicated pipe are considered to be hazardous waste treatment, storage, and disposal 

facilities (TSDFs) and are subject to regulation under RCRA. Under RCRA, mixtures of 

domestic sewage and other wastes, including those considered hazardous, that commingle in 

the POTW’s collection system prior to reaching the property boundary of the FOTW are 
excluded fbn RCRA regulation. Hazardous wastes delivered directly to the POTW by truck, 
rail, or dedicated pipeline do not fall within the exclusion and may only be accepted by 

FVlWs that comply with the applicable RCRA requirements for TSDFs. 

Hazardous wastes delivered to POTWs by truck, rail, or dedicated pipe may vary ‘in 

quantity and characteristics from load to load. EPA did not analyze the constituents of hauled 

hazardous wastes or the extent to which they contribute to toxic pollutant loadings at 
POTWs for purposes of this report. The Rock Creek Waste Treatment Facility in 

Independence, Missouri, is an example of a facility that accepts hauled hazardous waste. In 
1989, the facility receivcii wastes totaling more than 81 million gallons from nine firms. An 
example of the leachate from a secure hazardous waste landfill received by the Rock Creek 

WTF from the Peoria Disposal Company is shown below. 

Parameter 

Total Phenols 
Benzene 
1,l -Dichloroethane 
1 &Dichloropropane 
Ethylbenzene 
Toluene 
Trans- 1 ,ZDichloroethylene 
1,1,2-Trichloroethane 
2,4-Dimethylphenol 
Manganese 
Nickel 
Trichloroethylene 
2-Methylphenol 

Concentration (mg/l) 

2.5 
0.065 
0.098 
0.17 
3.5 

21.0 
0.18 
0.024 
0.59 
2.7 

Z2 
4:4 

3.4.4 RCRA and CERCLA Activities 

This section addresses the potential impacts that wastewaters from RCRA corrective 

actions, CERCLA remediations, underground storage tank (UST) cleanups, and municipal 

landfills may have on discharges of toxic pollutants to POTWs. 
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3.4.4.1 Background 

Congress and EPA have attempted to minimize the potential degree of overlap between 

RCRA and CWA statutes and in subsquent rulemakings-hence, the domestic sewage 

exclusionand the wastewater treatment tank exemption. The exclusion and exemption were 

designed to limit overlap while providing that wastewaters would be treated sufficiently to 

protect our Nation’s waters. The practical impact of the exclusion and exemption was to 

place the responsibility for wastewater effluent quality on EPA, State, and local water quality 

managers. Thus, for example, of the 8.9 million tons of hazardous waste managed in the 

State of New Jersey, approximately 7 million tons (or 78.7 percent) are wastewaters 

managed through RCRA-exempt processes (EPA, 1985). 

Over the last 6 years, since the passage of the Hazardous and Solid Waste 

Amendments (HSWA) of 1984, increasingly more attention has been placed on the perceived 
increases in intermedia transfer of wastes from the land to the water media. Prior to HSWA, 

concerns centered on intermedia transfers from water to land, most significantly the growing 

quantities of hazardous sludges generated. as a result of CWA wastewater treatment 

rquirements. HSWA inciuded several provisions that, taken together, were designed to 

limit the Nation’s reliance on land disposal. These provisions included: 

. . . . e m of -Rquired compliance with ground-water 
monitoring, closure, post-closure, and fmancial responsibility guidelines by a certain 
date, thereby resulting in the closute of many interim status land disposal facilities. 

. . . . e Land DlsoosalProhibited land disposal of hazardous 
wastes unless certain treatment levels were achieved. 

. . . edT&forSSurface 
Rquired new and old landfills and surface impoundments to meet certain liner and 
leachate collection requirements. 

. . . e Corrective Actron Pro-Enhanced the coverage of corrective action 
requirements for ground-water, soil, surface water, and air release remediation at 
interim status and permitted facilities for all solid waste management units. Subtitle 
I of the HSWA authorized an UST program, including corrective action requirements 
for UST releases. 

These provisions were designed to decrease industry’s reliance on surface impoundments, 

landfills, and other land-based units for hazardous waste treatment, storage, and disposal, 

thereby decreasing the likelihood of future ground-water contamination. Their effect could be 

the possible diversion of greater amounts of waste to POTWs, which would create a greater 

regulatory burden for the local pretreatment programs. 
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Another source of discharges to POTWs comes from cleanup sites regulated under 

CERCLA, also known as Suptrfund. The Superfund remedial action program, like the RCRA 

cmective action program, could potentially result in increased discharges to POTWs. 

As noted previously, many activities conducted as a result of RCRA and CERCLA 
initiatives can affect the methods by which wastewaters are managed. These actions may 

have an impact on the volumes or quality of wastewaters discharged to POTWs. Those 

RCRA and CERCLA programs that may result in appreciable increases in the quantity or 

quality of wastewaters are summan ‘zed below. 

3.4.4.2 RCRA Comective Actions and CERCLA Remedial Actions 

Both the RCRA Subtitle C corrective action program and CERCLA remedial action 
program could result in increased discharges to POTWs as a result of cleanup activities. 

While no firm estimates are available of the quantity of wastewaters that is or may be 
discharged’ as. a result of these programs, the use of a POTW is -a potential treatment 
alternative for such wastewaters. EPA’s Pretreatment Audit Summary System, for example, 

lists five pretreatment authorities that acknowledged the receipt -of RCRAKERCLA 

corrtctivJrtmedial action wastes by truck, rail, or dedicated pipeline. In all likelihood, a still 

larger number of POTWs received wastewaters from RClU/CERCLA cleanup actions 

discharged directly to their collection systems. 

EPA estimates that 5,700 hazardous waste treatment, storage, or disposal facilities are 

currently subject to RCRA Subtitle C and are potentially subject to the corrective action 

requirements. Together, these facilities are likely to have as many as 80,000 solid waste 

management units. EPA also estimates that up to 1,700 facilities will require ground-water 

remediation (55 FR 30862). 

Currently, 1,189 facilities are on the Superfund National Priorities List (NPL). EPA 

estimates that 37 percent of Fund-lead sites will involve either ground-water or surface- 

water restoration (EPA, 1988b). Restoration activities include pumping and treating ground 

waters from contaminated aquifers. The Seymour Recycling Corporation (SRC) site, to cite 

one example, is a ldacre area 2 miles southwest of Seymour, Indiana. From about 1970 

through 1980, SRC operated a processing center for waste chemicals in a predominantly 

agricultural area. Ground water in the vicinity of the site is contaminated. The primary 

contaminants of concern in the ground water include volatile organic chemicals .(i.e., 

trichloroethylene, benzene, and toluene), other orgkics, and heavy metals. The selected 
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remedial alternative for the site is the implementation of a plume stabilization system that 

will extract and treat a total of approximately 102 million gallons of contaminated ground 

water. The treated ground water is sent to the Seymour Wastewater Treatment Plant, a 
FOTW with an actual flow of 3.4 mgd (EPA, 1987a). It is estimated that 0.4 mgd of treated 

gmund water will be discharged to the PGTW over a 12-year period. 

3.4.4.3 UST CIeanups 

EPA estimates that nearly 850,000 facilities and approximately 1.7 million tanks are 

subject to the Agency’s UST program (EPA, 1988c). Gf these, the Agency estimates that 

about 21 percent are leaking from either the tank, the fill’ system, or the discharge system, 

Leaking USTs can have a direct and indirect impact on PGTWs. As discussed in Subsection 
3.4.2, sanitary and storm sewer collection systems can become contaminated through 

infiltration of contaminated ground water (EPA, 1987c). Perhaps of greater significance, 
however, is the impact of. the volumes of waters that may be discharged to POTWs as a 

result of UST cleanup actions. These contaminated waters can come from the following 

sources: contaminated ground water, contaminated storm water, wastewaters generated 

from tank-cleaning operations, and contaminated water resulting from product recovery 
operations. 

While the total median release volume from USTs reaching ground water is 4,500 

gallons per incident, the volume of ground water eventually contaminated, and needing 

remediation, is far greater (EPA, 1988c). The volume of discharges generated’fiom cleanups 

varies as a result of site-specific factors, such as the size of the release and the depth to 

ground water. However, EPA estimates that the typical flow of wastewater discharge as a 
result of UST cleanups is in the range of 3 to 20 gallons per minute, or about 4,000 to 30,000 

gallons per day (EPA, 1989a). 

The major constituents present in discharges from UST cleanups depend upon the 

materials stored in the tanks. The primary pollutants found in cleanups of gasoline USTs, for 
example, include benzene, toluene, xylene, and ethylbenzene. 

The U.S. Coast Guard Air Station in Traverse City, Michigan, was in the process of 

installing a new fuel farm system in 1979 when soil contamination was discovered in a jet fuel 

storage area, Subsequent investigations found that the ground water was contaminated. The 

Coast Guard found that the apparent source of the contamination was a high-octane aviation 

fueling station failure 11 years earlier, which resulted in a 2,000 gallon release of product over 
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a 1Zhour period (EPA, 1987c). Contaminated soil was removed and a containment system 
consisting of seven extraction wells was constructed to block further plume migration. Water 

pumped ftom the extraction well system was piped to a carbon treatment system, where 

carbon reactors were specified to reduce the levels of benzene and toluene in the water to 
less than 1 microgram per liter. The treated UST wastewater is then discharged at a rate of 

200 gpm to the Traverse City POTW, a pretreatment POTW with an actual flow of 3.27 mgd 

(and a design flow of 8.5 mgd). 

3.4.4.4 Municipal !Wid Waste Landfills 

This subsection analyzes the potential effects of discharges from municipal solid waste 

.landfills (MSWLFs) to PCYlWs. Two. concerns are addressed: (1) treatment of generated 

leachates, and (2) contaminated ground waters discharged upon treatment. 

EPA’s proposed criteria .for MSWLFs, which should be finalized in 1991, would require 
new and existing MSWLFs to institute practices to control leachate collection and surface 
water runoff. Most new landfills and lateral expansions of existing landfills would be required 
to install liners and leachate collection systems. (Existing units would not be rquired to 

retrofit with liners and leachate collection systems, however). All landfills would be required 

to construct run-on/runoff controls for surface water. EPA expects that with the imposition of 

these controls, more leachate will be collected and need to be treated EPA’s Report to 

Congress on solid waste disposal noted that trucking leachate to POTWs was the most 

common leachate’management method (EPA, 1988d). 

Historically, many MSWLFs have not had leachate collection and run-on/runoff 

controls. A survey conducted by EPA in 1986 and 1987 identified approximately 6,000 

MSWLFs nationwide (EPA, 1988d). Sixty-one percent of these landfiis, or 4,016 facilities, 

had run-on/runoff controls. Approximately 11 percent (746 landfills) had leachate collection 

systems, and roughly 3.5 percent (228 landfills) recirculated leachate. Since only 746 existing 

landfills out of 6,000 currently have lcachate collection systems, it is possible that more than 

5,200 will be required to install such systems, assuming the proposed rule is finalized without 

changes. (It is more likely, however, that only 3,000 to 4,000 will continue to operate and 

expand and, thus, be required to install leachate collection). Roughly 2,000 will be required to 

install run-ot&unoff controls. 

It is difficult to estimate the volume of leachate that will be generated by these landfills. 

Leachate generation depends on many site-specific variables, including the amount of annual 
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precipitation, surface water conditions, underlying soil conditions, waste characteristics, and 
the landfill design specifications. It is reasonable to assume, however, that generated 
leachate will be considered for disposal at POTWs, particularily since 86 percent of MSWLFs 

are owned by government entities, often the same public entity that operates the POTW 

(EPA, 1988d). 

Leachate composition also varies among landfills because of such variables as waste 

characteristics and landfill age. EPA has compiled a data base of leachate data from 70 

MSWLFs (EPA, 1988d). Leachate from 53 of the landfills was analyzed for organic 

pollutants, and leachate from 62 landfills was analyzed for inorganic pollutants. The following 

,table identifies the most commonly detected organic pollutants. 

Organic Constituent Concentration Range 
(parts per million) 

1.1 -Dichloroethane 0.004-44 
Trans-1,ZDichloroethylene 0.002 - 4.8 
Ethylbenzene 0.006 - 4.9 
Methylene Chloride 0.002 - 220 
Phenol 0.007 - 28.8 
Toluene 0.006 - 18 

The next table lists the most commonly detected inorganic pollutants. 

Pollutants Concentration Range I 

(parts per million) 

Arsenic 0.0002 - 0.982 
Barium 0.11 - 5 
cadmium 0.007 - 0.15 
Chloride 31 - 5,475 
Chromium (total) 0.0005 - 1.9 
Copper 0.003 - 2.8 
Iron 0.22 - 2,280 
Lead 0.005 - 1.6 
Manganese 0.03 - 79 
Nickel 0.02 - 2.2 
Nitrate 0.01 - 51 
SQdiUlIl 12 - 2,574 
Sulfate 8 - 1,400 

Source: EPA (1988d). 
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Data on MSWLF leachate were not compiled for such factors as sampling and handling 

procedures, analytical methods, pollutants for which samples were analyzed, and landfill 

conditions. The data do, however, highlight the wide variability in both the pollutants 

identified and their concentrations. It should be kept in mind that MSWLFs may accept 

hazardous waste from household or small quantity generators, nonhazardous industrial 

process waste, demolition waste, and municipal incinerator ash. In the past, MSWLFs also 

accepted pre-RCRA.regulated hazardous waste. These wastestreams indicate the potential 

for leachate to contain a wide variety of organic and inorganic toxic pollutants. 

In addition to the requirements for lcachate collection and run-on/runoff controls, the 

revised criteria (if finalized as proposed) will require MSWLFs to undertake corrective action 

for releases to ground ‘water. The most common form of treatment for contaminated ground 
water is removal and treatment (EPA, 1988d). As with estimating the volume of leachate 

generated, it is difficult to estimate the volume of contaminated ground water potentially 
requiring treatment. The volume of contaminated ground water depends upon the age of the 

landfill, the flow rate of ground water in the vicinity of the landfill, and the dispersion 
characteristics of the contaminants. 

The number of MSWLFs requiring corrective action could be significant. For example, 
of the 1,189 sites on EPA’s February 1991 revision of the NPL, approximately 20 percent 

were municipal landfills. An a’dditional 116 landfills not on the NFL have been identified as 

requiring cleanup under State hazardous waste programs in eight States (GAO, 1989). The 

Regulatory Impact Analysis for the proposed municipal solid waste landfill rule estimated 

that the percentage of landfills requiring corrective action could range from 5 to 40 percent 

(300-2,400 landfills), depending on the location of the point of compliance (EPA, 1988d).U 

3.4.4.5 Used Oil Recycling 

An estimated 1,350 million gallons of used oil are generated each year from utilities, 

metal working plants, railroad yards, service stations, and other transportation-related 

facilities. Of this volume, EPA estimates that over 193 million gallons of used oil are 

23. The point of compliance can be considered a boundary; ground water beyond this point 
must meet cleanup standards. 
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generated annually by people in the United States who change their. oil in their automobiles 
and that an estimated 2 percent of do-it-yourselfers empty 4 million gallons of oil into 
sanitary sewers. Another 132 million gallons are dumped by “other automotive generators,” 
but the proportion of that discharged to sewers is unknown (Voorhees, 1989). 

EPA and various States are now undertaking serious efforts to recycle used oil. A 

reduction in improperly disposed oil (i.e., dumped to sanitary sewers) would be expected. 

However, discharges to sanitary sewers from centralized used oil recyclers will still need to 

be controlled by POTWs.z4 

The recycling of waste oils normally requires pretreatment (through heating, screening, 
gravity separation, filtering, chemical flocculation, and dehydration) to remove bottoms, 
sediments, and water prior to re-refining. The resulting wastewaters contain organics and 
toxic metals (e.g., lead, chromium, arsenic). The discharge of such wastewaters to POTWs 

can cause problems at the wastewater treatment plant. 

For example, the city of St. Petersburg, Florida, experienced over 30 major interferences 
in a 6-month period in 1988 from an “unknown substance.‘+ After an investigation was 

initiated, involving extensive sewer line testing, the source was identified as a used oil 

recycler. Samples taken from the sewer line in the vicinity of the oil recycler were described 
as containing a “complex hydrocarbon mixture” with hydrocarbons n-nonane through n- 
dodecane, toluene, and other benzene compounds. POTW personnel identified that, in 

addition to the effect of the discharge on the plant’s dissolved oxygen levels in the aerators 

and the deleterious impact on the biological treatment process, the discharge also affected the 
health of plant employees and resulted in NPDES permit violations. An administrative order 
was issued, and the used oil recycler installed an air stripper to remove volatile pollutants 

from recycling wastewaters prior to discharge ,(telephone conversation between R. Linett and 

J. Parnell, 1990). 

3.5 CASE STUDIES 

The three case studies for this report examined the number and types of industries 

regulated by three local pretreatment programs. Table 3-25 summarizes the industrial 

24. As discussed in Subsection 3.2.2.4, EPA is currently examining the used oil reclamation 
and re-refining industry for possible regulation under national categorical standards. 
Management standards for recycled used oil under RCRA are also being examined, as is 
the listing of used oil as a hazardous waste. 
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Table 3-25. Overview of Industries Discharging to Case Study POTWs 

Categorical Industries Other Significant Industries Other 

No. of 
City/ Regulated 

POTW IUs No. Categary No. Catesorv No. Type 
thomasville, 13 4 Metal Finishing 5 Textiles 0 N/A 
VC! 1 Chemical Blender 

1 m 
1 Drum Reconditioning 
1 Furniture Manufacturing 

Hampton Roads 312 1 Coil Coating 1 Glass Manufacturing approximately Car Dealers 
Sanitation 2 Electroplating 1 Paint District, VA Formulating 2,700 Small &&al Facilities 

20 Metal Finishing 3 Dairy Products Other Medical Facilities 
3 organic 7 Centralized Waste- 

Chemical Treating 
12 Industri&l Laundry 
1 Barn1 Reclaiming 
1 Transportation/Services 

Cleaning 
260 @htX 

Pocatcllo. ID 9 1 E@wical and 1 RaUmd Maintenance 1 Electroplating (no discharge) 
Electronic 
Componek3 

1 Frozen Foods 206 Minor and Insignificant 
1 Electroplating 1 Barley-Malt Plant 

1 Dairy Products 
1 Fish Hatchery 
1 FOodPNXX#UK 
1 Industrial Complex 
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contributors to each of the programs. The case studies also investigated the relative 
contributions of flow from domestic and industrial sources. As can be seen in Table 3-26, all 
three programs received between 18 and 25 percent of the total flow from significant industrial 

users. 

All three POTWs have noted reductions in loadings of pollutants from industrial users. 

However, pollutants discharged from domestic ,and commercial sources have stayed constant 

and in some cases have increased Figure 3-2 s ummarixes the sources of several pollutants 

discharged to the Tbomasville .POTW. As shown, domestic and commercial loadings 

constitute less than SO percent of the total POTW loading for all pollutants except silver, for 

which domestic and co mmercial loadings account for more than 90 percent of the total POTW 

loading. Hampton Roads Sanitation District (HRSD) has experienced substantial decreases 

in metals loading since it began implementing its pretreatment program; however, loadings of 
copper and zinc have remained constant, a result the POTW attributes to domestic sources. 

Pocatello, like HRSD, routinely detects only copper and zinc in its effluent. Pocatello sampled 

its industrial sources and domestic areas and determined that domestic sources are the 

primary contributors of copper and zinc. Pocatcllo also has sampled raw water sources and 
has further identified the source of copper and zinc to probably be corrosion of piping and 

related appurtenances. 

3,6 POLLUTION PREVENTION INITIATIVES 

In October 1988, Congress passed the Pollution Prevention AC! of 1990, .which states as 

national policy that pollution should be prevented or reduced at its source wherever possible. 

The Act requires direct EPA involvement in the advocacy, measurement; and regulation of 
source reduction techniques, and it provides a State grant program to encourage source 
reduction by businesses. To date, EPA has published pollution prevention guidance manuals 

for seven industrial categories; manuals for another 11 categories are scheduled for 

publication in 199 1. 

Some industrial facilities have implemented pollution prevention technologies as a cost- 

efficient means of managing their wastestreams. For example, it may be more 

environmentally productive and less costly to reformulate products, modify processes, 

redesign equipment, or reuse waste materials than to implement traditional end-of-pipe 

controls. The implementation of pollution prevention measures at industrial facilities has 

been shown to reduce the amounts of pollutants in air, water, sludge, solid waste, and 

wastewater. As more industries recognize the environmental and economic benefits of 
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Table 3-26. Sources of Toxic Pollutants Discharged to Case Study POTWs 

DOllX.StiC Categorical IUS Other Significant IUs 

Average Major 
Daily Flow Percent of 

Major 
Pollutants Petccnt of Pollutants Percent of 

City/POTW Rate (mgd) 
Major Pollutants 

Total Flow Contributed Total Flow Contributed Total Flow Contributed 

Thomasville, 4 75 None 4 Cu. Ni, 21 Cu, Zn, others 
NC others 

Hampton 
(Iii& 

81.3 Copper 1.0 Cd. Cr. Cu. 17.7 Cd, Cr, Cu, Pb, 
Roads pb, NL As 
Sanitation 

Ni, As, Ag 

District, VA 

Pocatello. 
ID 

7 80 5 Fl, Ni. 
Others 

15 Metals, Organics, 
Conventionah 
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pollution prevention technologies over pollution control technologies, it is likely that more 

industries will be discharging fewer toxic pollutants into POTWs. The prctreatmcnt program 
is Well suited to the use of pollution prevention as a means of protecting POTWs and their 

sludge. 

Through the EPA Pollution Prevention Information Clearinghouse (PPIC), EPA collects, 

studies, develops, and distributes information concerning pollution prevention. Table 3-27 

summarizes the types of pollution prevention techniques for various industrial categories 

presented in the PPIC. The general techniques include: 

. . urcc Rem-Reduces the volume (and toxicity) of waste generated or 
transferred to the environment. Reduction techniques include waste segregation, 
materials handling and housekeeping, process modifications, equipment replacement, 
employee training, and development of corporate strategies. 

l Waste RecvcleIRecoverv-Reduces the amount of waste that must ultimately be 
disposed of, such as: 
- Closed-Loop Recycling: Alteration of production line to include reuse of materials 

as part of the manufacturing process. 
- Reuse of Original Product: Reuse of waste materials in their original form. For 

example, bottles that are sterilized and reused require less energy and virgin 
material. 

- Primary Recycling: Where material reuse is not possible, the materials in the 
waste are reclaimed for future use in a similar product. For example, waste 
bottles are converted to glass. 

- Secondary Recycling: When reuse and primary recycling are not possible, waste 
materials are converted directly into a new product. For example, paper is made 
into compost. 

‘. Recoverv-Recovers energy or heat from wastes through combustion, 
incineration, or thermal transfer. 

Table 3-27 shows that pollution prevention case studies exist for 36 of the 47 industrial 

categories examined for this repon. Therefore, it has been shown that reductions in toxic 

pollutants can be achieved through pollution prevention techniques. Many of these pollutants 

have been identified as being discharged to POTWs in large quantities. One of the more 

prevalent pollution prevention techniques used is the recycling of solvents, many of which 

were identified in Section 3.2 of this report as being discharged by most industries. 

Several POTWs have begun to integrate the concept of pollution prevention into their 

local pretreatment programs as a means of controlling toxic discharges. For example, the 

Massachusetts Water Resources Authority (MWRA) Sewerage Division (Boston) has 
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Table 3-27. Summary of Case Study Information in the EPA Pollution Prevention 
Information Clearinghouse 

Industrial Category 
Number of Case 
Study Citations 

I Battery Manufacturing I 1 

Coal, Gil, Petroleum Products, and Refining 7 

1 Cosmetics, Fragrances, Flavors, and Food Additives 1 1 Energy Recovery (1) 

ElectricGenerating Power Plants and Electric 
Distribution Services 

7 

I Electrical and Electronic Components 
I 

29 

I ElectropIating/Metal Finishing 
I 

43 

Equipment Manufacture and Assembly 

Fertilizer Manufacture 

Food and Food By-products Processing 

35 

7 

19 

I Industrial and Commercial Laundries I 1 Source Reduction (1) 

Type of Prevention Technique(s) 
Presented in Case Studies (and number 

of cases describing technique) 

Source Reduction (1) 

Source Reduction (1) 
Waste Recycle/Recovery (6) 

Source Reduction (2) 
Waste Recycle/Recovery (2) 
Energy Recovery (3) 

Source Reduction (12) 
Waste Recycle/Recovery (17) 

Source Reduction (20) 
Waste Recycle/Recovery (23) 

Source~Reduction (16) 
Waste Recycle/Recovery (18) 
Energy Recovery (1) 

Source Reduction (5) 
Waste Recycle/Recovery (2) 

Source Reduction (9) 
Waste Recycle/Recovery (6) 
Energy Recovery (3) 
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Table 3-27. Summary of Case Study Information in the EPA Pollutiori Prevention 
Information Clearinghouse (continued) 

Industrial Category 

Inorganic Chemicals Manufacturing 

Iron and Steel Manufacturing 

Laboratories and Hospitals 

Leather Tanning and Finishing 

Miscellaneous Chemical Formulation 

Motor Vehicle Services 

Nonferrous Metals Forming 

Nonferrous Metal Manufacturing 

Organic Chemical Manufacturing 

Paint Manufacture and Formulation 

Pesticides Formulation 

Number of Case 
Study Citations 

26 

18 

2 

7 

2 

3 

6 

5 

8 

3 

1 

Type of Prevention Technique(s) 
Presented in Case Studies (and number 

of cases describing technique) 

Source Reduction (8) 
Waste Recycle/Recovery (17) 
Energy Recovery (1) 

Source Reduction (5) 
Waste Recycle/Recovery (12) 
Energy Recovery (1) 

Source Reduction (2) 

Source Reduction (1) 
Waste Recycle/Recovery (6) 

Source Reduction (1) 
Waste Recycle/Recovery (1) 

Source Reduction (2) 
Waste Recycle/Recovery (1) 

Source Reduction (2) 
Waste Recycle/Recovery (4) 

Source Reduction (1) 
Waste Recycle/Recovery (4) 

Source Reduction (5) 
Waste Recycle/Recovery (3) 

Source Reduction (3) 

Source Reduction (1) 
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Table 3-27. Summary of Case Study Information in the EPA Pollution’Prevention 
Information Clearinghouse (continued) 

Industrial Category 
Number of Case 
Study Citations 

Pesticides Manufacturing I 1 

Pharmaceutical Manufacturing 
I 

2 

Photographic Chemicals and Film Manufacturing I 7 

Plastics, Resins, and Synthetic Fibers Manufacturing 25 

Printing and Publishing 

Pulp and Paper Mills 15 

Rubber Manufacturing and Processing 4 

Service Related Industries 
I 

10 

Stone, Clay, Glass, Concrete, and Other Mineral 
Processing 

14 

wile Mills 
I 

10 

Type of Prevention Technique(s) 
Presented in Case Studies (and number 

of cases describing technique) 

Source Reduction (1) 

Source Reduction (1) 
Waste Recycle/Recovery (1) 

Waste Recycle/Recovery (7) 

Source Reduction (8) 
Waste Recycle/Recovery (15) 
Energy Recovery (2) 

Source Reduction (6) 
Waste Recycle/Recovery (7) 
Energy Recovery (1) 

Source Reduction (9) 
Waste Recycle/Recovery (5) 
Energy Recovery (1) 

Source Reduction (1) 
Waste Recycle/Recovery (2) 
Energy Recovery (1) 

Source Reduction (7) 
Waste Recycle/Recovery (3) 

Source Reduction (5) 
Waste Recycle/Recovery (9) 

Source Reduction (6) 
Waste Recycle/Recovery (4) 
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Table 3-27. Summary of Case Study Information in the EPA Pollution Prevention 
Information Clearinghouse (continued) 

Industrial Category 

Timber Products Processing 

Type of Rvention Technique(s) 
Number of Case Presented in Case Studies (and number 
Study Citations of cases describing technique) 

8 Source Reduction (2) 
Waste Recycle/Recovery (3) 
Energy Recovery (3) 

Transportation Services 6 Source Reduction (2) 
Waste Recycle/Recovery (4) 

Waste Reclamation Services 3 Waste Recycle/Recovery (2) 
Energy Recovery (1) 

Waste Treatment and Disposal Services 15 Source Reduction (4) 
Waste Rccyclekcovery (9) 
Energy Recovery (2) 

Wood Furniture Manufacture and Refinishing 13 Source Reduction (7) 
Waste Recycle/Recovery (5) 
Energy Recovery (1) 
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initiated an industrial source reduction demonstration/pilot project to examine pollution 

prevention as a means of controlling toxic pollutants. In December 1990, the MWRA 

announced a new permit fee system intended to create economic incentives for reducing 

industry’s use of toxics, under which industrial dischargers of toxics would be assessed 

higher annual fees than industrial dischargers of nontoxic wastewaters. 

In another example, the Miiwaukee Metropolitan Sewerage District (MMSD), in 

response to new NPDES limits for toxics and the upcoming sewage sludge regulations, has 

initiated an area-wide toxic waste mi nimization initiative. The initiative includes a task force 

made up of local interests working with MMSD to develop a comprehensive pollution 

prevention program. 

As shown in Table 3-18, over 600 household hazardous waste programs were in place 

in 1989. Many of these are operated in conjunction with POTW pretreatment programs. 

POTWs discharging into marine waters may be required to implement pollution 

prevention initiatives under Section 403(c) of the Clean Water Act. Ocean Discharge Criteria 

regulations (45 FR 65457) contain provisions for determining “No Irreparable Harm” that 

require that reasonable alternatives to disposal (including process modifications) be 
explored. Section 403(c) may provide a valuable tool in furthering pollution prevention 

practices at POTWs discharging to marine waters. 

3.7 FINDINGS 

As described throughout this chapter, a variety of toxic pollutants are discharged or 
have the potential to be discharged to POTWs from a variety of sources. .Although no one 

data base contains data describing all of these sources, several data bases at least indicate 

the numbers and types of toxic pollutants being discharged to POTWs. 

3.7.1 lndusbiul und Commercial Sources 

This subsection presents the findings regarding industrial and commercial sources of 

toxic pollutants beiig discharged to POTWs: 

l Local POTW and State pretreatment programs currently regulate an estimated 
30,000 SIUs, 40 percent of which are subject to national catkgorical standards. Local 
pretreatment programs regulate an average of about 10 SILTS each. In addition, 
approximately 800 SIUs are regulated by approval authorities (approved States or 
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EPA Regions), although current estimates are considered low because ‘data for many 
States were not available at the national level. 

l Nationally, the estimated flow from industrial sources accounts for just over 15 
percent of total POTW flow (approximately 21 billion gallons per day) for POTWs 
with local pretreatment programs. 

l Assuming that no pretreatment standards were in place, the DSS reported that 
between 204 million and 218 million pounds per year of hazardous metal pollutants 
and between 82 million and 254 million pounds per year of hazardous organic 
pollutants would be discharged to POTWs at raw (untreated) discharge levels. 
Assuming full compliance with categorical Pretreatment Standards for Existing 
Sources (PSES), EPA estimated that hazardous metal pollutants discharged to 
POTWs from categorical industries would be reduced to less than 14 million pounds 
per year, and hazardous organic pollutants discharged to POTWs would be reduced 
to less than 51 million pounds per year. After implementation of PSES and assuming 
full compliance, loadings of toxic metals to POTWs are highest for the following five 
DSS industrial categories: electroplating and metal finishing; industrial and 
commercial laundries; organic chemicals manufacturing; coal, oil, petroleum products 
and refining; and pulp and paper. Likewise, after-PSES loadings of toxic organics are 
highest for the follotig five DSS industrial categories: equipment manufacture and 
assembly; pharmaceutical manufacture; organic chemicals manufacturing; coal, oil, 
petroleum products and refining; and industrial andcommercial laundries. 

l TRIS reported that more than 680 million pounds of toxic pollutants were discharged 
by over 5,700 facilities to more than 1,700 PoTWs in 1988. The industrial categories 
reporting the largest discharges to PO.Tws were fertil@ manufacturing (143 million 
pounds), organic chemicals manufacturing~(93 million pounds), dye manufacturing and 
formulation (68 million pounds), pulp and paper mills (47 million pounds), and food 
and food byproducts processing (38 million pounds). 

l TR@ reported discharges of more than 200 toxic pollutants to POTWs: ammonium 
sulfate discharged in the highest amount and sulfuric acid by the most facilities. 
Seventeen of the top 40 toxic pollutants being released to POT% (with respect to 
quantity and number of facilities releasing) were priority pollutants, the most common 
of which were copper, zinc, chromium, nickel, toluene, lead, l,l,l-trichloroethane, and 
dichloromethane. The most common nonpriority toxic pollutants reported were 
sulfuric acid, ammonium sulfate, methanol, hydrochloric acid, and phsophoric acid. 

l For the 167 pollutants analyzed in the DSS (including copper and zinc, which were 
not part of the original DSS estimates), the loadings of toxic pollutants to POTWs 
reported in TRlS (159 million pounds) exceed those in the DSS (60 million pounds), 
even though the DSS captured more facilities discharging to POTWs. This is likely 
due to differences in the methods used to calculate and report loadings-TRIS is 
based on releases reported by individual facilities for 1988; DSS loadings represent 
EPA estimates based on representative pre-1986 industrial category data. 

l Generally, TRIS supported many furdings of the DSS, the most significant of which is 
that higher quantities of nonpriority pollutants than priority pollutants are being 
discharged to POTWs. 

l EPA’s 304(m) studies of 10 industrial categories show that several commercial and 
industrial categories discharge significant quantities of toxic pollutants to POTWs. 
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The machinery manufacturing and rebuilding category was estimated to generate the 
largest number of toxic pollutants (134, including 73 priority pollutants). For those 
industries where estimates were provided, loadings of priority volatile organics 
ranged from 37,960 pounds per year for hospitals to just over 2 million pounds per 
year for pharmaceutical manufacturing. Loadings of nonpriority volatile organics 
ranged from 545,000 pounds per year (hospitals) to 24 million pounds per year 
(industrial laundries). These findings support those of the DSS, which also 
estimated that significant quantities of nonpriority pollutants are being discharged to 
POTWS. 

l Local POTW data collected by the State of North Carolina indicate that several 
industries not regulated by national categorical standards, such as fertilizer 
manufacturing, ink manufacturing, wood furniture manufacturing, and transportation 
services, may discharge significant numbers and quantities of toxic pollutants. 

3.7.2 Domestic Sources 

Although toxic pollutants discharged to POTWs are most commonly associated with 

industrial and commercial discharges, domestic wastewaters can contain toxic pollutants at 

concentrations that pose a threat to the environment. The findings regarding domestic 

sources of toxic pollutants can be summarized as follows: 

l Thirty-five toxic pollutants were identified by 15 municipalities in domestic 
wastewater. A variety of metals were present, with relatively high concentrations of 
copper, iron, lead, and zinc. The’ toxic organic pollutants detected include pesticides, 
polynuclear aromatic hydrocarbons, and chlorinated solvents. 

l Many household hazardous wastes, which can contain a variety of toxic pollutants, 
can be discharged by homeowners to POTWs. Many States and POTWs have begun 
to control the disposal of household hazardous wastes by implementing voluntary 
hazardous waste collection programs. In 1989, over 600 collection programs in 35 
States were underway. 

l Although toxic pollutants found in source waters will be treated as mandated by the 
Safe Drinking Water Act to levels that will protect human health, the collective 
loadings of these pollutants in drinking water may be significant for the POTWs that 
ultimately receive this water. 

l Evaluation of 25 local limits submissions in EPA Region VI indicated that domestic 
contributions for several toxic pollutants account for a significant portion of the 
allowable headworks loadings calculated for these pollutants. This was particularly 
true for zinc, which accounted for more than 50 percent of the allowable headworks 
loadings for 14 of the 25 local limits submissions reviewed 
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3.7.3 other soumes 

Other sources of wastewater to POTWs can also be significant contributors of toxic 

pollutants: 

l The EPA Nationwide Urban Runoff Program found 76 priority pollutants detected in 
storm water discharges. Preliminary estimates show that fewer than 20 percent of 
pretreatment POTWs have combined sewer overflows. 

l Iuflow/infiltration of contaminated ground water has been shown in isolated instances 
to be the source of toxic pollutant discharges to PCXWs. National estimates of the 
types and quantities of toxic pollutants entering POTWs through inflow/infiltration 
are not available. 

l Although limited data exist, discharges from waste haulers have been found to be a 
source of toxic pollutants to POTWs. The types and quantities of toxic pollutants are 
highly variable, as the toxics present generally depend upon the origin of the wastes 
hauled. Data collected by EPA concerning septage hauler discharges show that 
significant concentrations of both priority and nonpriority pollutants are present, 
including iron, zinc, manganese, barium, copper, methyl alcohol, isopropyl alcohol, and 
acetone. 

l The implementation of the RCRA and CERCLA programs may result in appreciable 
increases in the types and quantities of toxic pollutants discharged to POTWs. There 
are several cases in which RCRA corrective actions and CERCLA remedial actions 
have involved POTWs for the ultimate disposal of treated liquid wastes. EPA 
estimates that 1,700 RCRA facilities and 440 Superfund sites will require remediation 
of ground water that can contain a.variety of toxic pollutants. 

l POTWs are also an option for wastewaters resulting from cleanups of ground water 
and soil as required under the UST program. EPA estimates that almost 340,000 
USTs are leaking and will require mmediadon. 

l Soon to be promulgated requirements for municipal solid waste landfills will probably 
result in increased volumes of wastewaters as a result of run-on/runoff controls, 
ieachate collection, and ground-water remediation. One alternative method for 
leachate management is hauling to POTWs; the types of toxic pollutants present in 
leachates vary according to the wastes accepted by the landfill. More than 5,000 
MSWLFs will be installing leachate collection systems that may be discharging to 
POTWS. 

3.7.4 Polhltion Prevention 

POTWs and their industrial users have demonstrated an understanding of pollution 

prevention and the opportunities it affords to reduce loadings of toxic pollutants. Reductions 

in toxic pollutant discharges to POTWs can be achieved through the pollution prevention 

techniques involving source reduction, waste recycle&covery, and energy recovery. EPA 

has found that pollution prevention techniques have been used at 36 of the 47 industrial 

categories evaluated in this report. 
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4. REMOVAL OF TOXIC POLLUTANTS BY SECONDARY TREATMENT 

Section 519(a)(2) of the Water Quality Act of 1987 required the U.S. Environmental 

Protection Agency (EPA) to study “the extent to which secondary treatment at publicly 
owned treatment works (POTWs) removes toxic pollutants.” The purpose of wastewater 
treatment is to remove pollutants that may have a deleterious effect on human health or 

aquatic organisms. Municipal wastewater treatment plants are principally designed to 

remove conventional pollutants: biochemical oxygen demand (BOD), total suspended solids 

(TSS), oil and grease, pH, and fecal coliform. The design of wastewater treatment plants is 

based on plant flow, raw wastewater loadings of BOD and TSS, and the target efficiencies 

with which these pollutants are to be removed by physical treatment units and biological 
processes. Removal of metals and toxic organic pollutants generally is not considered in the 

design of municipal wastewater treatment plants. 

The removal of most toxic pollutants from wastewaters by municipal treatment plants 
(i.e., POTWs) is incidental to the treatment of conventional pollutants and should be 
considered in terms of partitioning among alternative pathways. Some toxic organic 
pollutants biodegrade to varying extents. Those that are not biodegraded either sorb to 

particulates and are removed with sewage sludges, volatilize at various stages in treatment 

trains, or pass through the POTWs and are discharged to the receiving -waters. Metals and 

some organic pollutants are conservative pollutants; they are not biodegraded in POTWs. 
Metals and other conservative pollutants either enter wastewater sludges by settling or 
sorption to solids, or they pass through POTWs and are discharged in effluent of POTWs. 

An understanding of the ability of municipal treatment plants to remove toxic pollutants 

from wastewaters is central to the administration of pretreatment controls at the Federal, 

State, and local levels, particularly with respect to the development of categorical standards, 

the administration of removal credits, and the calculation of local discharge limitations (local 
limits). 

Categorical Standards - Before promulgating a categorical standard for a pollutant, EPA 

must make a threshold determination that the pollutant may pass through POTWs or 

interfere with their treatment processes. EPA addresses the potential for pass through by 

comparing the average removal capability of POTWs with the average removal rate achieved 

by industries that use the best available technology economically achievable (BAT) for their 

designated industrial categories and that discharge wastes directly to receiving waters rather 
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than to POTWs. If the average POTW removal rate for a particular pollutant is equal to or 
better than the average BAT removal rate, a judgment is made that treatment at the POTW 

is sufficient to address pass through, and no categorical standard is promulgated for that 

pollutant. If the average POTW removal rate is lower than the average BAT rate, however, a 

standard is promulgated at a level that reflects use of BAT. 

It is clear that EPA’s ability to set categorical standards is predicated on a sound 

understanding of the ability of POTWs to remove pollutants. 

Removal Credits - Congress recognized that treatment of wastewater by an indirect 

discharger (i.e., by an industry that discharges its wastewater to a POTW rather than 

directly to receiving waters) to meet categorical discharge standards and the subsequent 

treatment by the receiving POTW creates the potential for duplicative treatment (i.e., the 

industry may install processes to remove pollutants that would otherwise be removed by the 
municipal wastewater treatment plant). Section 307(b) of the Clean Water Act (CWA) 

reflects this concern and provides for adjustment of categorical standards through removal 
credits. EPA’s removal credit regulations are at 40 CFR 403.7. Effective implementation of 
removal credits requires both a clear definition of what constitutes removal and a means for 

demonstrating consistency of POTW performance in achieving such removals. (See Chapter 

5 for a detailed description of the removal credits program.) 

Local Limits - In accordance with 40 CFR 403.5, POTWs required to develop local 

pretreatment programs must periodically evaluate the need for local discharge limitations. 

(POTWs without pretreatment programs must also develop local limits in certain cases.) 

EPA’s Guidance Manual on the Development and Implementation of Local Discharge 

Limitations Under the Pretreatment Program (EPA, 1987) provides step-by-step instruction 

on the local limits development process. Chapter 5 describes the local limits development 

process in detail. 

An understanding of removals is critical to developing effective local limits. If POTWs 

overestimate treatment plant removal efficiencies, the potential exists for the plant to 

experience inhibition or upset of its biological processes and/or to violate the conditions of its 

National Pollutant Discharge Elimination System (NPDES) permit. Where removal 

efficiencies are underestimated, the POTW may establish overly stringent standards. 

4-2 



Finally, an understanding of the pollutant removals achieved at POTWs is important in 

the evaluation of alternative remediation technologies for use at Super-fund sites. In many 

cases, the discharge of ground water to POTWs has been selected based on an assumption 

that the POTW would be capable of providing a consistent level of treatment and protection of 

receiving waters. Should this assumption be invalid, the Agency may wish to reconsider 

current policy that views the discharge of wastewater to POTWs as an acceptable option. 

Section 4.1 briefly discusses the types of treatment units and process operations that 

make up a wastewater treatment plant. Sections 4.2 and 4.3 present and analyze data from 

the DSS and other data bases relating to pollutant removals at secondary wastewater 

treatment plants. 

4.1 SECONDARY WASIXWATER TREATMENT PLANTS 

The purpose of wastewater treatment is to remove pollutants that may have a 

deleterious effect on human health or aquatic organisms. Traditionally, municipal wastewater 

treatment plants have been designed for the treatment of conventional pollutants: BOD, TSS, 
oil and grease, pH, and fecal coliform. 

The methods used to treat municipal wastewaters usually combine physical treatment 
units (e.g., screening, degritting, comminution, and sedimentation) and biological treatment 

processes (e.g., activated sludge). Figure 4-1 provides a simplified flow diagram of a 

secondary treatment plant. The treatment process, comprising five stages (preliminary 

treatment, primary treatment, secondary treatment, disinfection, sludge conditioning), is 

described in the following paragraphs. 

rnarv treatment may include a variety of treatment units, such as screening, grit 

removal, and comminution. The main purpose of these units, identified below, is to remove 

large debris, sand, gravel, and nonputrescible organic matter, thereby protecting downstream 

pumps, valves, and piping ikom wear, abrasion, and clogging. 

l Screening generally involves the use of parallel bars or gratings with uniform spacing, 
designed to remove larger debris and solids from the wastewater. Some treatment 
plants use mechanical cleaning racks for this function. 
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l Grit chambers are designed to remove inert solids from the wastewater, based on 
differential settling rates of the wastewater solids and the flow and velocity of the 
wastewater. Some grit chambers are aerated, which provides better control of the 
size of particles to be removed. 

l Comminutors cut large wastewater solids into a uniform size of less than one-quarter 
inch. 

The residuals generated from preliminary treatment are largely inert and are generally 

disposed of in landfiis. 

. v is the removal of settlable solids from the wastewater through 

sedimentation in clarifiers (settling tanks). In addition, floatable materials (e.g., oil and 

grease) are removed by skimming the surface of the clarifier. At some wastewater treatment 

plants, wastewater from sludge digesters (described below) is returned to the primary 

clarifiers. 

Residuals generated from primary treatment consist of the sludges that settle out and 

the skimmings from the surface of the clarifier. Primary solids may be mixed with secondary 

sludges (wasted from the secondary clarifiers) prior to subsequent conditioning and disposal. 

Sludge conditioning and disposal are &tailed below. 

v processes are designed to break down pollutants from wastewater 
through biological processes. These processes include a wide array of technologies but most 

involve variations of activated sludge processes, attached growth systems (e.g., trickling 

filters and rotating biological contactors), and ponds and other natural systems (e.g., 

stabilization ponds, land treatment). Examples of the more common processes are discussed 

below. 

l Activated sludge proce’sses consist of aeration tanks followed by secondary clarifiers. 
The aeration tanks contain a microbial population that degrades organic pollutants 
through catabolic processes. The tanks are aerated to ensure proper mixing and to 
maintain dissolved oxygen levels necessary to support microbial activity. Secondary 
clarifiers settle out the biomass and allow for either recycling of solids to the aeration 
tank or conditioning and disposal as sludge. 

l The recycling of solids to the aeration tanks may allow organics that have sorbed to 
the sludge to be retained within the treatment system for periods in excess of the 
hydraulic detention time. Thus, volatilization may occur long after the contaminant is 
reduced in the treated effluent. 
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l Trickling filters are Ms of coarse materials (natural or synthetic) over which the 
effluent from primary processes is distributed uniformly. Microorganisms that 
biodegrade organics.in the wastewater form a slimy covering on the filter media 
Wastewater may be recycled through the filter to allow for a consistent flow across 
the filter media Air forced upward through the filter media enhances oxygen transfer. 

l Lagoons or stabili%ation ponds generally are simple basins surrounded by earthen 
dikes that provide for the biological stabilization of organic pollutants. Depending on 
their depth and specific design, lagoons may be aerobic, anaerobic, facultative, or 
aerated systems. 

. . . Dlstnfecaon. most commonly through chlorination, destroys bacteria, pathogens, and 

viruses in the wastewater. Excessive free chlorine in the wastewater discharge can, 

however, cause aquatic ‘toxicity in the receiving stream. 

. . . co- may include thickening, aerobic or anaerobic digestion, and 

dewatering. Sludge digestion processes reduce sludge volume and stabilize solids through 
biodegradation of organic matter. Dewatering and drying operations further reduce sludge 

volume. Sidestreams generated from sludge conditioning operations aregenerally returned to 

the treatment plant, upstream of secondary treatment units. 

Congress directed EPA to evaluate pollutant removals achieved by secondary treatment 

plants. This involves assessment of the quantities of pollutants that are removed from the 

wastewater, as well as the fates of those poUutants. 

The percent removal of a pollutant in a POTW is the percent reduction’ of the POTW 
influent concentration achieved by POTW treatment processes. The percent removal of a 

pollutant in a POTW is defined as: 

where: 

R = [(Gin - G&/Cd x loo96 
R = Removal efficiency (presented as a percent) 

Gut = Effluent concentration 

Gin = Influent concentration. 

Thus, if POTW influent concentration is 50 micrograms per liter @g/l) and effluent 

concentration is 20 pg/l, the percent removal is [(50-20)/50] X 100 or 60 percent. 
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4.2 DSS POLLUTANTREMOVALSDATA 

To estimate the removability and fate of pollutants, the DSS used the results of 

research conducted by EPA’s Wastewater Environmental Research Laboratory (WERL) in 

Cincinnati, Ohio. 

Members of the EPA-WERL group based their estimates of probable fate on their best 

professional judgments (BPJs), summarized literature data, their collective knowledge of 

biodegradation literature, their “hands-on” pilot-plant experience with pertinent pollutant 

removability, and their experience with ongoing treatability studies. They used Henry’s Law 
Constants, octanol/water partition coefficients, and qualitative biodegradation data in making 

the estimates. 

EPA-WERL generated removal efficiency estimates based on data obtained from three 

EPA-WERL research projects and their BPJ. Estimated pollutant removals were projected 

for both acclimated and unacclimated treatment plants. The estimates provided for acclimated 

treatment plants were based on a conventional activated sludge wastewater treatment 

system meeting secondary treatment requirements and having pollutants influent to the 

treatment plant at 500 parts per billion. It was also assumed that the pollutant being 

evaluated was discharged to the POTW with a group of typical toxic pollutants at low 
background concentrations; Unacclimated removals data were projected using experimental 

data from WERL research studies and knowledge of the available literature. 

A limited amount of removal data on unacclimated treatment plant operations supported 

the development of the estimates both on overall removal and on volatilization fractions. It is 

important to note that because EPA-WERL calculated removal based on the difference 

between influent and effluent pollutant concentrations, “removal” for purposes of the DSS 

included volatilization. 

To determine which EPA-WERL estimates approximate actual, full-scale POTW 

removal efficiencies, EPA compared the EPA-WERL estimates in the DSS to removals 

obtained from data on 40 POTWs in Fate of Priority Pollutants in Publicly Owned Treatment 

Works (EPA, 1982b) (the “40-POTW Study’*). For selected DSS pollutants, Table 4-l 

compares the acclimated and unacclimated percent removal estimates made by EPA-WERL 

in the DSS with the percent removals derived from the 40-POTW Study data. No clear 

correspondence is seen between the EPA-WERL and the 40-POTW removal estimates.. 

4-7 



(Table 4-l provides acclimated and unacclimated removals estimates for organic 

compmmds but only a single set of estimates for metals. This is because removal of metals 

in biological systems does not depend on biological activity (although metals may sorb to the 
biomass and be removed with sludge) and is not influenced by the extent to which the 

treatment system is acclimated.) 

Table 4-2 presents pollutant fates far those DSS pollutants for which individual sludge 

partition rates could be calculated. ‘This table provides a rough mass balance; it employs data 

from two different sources-EPA-WERL (September 261988, memo from D. F. Bishop to T. 

P. O’Farrell, “Estimation of Removability and Impact on RCRA Toxics”) estimates for 

fractions removed and stripped (volatilized) and EPA’s 40-POTW Study for partitioning to 
sludge-estimating the fraction biodegraded by difference. Of the 80 to 90 percent total 
removal estimated for chloroform, for example, Table 4-2 indicates that 70 to 90 percent is 

volatilized, 2 percent partitions to sludge, and 8 to 28 percent is believed to be actually 

biodegraded. 

4.3 EVALUATIONOFPOLLUTANTREMOVALEFFKIENCYDATA 

The pollutant removals and loadings estimates in the DSS provided an important 
benchmark for evaluating the impacts of pollutants discharged to wastewater treatment 

plants. Since completion of the DSS in 1986, new data bases have been created, providing 

additional information on pollutant removal efficiencies at wastewater treatment plants. 

These data provide an opportunity to revisit the DSS removal estimates and evaluate the 

appropriateness of their use in estimating pollutant removals on a national and a plant- 

specific basis. 

To be consistent with the congressional mandate to examine removals at secondary 

wastewater treatment plants (and since the DSS estimates assumed an activated sludge 

plant meeting secondary discharge standards), the data bases were screened carefully to 

ensure that they only contained data consistent with a project definition of secondary 

treatment (presented in Subsection 4.3.1). 

Subsection 4.3.2 discusses the two major data bases evaluated: a 47-POTW data base 

created for this study and a data base that resulted from a study by the Ontario Ministry of 

the Environment in support of its Municipal Industrial Strategy for Abatement (MISA) 
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Table 4-l. Comparison. of Estimated DSS Percent Removals With Those 
Obtained Using IO-POTW Study Data 

Pollutant 

Arsenic 

cadmium 

Chlorobenzene 

chmmium 

1,2-Dichlorobenzene 

Dichlcnudifluoromethane 

Ethylbenzene 

Lead 

Mercury 
Methylene Chloride 

Nitrobenzene 
Selenium 

silver 

Tetrachloroethylene 

Toluene 

1 , 1.1 -Trichloroethane 

Trichloroethylene 

Trichlorofluoxomethane 

Acrolein 

Antimony 

Benzene 

Bis(ZChloroethy1) Ether 

Bis(2-Chloroethoxy) Methane 

Bis(2-Ethylhexyl) Phthalate 

Bromomethane 
Butyl Benzyl Phthalate 

Para-Chloro-Meta-Cresol 

Percent Removals 

DSS Unacclimated 

DSS 
Acclimated Median Low 40-POTW 

50 - - * (93.9) 

27 - - 86.6 

90 90 90 * (99.5) 

70 - - 78.9 

90 87 85 91.6 

95 95 95 * (80.3) 

95 90 90 96.0 

90 -- 88.5 

50 - - 82.0 
95 87 85 ** 

90 25 20 - 
50 --- 

90 -- 91.3 

90 85 80 80.1 

95 90 90 97.6 

95 90 85 87.6 

95 87 85 92.0 

95 90 85 * (97.9) 

95 95 95 - 

- - - * (71.5) 

95 90 90 94.1 

90 50 30 - 

10 10 10 - 

90 90 90 73.5 

95 95 95 * (1W 
95 90 90 98.7 

95 50 40 * (96.7) 
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Table.4-1. Comparikon of Estimated DSS Percent Removals With Those 
Obtained Using 40-POTW Study Data (continued) 

Pollutant 

Cbloroetbane 

chloroform 

Chloromethane 

2Cbloronaphthalene 
cyanide 

Di-n-butyl Phthalate 

1,3-Dicblorobenzene 
1 ,I-Dicblorobcnxene 

1,l -Dichloroetbane 
1,2-Dicbloroetbane 

1,l -Dichloroethyleae 

1 ,2-Trans-Dichloroethylene 

2,4Dichlcwophenol 

12Dichloropropane 
Dietbyl Phthalate 

2&Dimethylphenol 

Dimethyl Phthalate 

Di-N-Octyl Phthalate 
Kexachloro- 1,3-Butadiene 

Kexachloroethane 

Naphtbalene 

Nickel 

N-Nitrosodimetbyl Amine 

Pentacblorophenol 

Phenol 

1 J ,2,2-Tetrachloroethane 

Tribromomethane 

Percent Removals 

DSS Unacclimated 

DSS 
Acclimated Median Low 40-POTW 

95 90 90 - 

90 80 80 67.6 

95 90 90 97.4 

95 80 80 - 
90 -- ** 

90 90 90 88.2 

90 87 85 * WO) 
90 87 85 * (94.9) 

90 80 80 * mn 
90 50 30 * (55.4) 

95 90 90 * (81.1) 

90 80 80 92.8 

95 55 50 - 

90 70 70 * wm 
90 75 70 * (99.2) 

95 85 80 - 

95 65 60 * (1W 

90 90 90 8 (100) 
95 90 90 - 

95 90 90 - 

95 75 70 98.1 

35 - - 47.5 

90 75 70 - 

95 25 20 60.6 

95 85 80 96.7 

90 25 20 * (93.8) 

65 35 30 * (90.5) 
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Table 4-l. Comparison of Estimated DSS Percent Removals With Those 
Obtained Using 40-POTW Study Data (continued) 

Percent Removals 

DSS Unacclimated 

Pollutant 

1,2,4-Trichlorobenzene 

1,1,2-Trichloroethane 

2,4,6Trichlorophenol 

Vinyl Chloride 

Acenaphthylene 

Acxyloniuilc 

An thracene 

2Chlorophenol 

2,4-Dinitrophenol 

Aldrin 

Chlordane 

Endrin 

Toxaphene 

DSS 
Acclimated Median Low 40-POW 

85 85 85 * (96.6) 

80 25 20 * (98.6) 

95 55 50 - 

95 95 95 99.8 

95 90 90 - 

- 75 70 - 

95 90 90 * (83.1) 

95 65 60 - 

90 75 70 - 

90 90 90 * (91.2) 

90 90 90 - 

95 90 90 - 

95 90 90 - 

* Fewer than five of the POTWs had a percent removal for this pollutant. Percent removal 
based on fewer than five POTWs is indicated in parentheses. 

** Percent removals were deleted because of analytical difficulties. 

Source: Adapted from the Domestic Sewage Study (EPA, 1986). 
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Table 4-2. Summary Table of Estimated Fraction Removed: Stripped, Partitioned, and Biodegraded for 
Pollutants With Paititioning Rates Available 

Pollutant 

1,2-Dichloroethane 

Phenol 

Naphthalene 

1 ,1,2,2-Tetrachloroethane 

1.1 ,ZTrichloroethane 

Diethyl Phthalate 

Dimethyl Phthalate 

Pentachlorophenol 

Bis(2-Ethylhexyl) Phthalate 

Butyl Benzyl Phthalate 

Di-n-Butyl Phthalate 

Di-n-Cctyl Phthalate 

Anthracene 

1 ,l-Dichloroethane 

Chloroform 

Trans-l&Dichlorocthylene 

1,2-Dichloropropanc 

Chlorobenxene 

Acclimated’ Unacclimated1 Acclimated1 Unacclimated1 Fraction2 Acclimatcd3 Unacclimated3 Relative1 
Fraction m eQ 

Median Lo: 
Fraction Fraction Partitioned Fraction Fraction Acc.lhnatcd 

Removed Stripped StriPpcd to Sludge Biodegraded Bia@akd Bkxkgradability 

0.90 0.50 0.30 0.50 0.90 0.05 0.45 0.05 Moderate 

0.95 0.85 0.80 0 0 0.15 0.85 0.85 Rapid 

0.95 0.75 0.70 0.30 0.30 0.28 0.42 0.42 Moderate 

0.90 0.25 0.20 0.40 0.60 0.04 0.56 0.36 Slow 

0.80 0.25 0.20 0.50 0.80 0 0.50 0.20 Slow 

0.90 0.75 0.70 0 0 0.01 0.99 0.99 Rapid 

0.95 0.65 0.60 0 0 0 1.00 1.00 Rapid 

0.95 0.25 0.20 0 0 0.18 0.82 0.82 Moderate 

0.90 0.90 0.90 0 0 0.73 0.27 0.27 Moderate 

0.95 0.90 0.90 0 0 0.45 0.55 0.55 Rapid 

0.90 0.90 0.90 0 0 0.22 0.78 0.78 Rapid 

0.90. 0.90 0.90 0 0 0.08 0.92 0.92 Moderate 

0:95 0.90 0.90 0 0 0.55 0.45 0.45 Moderate 

0.90 0.90 0.80 0.70 0.90 0 0.30 0.10 Moderate 

0.90 0.80 0.80 0.70 0.90 0.02 0.28 0.08 MOdUYlk 

0.90 0.80 0.80 0.70 0.90 0.54 0 0 Moderate 

0.90 0.70 0.70 0.50 0.90 0 0.50 0.10 Slow 

0.90 0.90 0.90 0.30 0.50 0.15 0.55 0.35 Moderate 
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Table 4-2. Summary Table of Estimated Fraction Removed: Stripped, Partitioned, and Biodegraded for 
Pollutants With Partitioning Rates Available (continued) 

Pollutant 

Acclimated1 Unacclimated1 Acclimated1 Unacclimatedt Fraction2 Acclimated3 Unacclimated3 Relative1 
Fraction Fraction Praction Remo ed 

LO: 

Fraction Partitioned Fraction Fraction Acclimated 
Removed Median StriPpcd Stripped to Sludge Biodegradal BkXkg&Xl Biodegradability 

1 ,ZDichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Ethylbenzene 

Toluene 

Trichloroethylene 

1,2,4-Trichlorobenzene 

Vinyl Chloride 

Bromoethane 

Carbon Tetrachloride 

Dichlorodifluoromethane 

Tetrachloroethylene 

l.l,l-Trichloroethane 

1 .l -Dichloroethylene 

Trichlorofluoromethant 

0.90 0.87 0.85 0.50 0.90 0.35 0.15 0 Slow 

0.90 0.87 0.85 0.50 0.90 0.03 0.47 0.07 Slow 

0.90 0.87 0.85 0.50 0.90 0.25 0.25 0 Slow 

0.95 0.90 0.90 0.25 0.80 0.06 0.69 0.14 Rapid 

0.95 0.90 0.90 0.25 0.80 0.28 0.47 0 Rapid 

0.95 0.87 0.85 0.70 0.80 0.06 0.24 0.14 Moderate 

0.95 0.90 0.90 0.25 0.80 0.02 0.74 0.18 Moderate 

0.85 0.85 0.85 0.50 0.60 0.09 0.41 0.31 Slow 

0.95 0.95 0.95 0.90 0.95 0.02 0.08 0.03 Moderaie 

0.95 0.95 0.95 0.90 0.95 0 0.10 0.05 Moderate 

0.90 0.85 0.80 0.80 0.90 0.13 0.07 0 Moderate 

0.95 0.95 0.95 0.95 0.95 0 0.05 0.05 Moderate 

0.90 0.85 0.80 0.50 0.80 0.03 0.47 0.17 Moderate 

0.95 0.90 0.85 0.80 0.90 0.01 0.19 0.09 Rapid 

0.95 0.90 0.90 0.80 0.90 0 0.20 0.10 Moderate 

0.95 0.90 0.85 0.80 0.90 0 0.20 0.10 Moderate 

1. From September 26, 1985, memo from D.F. Bishop to T.P. O’Farrell, “‘Estimation of Removability and Impact of RCRA Toxics.” 

2. Calculated using Fate of Priority Pollutants in Publicly Owned Treatment Works, Volume 1 (EPA, 1982b). 

3. Calculated by difference. 
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(Environment Ontario, 1988). Finally, Subsection 4.3.3 presents an analysis of the data 

bases, initially examining trends in pollutant removal efficiencies across wastewater 

treatment plants and then briefly discussing the variability of removals within wastewater 

treatment plants. 

4.3.1 De&don of u Prvject Defiaitiim for Secondtvp Treabnent 

As mentioned previously, Congress directed EPA to study “the extent to which 

secondary treatment at publicly owned treatment works removes toxic pollutants.” However, 

the term ‘%econdary treatment” is subject to numerous interpretations. Engineering 

definitions of secondary treatment have traditionally been based solely on the type of 
treatment technology employed. Such definitions generally encompass the settling of solids 

and the biological treatment processes that biodegrade organic pollutants in wastewater. 

This type of definition has proven adequate for purposes of treatment plant design and 

construction. However, even well-designed plants may vary in performance, depending on 
the proficiency of plant operators, the adequacy of operation and maintenance, and the 
continued validity of the design considerations. EPA thus determined that a strict 
engineering definition of secondary treatment would not be adequate for the purposes of this 

study, since such a definition would not screen out poorly designed, operated, or maintained 

plants. Only pollutant removals data from properly operated POTWs can provide a 
consistent baseline for comparison of pollutant removals; otherwise, removals data could be 

an artifact of poor design and/or operation. 

EPA regulations also provide a definition of secondary treatment, based in part on the 

performance capabilities of the treatment processes employed. Part 133 of 40 CFR mandates 

the minimum level of effluent quality that secondary treatment facilities must achieve. The 

regulations (40 CFR 133.102) state that for BOD and TSS, “the 3Oday average shall not 

exceed 30 milligrams/liter (mg/l), the 7day average shall not exceed 45 mg/l, and the 30day 
average percent removal shall not be less than 85 percent.” In addition, the pH must be 

between 6 and 9 standard units. 

Concerned that such a regulatory defmition might omit the use of existing treatment 
plants that are not as effective in reducing BOD and TSS, EPA defined facilities eligible for 

consideration as “equivalent to secondary treatment” (49 FR 37006). EZquivalent secondary 
treatment facilities provide significant biological treatment but are not designed to 

consistently meet the numerical standards noted above. According to current regulations 
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(40 CFR 133.105), a facility is eligible for quivalent-to-secondary treatment status if it 

meets the following conditions: 

l The BOD and TSS effluent concentrations consistently achievable through proper 
operation and maintenance of the treatment works exceed the minimum levels for 
secondary treatment as specified in 40 CH? 133.102(a) and (c). 

l A trickling filter or waste stabilization pond is used as the principal process. 

l The treatment works provide significant biological treatment of municipal 
wastewater. 

BOD and TSS limits for such POlWs are a 3Oday average of 45 mg/l and a 7-day 

average of 65 mg/l; the 3Oday average percent removal must not be less than 65 percent. 

EPA used a project definition of secondary treatment that draws from both the 

technology- and regulatory-based definitions. This definition includes all wastewater 

treatment plants that employ one or more biological treatment processes (i.e., activated 
sludge, oxidation ditches, trickling filters, rotating biological contactors, or stabilization 

ponds/lagoons) that do not provide tertiary treatment and that are in compliance with 
secondaq discharge standards for BOD and TSS. Rather than using a strict definition of 

compliance as the standard for screening plant performance, EPA used significant non- 

compliance (SNC). The definition of SNC recognizes that even well-operated plants may on 

occasion experience minor exceedances of their permit limits, which may not reflect overall 

operational performance. Moreover, the long-standing administrative use of SNC within 

EPA provided for an easily understood benchmark. (The definition of SNC for violations of 

effluent limitations for conventional pollutants is any exceedance that is 1.4 times greater 

than the permit discharge limit-the multiplier is 1.2 for toxic pollutants-and that occurs for 
2 or more months during a 2quarter review perid or an exceedance of any parameter limit 

by any amount that occurs for any 4 or more months during a 2-quarter period). Canadian 

plants included in this study had to meet the same biological treatment technology screen and 

achieve 85-percent removal of BOD and TSS. 

4.33 Pollutant Removals Efficiency Data Bases 

EPA based its analysis on full-scale POTW data and did not consider data from pilot- 

plant or bench-scale research projects. Pilot-plant and bench-scale biological treatment 

systems are, by defmition, maintained under carefully controlled conditions for such factors as 

temperature, flow rates, influent loadings of BOD and possibly toxic pollutants, sludge 
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wasting rates, and aeration rates. Consistency of conditions is necessary for process 

optimization, whether for design or modeling purposes. In contrast, full-scale POTWs are 
subject to many uncontrollable conditions, including daily and seasonal variations in flows, 

temperature, and pollutant loadings. There are significant differences in treatment train 

configurations and operational characteristics among POTWs. All these variables influence 

the rases of physical and chemical changes (adsorption, volatilization, biodegradation) that 

affect pollutant removals across biological treatment systems and determine pollutant fates 

within individual POTWs. 

This study examines full-scale treatment plant pollutant removals data from a 47- 

POTW data base created by EPA, a study prepared for the Ontario Ministry of the 

Environment, and EPA’s, 4WOTW Study. Each of these data bases contains data collected 
during a specific period and analyzed using different editing rules; they differ in design and 

methodology. Each data base was analyzed separately as part of this study of treatment 
plant pollutant removals, the differences described above precluding compilation into a single 

data set. 

The pollutant removals data presented in the three data bases are largely limited to 

priority pollutants. EPA is aware that research has been undertaken on pollutant removals 

for pollutants beyond those evaluated here. However, these are generally bench-scale 

research projects, often addressing site-specifk concerns; for the reasons discussed 

previously, EPA chose to include only full-scale treatment plant data in this evaluation. 

e 47-POTW Data - As part .of the present study, EPA compiled a data base 

from readily available information on pollutant removals at 47 POTWs located in EPA 

Regions II, III, V, VI, VII, VIII, and IX, with the greatest number of plants in Region VI. All 

47 POTWs met the definition of secondary treatment described in Subsection 4.3.1 and all are 

implementing approved pretreatment programs. Of the 47 POTWs, 39 had flows of less than 

15 mgd, 5 had flows of between 15 and 45 mgd, and 3 had flows of greater than 45 mgd. The 

data represented in this data base were collected by POTWs as part of their National 

Pollutant Discharge Elimination System (NPDES) permit requirements. These rquirements 

included the use of sample collection and analytical methodologies conforming to 40 CFR Part 

136. 

To facilitate comparison of the 47-POTW data with other data collected for this study, 

average removal efficiencies were calculated for each pollutant for each facility. (Sampling 
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rcgimcs generally involved composite sampling of treatment plant influent and effluent for 
between 2 and 5 days.) Average removal efftciencies were calculated based on analysis of 

average irifluent and effluent data. Subsection 4.3.3 of this report summarizes POTW 
removal efficiency data from the 47-POlW data base and compares them with removal 

efficiency data from DSS and the MISA study. Appendix B-l provides the complete data 

sets. 

. t . . . of the m for Abatement 

(MISA) Da - The purpose of the MISA study was to provide POTW influent and 

effluent monitoring data to support the development of monitoring regulations. The study 

examined monitoring data for 37 Canadian POTWs. (Sampling involved the collection of 

composite samples at locations in the plants representative of the plant influent and effluent 

streams, including raw and treated sludges. Composite samples were taken over periods of 2 
to 5 consecutive days.) Of the 37 POTWs in the MISA study, 30 met the project definition of 

secondary treatment (i.e., they employed biological wastewater treatment processes and 
achieved at least 85percent removals of influent BOD and TSS). The present study used 

data from only these 30 POTWs. 

Monitoring conducted in the MISA study covered 144 organic contaminants, 13 metals, 
selenium, cyanide, and conventional pollutants. The influent and effluent concentrations were 

measured for each contaminant detected during the sampling period. This project made use of 

all analytical data sets collected during the study in calculating removal effkiencies. In the 

MISA study, pollutant concentrations were reported as geometric means over the sampling 

period. For purposes of this report, EPA calculated pollutant removals from the geometric 
mean influent and effluent data provided in the MISA report. 

Of the 159 toxic pollutants addressed in the MISA study, 95 were detected in either the 

influent or effluent wastestreams of the 30 POTWs that met the project definition of 

secondary treatment. Of these 95 pollutants, 43 are common to the DSS list of 165 

pollutants. Subsection 4.3.3 discusses these data and compares them with DSS and the 47- 
POTW data base. Appendix B-2 provides the complete MISA data sets for the 30 POTWs 

included in this analysis. 

The actual list of pollutants included in the performance comparisons was selected for 

each data base based on commonality with the DSS pollutant list and on the number of 

treatment plants reporting pollutant removals data. The comparison included only those 

4-17 



parameters for which at least five data sets (representing five POTWs) were obtained. 

Table 4-3 lists the DSS pollutants common to either the 47-POTW data base, the MISA 

study,ar both used in the comparisons. Copper was added to the analysis even though it is 

not a DSS pollutant because of its occurrence in all sewage. 

The pollutant removals data available for analysis and discussion in this chapter reflect 

only a limited number of pollutants. Historically, there has been little incentive for POTWs to 

conduct treatment plant monitoring for pollutants other than metals. This is because cost for 

conducting analysis for organic con taminants is far greater than that for metals (it is not 

uncommon for POTWs to perform metals analysis inhouse). In addition, for many POTWs, 

regulatory requirements (NPDES permits, sludge management requirements) do not 
currently include limitations or monitoring requirements for organics. 

4.3.3 Analysis of Secondary Treatment Plant PoUutant Removals Dutu 

This subsection summari zes the removal efficiency data from the 47-POTW data base and 
the MISA study and compares the results to DSS removal efficiency estimates. After 

obtaining pollutant removals data tid creating a list of pollutants for which removals could be 
evaluated, EPA conducted a trend analysis to characterize pollutant removals. Pollutant 

removal efficiency distributions were examincd to determine whether any trends exist in the 

frequency of occurrence. 

Subsection 4.3.3.1 analyzes pollutant removal efficiencies achieved across a large 

number of secondary treatment plants. The analysis includes an evaluation of frequency 
distributions of removals obtained from the 47-POTW and MISA data bases. The variability 

in pollutant removals among treatment plants is also characterized in terms of the median and 

inter-quartile ranges obtained from removal frequency distributions by pollutant. These 

ranges are then compared to estimated unacclimated removals in DSS. Subsection 4.3.3.2 

delineates an approach for characterizing pollutant removals that could be used where wide 

fluctuations in polIutant removals are observed. 

In establishing and interpreting POTW-specific removal efftciencies, it was necessary 

to adopt a number of data interpretation conventions. These conventions are described briefly 

in the following discussion. 

Comparisons of removal efficiencies with DSS estimates were made against 

ccltmated, rather than acclimated, DSS values. In establishing acclimated removal 
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Table 4-3. Pollutants Considered in DSS, the MISA Study, and the 
47.POTW Data Base 

Pollutants DSS MISA 47-POW 

Antimony 
Barium 
cadmium 
czhmmillm 
Nickel 
silver 
ZillC 

CopPer 
Lead 
Cyanide 
Mercury 
Arsenic 
Selenium 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

Butylbenzyl Phtbalate 
M-Cresol 
Phenol 
Naphthalene 

Chlcxofi3xin 
Ethyl Benzene 
M & P Xylenes 
0 Xylenes 
l,l,l-Trichloroethane 

Trichlomethylene 
~ Tetrachloroethylene 
Methoxychlor 
PCB-Total 
1,2,dTrichlorobenzene 

,2,4-D 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

:: 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

:: 
X 
X 

X 
X 
X 
X 
X 
X 

X 

~ 2,4,5-T 
1 ,ZTrans Dichloroethylene 
Diethyl Phthalate 
DI-N-Octyl Phthalate 
~ Bis-2(Ethyl Hexyl) Phthalate 
~Di-N-Butyl-Phthalate 

X X 
X X 
X X 
X X 
X X 
X X 

Toluene 
1,4-Dichlorobenzene 

X X 
X .X 
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estimates in DSS, EPA assumed an activated sludge treatment plant meeting secondary 
discharge standards, receiving a steady feed of each pollutant at 500 ppb. Pollutant loadings 

reported in both the 47-POTW and MISA data bases, however, vary across a range of 

concentrations that does not approximate the conditions DSS assumed for acclimation., The 

fact that the 47-POTW and MISA data did not approximate the 500 ppb influent wastewater 
concentration used by EPA-WEFL should not be surprising. EPA performed statistical 

analysis of influent concentrations of seven metals in Determining Natiunal Removal Credits 
for Selected Pollutants for Publicly Owned Treatment Works (EPA, 1982a), based on data 

from the 40-POTW Study. That document presents average influent concentrations for seven 

metals at 39 PO’IWs. Of the 273 averages-one for each of the 7 metsIs at 39 planwnly 
15 metal concentrations were at least as large as 500 ppb, with 9 of these being for zinc. 

Furthermore, the majority of the 273 concentrations are less than 100 ppb, as shown below: 

I Metal 
Number With Number With 

Avg. Infl. ~100 ppb Avg. Infl. >500 ppb I 

cadmium 37 1 

Chromium 16 1 

Copper 13 1 

Lead 29 1 

Nickel 30 2 

Silver 39 0 

ZillC 1 9 

Comparisons were made to the estimated median removal values in DSS, which provide 

a central representation of pollutant removals. Where analytical data in the 47-POTW or 

MISA data bases indicated influent or effluent pollutant concentrations to be below detection 

limits, removals were calculated using one-half the analytical detection limit as the surrogate 

pollutant concentration in order to prevent surrogate values of zero for pollutant levels cited 

as below detection. 

All calculated negative removals (i.e., pollutant concentrations that were higher in 

effluent than influent) were included in all data sets and analyses. (In general, negative 

removal occurs when effluent concentrations indicate that more of a given pollutant is present 
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in effluent than is present in influent.) Although some pollutants may be formed through 

catabolic processes during secondary treatment, this could not account for negative removals 

for metals, and it is unlikely that this phenomenon alone is sufficient to explain the observed 

negative removals for the wide range of organics being evaluated. 

Two hypotheses could explain negative removals: (1) sampling procedures may not 

account for the hydraulic detention time of the POTW and, hence, may not be representative, 

and (2) nonsteady state conditions may prevail at the POTW. The following paragraphs 

provide more detail on each of these hypotheses. 

. tention - In most cases, POTWs conduct simultaneous composite 

sampling of plant influent and effluent and grab sampling of sludge. Even when samples are 

cornposited over a period of 1 or more days, the sampling may fail to account for hydraulic 

detention times and the impact of any internal recycle streams within the treatment plant. 

The extent to which monitoring data included in the 47-POTW data base and the MISA study 
address hydraulic detention times and recycle streams and the extent to which these factors 

may account for the caIculated negative removals, could not be determined. 

. . 
v State Cl- - Nonsteady state conditions usually prevail at 

wastewater treatment plants. Steady state is a condition in which the input loading of a 

particular pollutant (the influent loading) equals the combined output loading of that pollutant 

(equal to the sum of the effluent loading, the sludge loading, and biodegradation and 

volatilization losses). Nonsteady state conditions, the inevitable result of variable influent 

loadings, are induced by (1) changing flows to the treatment plant, (2) perturbation of 
physical process equilibria, such as sludge sorption/desorption, and (3) alteration of 

biodegradation kinetics. Nonsteady state conditions may also be brought about by variations 

in such plant operating characteristics as aeration rates, sludge recirculation, and wasting 

rates. As with hydraulic detention time, the extent to which nonsteady state conditions 

existed at the FWlWs being examined could not be evaluated based on available data. 

4.3.3.1 Analysis of Secondary Wastewater Treatment Plant Pollutant Data 

The removal efficiencies calculated from the 47-POTW data base are given in Table 4-4 

(calculations were performed only for pollutants for which there were at least five 

observations). This table presents the number of observations (influent and effluent data 

sets), the calculated average influent and effluent pollutant concentration, and the calculated 
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Table 4-4. Pollutant Removal Efficiencies Reported in the 470POTW Data Base 

Facility Pollutant 

39 
23 

2 
27 
28 
36 

I 40 
8 

13 
24 
27 

I zi 
46 
6 

13 
~ 17 

23 

G 
31 
32 
39 
46 

ii 
8 

Barium 
Bis (2-Ethylhexyl)phthalate 
Bis (2-Ethylhexyl)phthalate 
Bis (2-Ethylhexyl)phthalate 
Bis (2-Ethylhexyl)phthalate 
Bis (2-Ethylhexyl)phtha!ate 
Bis (2-Ethylhexyl)phthalate 
Bis (2-Ethylhexyl)phthalate 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Chromium 
Chromium 
Chmmium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Copper 
Copper 
comer 

Number of 
Observations 

Average Average 
Influent Effluent 
(me/l) (mg/l) 

7 

I 
10 
6 
6 
6 
6 
5 
5 
5 

i 
10 
11 
34 
5 
5 

:: 
10 
6 
8 
9 

:i 
34 
6 

0.224286 0.061429 72.6 
0.114000 0.116500 -2.2 
0.145273 0.083636 42.4 
0.169000 0.124500 26.3 
0.114000 0.034000 70.2 
0.029500 0.059000 -100.0 
0.016750 0.004750 71.6 
0.016167 0.017167 -6.2 
0.007200 0.005200 27.8 
0.003800 0.006000 -57.9 
0.005200 0.001600 69.2 
0.005600 0.005100 8.9 
0.ooo480 0.007020 -1362.5 
0.048000 0.0125Of.j 74.0 
0.101364 0.0358.18 64.7 
0.032735 0.011118 66.0 
0.012600 O.OO9OOO 28.6 
0.048ooO 0.016000 66.7 
0.037636 0.030182 19.8 
0.122091 0.037182 69.5 
0.016200 0.025700 -58.6 
0.035 167 0.005417 84.6 
0.151125 0.008625 94.3 
0.087778 0.018889 78.5 
1.77’1818 0.204545 88.5 
0.196278 0.027722 85.9 
0.087118 0.013000 85.1 
0.051833 0.019500~ 62.4 

“Average?’ 
Removal Efficiencies 
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Table 4-4. Pollutant Removal Efficiencies Reported in the 47-POTW Data Base (continued) 

Facility Pollutant 
Numberof 

Observations 

Average 
Muent 
OmP) 

Average 
Effhwt 
(mg/l) 

“Average” 
Removal Efficiencies 

13 
14 
15 
16 
17 
22 
23 
24 
26 
27 
28 
30 

3: 
33 
36 

3”t 
40 

1: 
46 
6 

36 
46 
11 
11 
13 

Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Cyanide 
Cyanide 
Cyanide 
Di-N-Butyl Phthalate 
Di-N-Octyl Phthalate 
TX-N-Octvl Phthalatt 

6 

: 
5 
5 

8 
9 
9 
5 
6 

i 

ii 
7 

1: 
6 
6 
7 

11 
23 

5 
11 

z 
5 

0.068 167 o.o35ooo- 
0.022167 O.OJOl67 
0.021500 0.045167 
0.045400 0.008400 
0,136OoO 0.021000 
0.125000 0.057500 
0.055556 0.017944 
0.064000 0.009889 
0.026556 0.002000 
0.054000 0.039000 
0.065000 0.025000 
0.149500 0.058687 
fW7125 0.037812 
0.109375 0.028875 
0.114000 0.031812 
0.034286 0.005714. 
0.047500 0.011250 
0.119333 0.063667 
0.093333 0.025000 
0.038333 0.013417 
OAK29429 0.017357 
0.170000 0.05909 1 
0.012217 0.010000 
0.026000 o.osaoo 
0.522000 0.052545 
0.036800 0.017800 
0.194200 0.042800 
0.194800 0.042600 

48.7 
54.1 

-110.1 
81.5 
84.6 
54.0 
67.7 
84.5 
92.5 
27.8 
61.5 

E 
73:6 
72.1 
83.3 
76.3 
46.6 
73.2 
65.0 
41.0 
65.2 
18.1 

-115.4 
89.9 
51.6 
78.0 
78.1 

4-23 



Table 4-4. Pollutant Removal Efliciencies Reported in the 47,POTW Data Base (continued) 

Facility Pollutant 

11 
12 
28 
6 

13 
14 
15 
23 
24 
30 
31 
32 
39 
40 
46 
11 
38 
5 
6 

t4 
23 
24 
26 
27 
39 
46 

8 

Diethyl Phthalate 
Diethyl Phthalate 
Diethyl Phthalate 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Mercury 
Mercury 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Phenols 

Number of 
Observations 

Average 
Influent 
(mg/l) 

5 

i 
34 
5 
5 

ii 
8 

: 
8 
9 
5 

11 
5 

z 
34 
5 

1: 
6 

z 
9 

11 
6 

0.016600 
0.022200 
0.016500 
0.032029 
0.018000 
0.016000 
0.018600 
0.032625 
0.034875 
0.033OOQ 
0.108000 
0.080625 
0.093333 
0.069000 
0.320000 
0.000730 

i+EE 
O&1912 
0.016000 
0.005WO 
0.028727 
0.012aIO 
0.010333 
0.048CNIO 
0.087889 
0.884545 
0.046833 

Average 
Effluent 
(m&/l) 

“Average” 
Removal Efficiencies 

0.005000 
0.005000 
0.018667 
0.018118 
0.011000 
O.W6OOO 
0.012400 
0.017312 
0.012500 
0.042000 
0.005167 
0.038500 
0.013333 
0.050000 
0.188182 
0.001340 
0.001500 
0.017ooo 
0.027912 

xz 
0:032636 
0.012500 
0.012833 
0.039000 
0.019000 
0.45OwO 
0.010667 

69.9 
77.5 

-13.1 
43.4 
38.9 
62.5 
33.3 
46.9 
64.2 

-27.3 
95.2 
52.2 
85.7 
27.5 
41.2 

-83.6 
77.3 
72.8 
54.9 
72.5 
0.0 

-13.6 
-4.2 

-24.2 
18.8 
78.4 
49.1 
77.2 
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Table 4-4. Pollutant Removal Efficiencies Reported in the 47.POTW Data Base (continued) 

Facility Pollutant 
Number of 

Observations 

Average Average 
Influent Effluent 
Owl0 (mg/l) 

15 
23 
24 
26 
29 
36 
42 
43 
6 

13 

iz 
36 
5 
6 
8 

11 
13 
14 
15 
1.6 
17 
22 
23 
24 
26 
27 
28 

Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Silver 
Silver 
Silver 
Silver 
Trichloroethylene 
zinc 
Zinc 
ZiiC 

ZllC 

Zinc 
zinc 
zinc 
zinc 
zinc 
zinc 
zinc 
zinc 
zinc 
zinc 
zinc 

6 
10 
6 

10 

t 
6 

3: 
6 
6 
8 
7 

20 
34 
6 

2 

f 
7 

z 
11 
11 
10 
6 
6 

0.096667 0.08OMMI 
0.103ooo 0.039000 
0.141667 0.040833 
0.159000 0.041500 
0.061178 0.023233 
4.006667 0.103333 
0.359000 0.128345 
0.161667 0.123345 
0.0159cnI 0.010667 
0.009500 0.006500 
0.006500 0.003333 
0.034375 0.008570 
0.080257 0.002500 
0.224825 0.145800 
0.130088 0.028500 
0.126500 0.050833 
0.138600 0.134600 
0.223333 0.161667 
0.118333 0.063333 
0.148333 0.121667 
0.197571 0.063714 
0.110000 0.026000 
0.270000 0.073333 
0.160091 0.072727 
0.222364 0.039273 
0.082700 0.031400 
O.lOMMIO 0.050833 
0.220000 0.029167 

“Average” 
Removal Efficiencies 

17.2 
62.1 
71.2 
73.9 
62.0 
97.4 
64.2 
23.7 
32.9 
31.6 
48.7 
74.5 
96.9 
35.2 
78.1 
59.8 

272.96 
46:5 
18.0 
67.8 
76.4 
72.8 
54.6 
82.3 
62.0 
49.2 
86.7 
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Table 4-4. Pollutant Removal Efficiencies Reported in the 47.POTW Data Base (continued) 

Facility Pollutant 
29 Zinc 
30 zinc 
31 zinc 

ii ZiiC ZiiC 

36 zinc 
38 zinc 

ii zinc zinc 
42 zinc 
43 Zinc 
46 Zinc 
36 1,2-Trans-Dichloroethylene 
12 1,4-Dichlorobenzene 

Numberof 
Observations 

6 
ii 

8 8 
7 
6 

17 6 
7 
6 

11 
; 

Average Average 
lnfluent Effluent 
( Id) 

O.lY2mI 
( m 

0.0:8917 
0.198125 0.081125 
0.192500 0.054Om 

0.208375 0.177mxI 0.086625 0.116937 
0.31m 0.032857 
0.178333 0.035000 

0.244706 0.215000 0.050294 0.025000 
0.098429 0.054429 
0.073333 0.061667 
0.347364 0.087091 
0.017580 0.002500 
0.022000 0.042600 

“Average” 
Removal Efficiencies 

77.4 
59.1 
71.9 

58.4 33.9 
89.4 
80.4 

79.4 88.4 
44.7 
15.9 
74.9 
85.8 

-93.6 
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average removal efficiency for each plant. Table 4-5 allows for more ready. comparison of 

calculated removal efficiencies across plants for each pollutant. 

Table 4-5 shows that where data were provided for more than one treatment plant, the 

range of average removals was quite large. For example, average mercury removals ranged 

from -85.6 percent to 77.3 percent, and average cadmium removal efficiencies ranged from 

-1+362.5 percent to 73.9 percent. These data clearly suggest that pollutant removal at 

secondary wastewater treatment plants is highly plant specific. Figure 4-2 represents these 

data graphically. 

While Tables 4-4 and 45 provide interesting information into the variability of removals 
from POTW to POTW, they provide little insight regarding removals within individual plants. 

Figures 4-3 through 4-7 present the distribution of removal efficiencies at the individual 

POTW within the 47-POTW data base that was represented by the greatest amount of 

sampling data; These f&ures illustrate the frequency with which removal efficiencies were 

achieved across all reported sampling events. (for copper, zinc, chromium, nickel, and lead). 

While data for copper and zinc suggest that some centralized tendencies might exist among 
the reported removal efficiencies, this is not the case for chromium, lead, or nickel. These 
data suggest that any calculations or decisions made regarding specific POTW removal 

efficiencies should be conservative in nature and based on a comprehensive data set of 

POTW-specific data. 

To provide a broad measure of the comparability of removals data from the 47-POTW, 

MISA, and DSS data bases, the median unacclimated removal estimates from the DSS were 
plotted against the firstand third quartiles of POTW average removal efficiencies calculated 

from the 47-POTW data base and the MISA study. (Quartiles divide a data set into four 

equal parts. Data points lying between the first and fourth quartiles represent the middle 50 

percent of the data set, with the second quartile representing the median.) Appendices B-3 

and B-4 present the complete set of pollutant removal frequency distribution and cumulative 

frequency plots for the 47-POTW data base and the MISA study, respectively. Examination 

of these distributions yields the following observations: 

l Frequency distribution plots of organics and metals data from the 47-POTW Study 
revealed a wide dispersion of the data, with no trends being readily discernable. 
These wide dispersions suggest that single removal values, such as the median or 
mean, would not appropriately reflect actual pollutant removals. 
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Table 4-5. Descriptive Statistics for Average POTW Removal Efficiencies 
in the 479POTW Data Base 

Number of Number of 
Pollutant* Minimum Maximum Median Mean POTWs Observations 

Barium 72.6115 72.6115 72.6115 72.6115 1 7 
Bis (2-Ethylhexyl) Phthalate -100 71.6418 26.33 14 14.5997 7 55 
Cadmium -1362.5 73.9583 27.7778 - 167.977 7 46 
Chromium -58.6420 94.2928 68.1062 53.78 13 10 110 
Cyanide - 115.385 89.9338 18.1495 -2.4338 3 39 
Di-N-Butyl Phthalate 51.6304 51.6304 51.6304 51.6304 1 5 
Di-N-Octyl Phthalate 77.9609 78.1314 78.0461 78.0461 2 10 
Diethyl Phthalate -13.1313 77.4775 69.8795 44.7419 3 16 
Lead -27.2727 95.2160 45.1846 46.9904 12 109 
Mercury -83.5616 77.2727 -3.1445 -3.1445 2 10 
Nickel -24.1935 78.3818 33.9382 30.455 1 10 97 
Phenols 17.2414 97.4210 64.2493 61.0084 9 62 
Silver 3 1.5789 74.5455 40.8160 46.9391 4 50 
Trichloroethylene 96.8850 96.8850 96.8850 96.8850 1 7 
zinc 2.8860 89.4009 62.03 14 59.0255 27 243 
1,2-Trans-Dichloroethylene 85.7793 85.7793 85.7793 85.7793 1 5 
1,4-Dichlorobenzene -93.6364 -93.6364 -93.6364 -93.6364 1 5 

*With the exception of barium, all pollutants are priority pollutants. 
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Figure 4-2. Minimum, Average, and Maximum Daily Removal Efficiencies from 
47.POTW Data Base (acrwa all POTWsJ 
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Figure 4-3. In-plant Removal Effkiency Distribution for Copper from 
One POTW in the 47-POTW Data Base 
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Figure 4-4. In-plant Removal Efficiency Distribution for Zinc from 
One POTW in the 47-POTW Data Base 
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Figure 4-5. In-plant Removal Efficiency Distribution for Chromium from 
One POTW in the 47.POTW Data Base 
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Figure 4-6. In-plant Removal Effhziency Distribution for Nickel from 
One POTW in the 47-POTW Data Base 
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Figure 4-7. In-plant Removal Effkiency Distribution for Lead from 
One POTW in the 47-POTW Data Base 
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Frequency distribution plots for inorganics and metals data from the MISA data base 
also show wide dispersions. As was the case with the 47-POTW data, .these MISA 
data suggest that such removals should not be represented by single values. 
However, for 11 of the 16 organic pollutants plotted, over 75 percent removals were 
indicated. These organics represented both volatile and semi-volatile compounds. 

The 47-POTW and MISA data bases have 11 pollutants in common. Examination of 
the frequency distribution plots showed that 8 of the 11 plots have overlapping 
interquartile ranges. Of these eight, only three pollutants have median values that 
fall reciprocally into the corresponding interqwtile ranges. These observations do 
not indicate clear similarities between the two data bases. 

l The DSS estimates of median unacclimated pollutant removals mot be considered 
representative of the removals observed in either the 47-POTW or the MBA data 
bases. In comparing DSS pollutant removals with the cummulative plots of the 47- 
POTW and MICA data bases, only 7 of 18 pollutant parameters in the 47-POTW 
data base and only 12*of 23 pollutant parameters in the MISA study fall within the 
interquartile ranges. Only three DSS estimates fall within the interquartile ranges of 
both data bases. 

A previous study conducted by EPA, Determining National Removal Credits for 

Selected Poilutants for Publicly Owned Treritment Works (EPA, 1982a), includes statistical 

analyses of polhuant removals data and provides an appropriate point of comparison for these 

observations. This study analyzed treatment plant removals data for cadmium, chromium, 

copper, lead, nickel, silver, zinc, and cyanide, as reported in the 40-POTW Study (EPA, 
1982b). 

The purpose of the 40-POTW Study was to determine the fate and occurrence of priority 

pollutants at POTWs. The study, conducted in 1978, included extensive sampling at 40 
geographically distributed treatment plants representing a variety of technologies, size 

ranges, and industrial flow contributions, 

The 40-POTW Study plants were selected if they operated at or near the efficiency 
required to meet secondary treatment regulations, although not all of the plants always met 

30/30 BOD/TSS discharge limitations. The study population included both secondary and 

some advanced wastewater treatment facilities. 

Since the 40-POTW Study population was different from that evaluated in this chapter 

and different data editing rules were employed (e.g., in the way that concentrations below 

detection limits were treated), direct comparison of the removal efficiency distribution 

histograms is not appropriate. However, the results of the analyses can be compared. The 
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results of the statistical analysis in the removal credits study indicated wide dispersions in 

observed removal efftciencies, with no readily observable trends. These observations are 

consistent with the examination of metals removals for the 47-POTW and MISA data bases. 

4.3.3.2 Approach for Characterizing Dispersed Pollutant Removals Data 

The analyses provided in Subsection 4.3.3.1 suggest that removals can be quite variable 

from POTW to POTW and from sampling event to sampling event at individual POTWs. 

POTWs frequently take 8- or 24-hour composite samples of POTW influent and effluent 

streams and grab samples of sludge to characterize pollutant content. This method of 

sampling may not account for POTW hydraulic detention times and recycle stmams within the 

treatment plant. In addition, POTWs are likely to be nonsteady state systems. As a result 
of these complicating factors, the use of a single central value, such as the median, may not 

characterize the observed dispersed removals adequately. 

Rather than relying on the median or other measure of central tendency, it may be more 
appropriate to characterize dispersions of removal efficiencies at POTWs by deciles. (A 

decile is similar in concept to a median. Whereas a median divides an ordered data set into 2 

equal parts, with half of the values less than the median and half greater, deciles divide an 
ordered data set into lO.equal parts. Ten percent of the data set values are less than the first 

decile, 20 percent of the data set values are less than the second decile, and so on. The fifth 

decile is equivalent to the median.) Although using deciles to estimate removal efficiencies 

at a POTW would be no more likely to represent actual removal efficiencies than using 

medians, selecting appropriate deciles would increase the probability that actual. removals 

were at least as efficient as the decile value used. This conservative approach would 

increase confidence that actual efficiencies were not being overestimated (and, thus, that 

greater pollutant loadings were passing through the plant) or in the case of sludge, 

underestimated (in which case greater loadings than predicted would enter the sludge). As 

described in Chapter 5, the use of deciles to characterize removals has previously been 

recommended in developing local limits (see, for example, EPA’s Guidance Manual on the 

Development and Implementation of Local Discharge Limitations Under the Pretreatment 

Program EPA, 19871). 

An approach using deciles rather than measures of central tendency could be equally 

appropriate in national decisionmaking related to removal efficiency. Once deciles are 

calculated for individual treatment plant data, estimates for use in national policymaking 
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purposes might he derived from median values of selected decile removals from the subject 

universe of treatment plants. 

A decile approach is generally more data-intensive than approaches that use measures 

of central tendency. To calculate deciles, the number of data points (i.e., the number of 
sampling events at an individual POTW) must be sufficient to allow the division of individual 

data sets into 10 equal parts; measures of central tendency, such as the mean or median, 

require as few as one or two data points. This approach would greatly enhance the 

confidence with which programmatic and policy decisions related to treatment plant 

performance can be made at both the local and national levels. 

4.4 FINDINGS 

Toxic pollutants present in the raw sewage entering secondary treatment plants may 
have several fates. Some toxic organic pollutants may biodegrade to varying extents. Those 

that are not biodegraded are either partitioned to sewage sludge, volatilized at various 
stages in the treatment train, or discharged to receiving waters. Metals are not biodegrad&, 
they either enter sewage sludges or remain in the POTW’s wastestream and are discharged 

in the .effluent. 

The removal of most .toxic pollutants from wastewaters by POTWs is largely incidental 

tothe treatment of conventional pollutants and-should be considered in terms of partitioning 

among akmative pathways; pollutants may be shifted from one medium to another (to the 

air through volatilization or adsorbed to sludge), as well as removed through biodegradation. 

The DSS estimated percent removals of selected priority pollutants by municipal 

wastewater treatment plants. These estimates, based on the research and BPJ of experts, 

served in part as the starting point for additionaI calculations estimating national pollutant 

loadings to air, sludge, and receiving waters. Values were presented for both “acclimated” 

and “unacclimated” treatment systems. 

The examination of removal efficiencies is important for two reasons: because the 

loadings calculated in the DSS are based in part on estimated treatment plant remova 

efficiencies (and subsequent loadings estimates) and because of the significance of treatment 
plant removal efficiencies in various programmatic aspects of the pretreatment program. 
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Removal efficiencies may vary widely among and within PO’IWs. 

l Examination of the individual data sets representing POTW removal efficiencies, in 
the 47-POTW data base indicated that very wide ranges of removals occurred for the 
pollutants examined. 

l Examination of POTW average pollutant removal efficiencies in both the 47-POTW 
data base and the MISA data base indicated that PGTW average removal efficiencies 
are dispersed widely from POTW to POTW. For these two data sets, the average 
POTW pollutant removal efficiencies could not be appropriately represented by any 
single value. 

l MISA study data suggest that removals for a subset of organic pollutants (both 
volatile and semi-volatile) occur within a narmw range in excess of 75-percent 
removal. The+ pollutants were not representative of any single group of compounds 
(volatile or otherwise) in the data base that might otherwise have explained the 
trend. In contrast to the MISA results, analysis of the 47-PGTW data suggests that 
organics removals occur over a wide range, with no discernable trends. 

l Analysis of data from oue PGTW within the 47-PUIW data base (the plant having 
the most extensive data) suggested that removals of copper and zinc might be fairly 
consistent for that plant. However, no such consistency was observed for chromium, 
lead, and nickel. 

While the data contained in the data bases evaluated in this study sometimes extended 

beyond the list of priority pollutauts, the study methodology focused on pollutants having the 

most extensive (and presumably more reliable) data sets; these pollutants were priority 

pollutants.. 

The analysis of the MISA and 47-POTW data bases suggests that single-value, 

national estimates of pollutant removal efficiencies provided in the DSS cannot be 

appropriately applied to specific POTWs for either priority or non-priority pollutants. This 

finding is underscored by the variability in the sampling results within individual POTWs from 

one event to the next. When these results are viewed in conjunction with the wide 

dispersion of removals among different PGTWs, the need for using POTW-specific data in 

making decisions applicable to individual PGTWs is emphasized 

Given the dispersed distributions of pollutant removals observed at secondary 

treatment plants, EPA recognizes the need for more sampling data to be used in calculating 

removal efficiencies. In addition, selection of representative pollutant removal levels based 

on a statistical confidence level would be more appropriate than the use of averages. This 
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approach is consistent with current removal credits regulations which specify. the use of a 75 

percent confidence level, and,EPA guidance on local limits. 

Current EPA guidance allows POTWs to use literature values or other default values to 

represent POTW conditions, including pollutant removals, for which POTW-specific data arc 

not available. The variability in observed pollutant removals, both across plants and from one 

sampling event to the next at individual plants, suggests that the use of literature values or 

other default values in the calculation of local limjts should be reevaluated The obsetved 

variability in pollutant removals suggests the need for more extensive POTW-specific 
monitoring data as the basis for local limits calculations. 

Finally, the finding that pollutant removals are widely variant among treatment plants 

suggests that no single reference level for removals should be accepted at face value and that 

the acceptability of Superfund remediation wastes discharged to POTWs must be evaluated 

on a case-by-case basis. .Such an evaluation would examine the overall acceptability of 

using a given POTW as part of remediation activities and the level of protection afforded the 
POTW and receiving environmexits with the appropriate environmental standards. 
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5. CAPABILITYOF POTWs To REVISE PRETREATMENT STANDARDS 

Section 519(a)(3) of the Water Quality Act of 1987 directed the U.S. Environmental 

Protection Agency (EPA) to study “the capability of publicly owned treatment works 

[POTWS] to revise pretreatment requirements under Section 307(b)(1) of the Federal Water 

Pollution Control Act” (FWPCA). Section 307(b)(1) required EPA to establish national 

pretreatment standards to control the discharge to POTWs of pollutants not susceptible to 

treatment by such works. This section also states that if the owner or operator of a POTW 

can demonstrate that toxic pollutants are removed by the POTW and that such removal will 
not prevent proper sludge management, then allowances reflecting these pollutant removals 

can be applied to the industry-specific categorical standards established by EPA (i.e., the 

POTW can grant removal credits). 

The House of Representatives Committee on Public Works and Transportation, which 

initially developed Section 519 of the Water Quality Act of 1987 (then referred to as Section 
47 of HR 8), stated in the report transmitting this section that: 

The Committee intends that EPA focus particular attention on the extent to 
which EPA’s pretreatment Removal Credits program is presently effectuating 
the Congressional intent behind Section 307(b)(1). Congress added the credits 
system to the Act in 1977 because of its concern that EPA’s categorical 
pretreatment standards could result in costly redundant treatment by industry 
and publicly owned treatment works. The Committee also intends that, in 
implementing Section (519[a][3]), the Administrator shall examine the 
capability of publicly owned treatment works to establish and enforce 
requirements more stringent than or different from national categorical 
standards (House Report No. 189, 99th Congress, 51 [1985]). 

Allowing an industrial facility to discharge more of a pollutant than is permissible under 
a national categorical pretreatment standard based on the percentage removal of that 

pollutant by the POTW is referred to as granting the facility a removal credit. Limits 

developed by a POTW based on a consideration of local environmental factors and 

characteristics of the treatment plant are called “local limits.” 

EPA established a two-tiered study definition for the term “capability.” In assessing 

POTW capability to revise pretreatment requirements through the removal credits and local 

limits processes, EPA is providing Congress with information on the availability of technical 

objectives inherent to removal credits and local limits. EPA also has evaluated POTW 
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capability to perform tasks critical to establishing and enforcing local limits and 

removal credits. The first component of “capability” ensures consideration of POTW 

capability to achieve the statutory and regulatory objectives intended for removal credits and 

local limits, namely, eliminating treatment redundancy in an environmentally protective 

manner and imposing more stringent local controls to meet site-specific plant and 

environmental objectives, respectively. Thus, in evaluating capability to achieve technical 

objectives, EPA is measuring how well these program components are fulfilling their original 

objectives and is considering the availability of environmental criteria that are prerequisites. 

By contrast, the second “capability” component, capability to perform required tasks, 

focuses on the abilities of POTWs to complete significant steps in developing and 
implementing local limits and removal credits. Evaluation of this aspect of POTW capability 

involves assessment of POTW aptitude and technical ability to perform more mechanical 

functions, such as monitoring and limits calculations. 

This two-tiered definition ensures consideration of POTW capability to achieve both the 

ends and the means associated with local limits and removal credits. Section 5.4 fully 

develops the methodology for this two-tiered approach. 

Section 5.1 provides an overview of pretreatment standards (national, State, and local), 

how each type of standard works, and what industries and pollutants are covered by each 

type of standard Section 5.2 describes how removal credits and local limits are developed. 

Section 5.3 summarizes and evaluates the extent of technical and environmental criteria and 

standards, including water quality criteria, toxic effluent limits, sludge quality criteria, sludge 

permit limits, and air quality criteria and emissions limits applicable to POTW wastestreams. 

Characterization of these criteria and limits is necessary because their adequacy and 

existence influences the effectiveness and extent of the environmental objectives that guide 

POTW development or revision of pretreatment standards. Section 5.4 describes the data 

sources and methods used to evaluate POTW capability to revise pretreatment standards. 

Section 5.5 presents the assessment of POTW capability to revise pretreatment standards 

through the granting of removal credits. Section 5.6 evaluates POTW capability to develop 

and implement local limits. Section 5.7 summarize s overall findings. 

5.1 OVERVIEW OF PRETREATMENT STANDARDS 

The General Pretreatment Regulations establish three types of pretreatment standards: 

prohibited discharge standards (40 CFR 403.5[a] and [b]), local limits (40 CFR 403.5[c]), 
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and categorical standards (40 CFR Parts 405-471). The following subsections describe 

these standards briefly. 

5.1.1 Prohibited Discharge Standards 

Sections 403.5(a) and (b) of the General Pretreatment Regulations establish the 
. 

general and specific prohibitions, respectively, that apply to allnondomesnc use= of PO7ws. 

The general prohibitions state that a “user may not introduce into a FQTW any pollutant(s) 

which cause Pass Through or Interference” (see Chapter 1). The specific prohibitions forbid 

pollutant discharges that meet specific conditions, including the following: 

(1) Pollutants that create a tire or explosion hazard in the POTW, including, but not 
limited to, wastestreams with a closed cup flashpoint of less than 60’C (140’F) 
using the test methods specified in 40 CFR 261.21 

(2) Pollutants that will cause corrosive structural damage to the POTW, but in no case 
discharges with pH lower than 5.0, unless the works is designed specifically to 
accommodate such discharges 

(3) Solid or viscous pollutants in amounts that will cause obstruction to the flow in the 
POTW resulting in interference 

(4) Any pollutant, including oxygen demanding pollutants (i.e., biochemical oxygen 
demand [BODJ) released in a discharge at a flow rate and/or pollutant 
concentration that will cause interference with the POTW 

(5) Heat in amounts that will inhibit biological activity in the POTW resulting in 
interference, but in no case heat in such quantities that the temperature at the 
POTW treatment plant exceeds 4O’C (104’F) unless the approval authority, upon 
request of the POTW, approves alternate temperature limits 

(6) Petroleum oil, nonbiodegradable cutting oil, or products of mineral oil origin in 
amounts that will cause interference or pass through 

(7) Pollutants that result in the presence of toxic gases, vapors, or fumes within the 
POTW in a quantity that may cause acute worker health and safety problems 

(8) Any trucked or hauled pollutants, except at discharge points designated by the 
POTW. 

5.1.2 Local Limits 

Local limits are developed to implement the prohibited discharge standards at a 

particular POTW. They are developed by the POTW based on site-specific data and may 

apply to both the categorical and noncategorical industrial users of the POTW. 
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5.1.3 Categorical Standards 

Effluent limitations guidelines are national, uniform, technology-based effluent 

standards promulgated by EPA that apply to all industrial facilities in selected industrial 

categories. Effluent guidelines that restrict pollutants that pass through or interfere with 

POTWs are referred to as categorical pretreatment standards. Effluent guidelines, including 

categorical standards, are developed by EPA’s Industrial Technology Division (IT’D) and are 

based on the capability of available treatment technology. Categorical standards are 

expressed as Pretreatment Standards for Existing Sources (PSES) or Pretreatment 

Standards for New Sources (PSNS); they are published, along with effluent guidelines for 

dircctdischargcrs,h40CFRParts405through471. 

Categorical standards may not be sufficient in themselves to protect a specific POTW 
from pass through and interference; therefore, they are supplemented by prohibited discharge 

standards and local limits. The following subsections report on the status of categorical 

standards, summari - zmg some of the information introduced in Chapters 1 and 3. 

5.1.3.1 Current Standards 

The list of industries subject to categorical standards has changed as a result of court 
decrees, settlement agreements resulting from litigation, and EPA’s development activities. 

Table 5-l lists all industrial categories currently subject to categorical standards, either 
for new or existing sources or both. Tables 5-2 and 5-3 identify the pollutants regulated by 

each category. The number of toxic pollutants regulated for any industry category is variable, 

as the tables show. For example, the Builders’ Paper and Board Mills category regulates 

only two of the 126 priority pollutants, while the Organic Chemicals, Plastics, and Synthetic 

Fibers category regulates more than 40. It should be noted, however, that not all industrial 

categories discharge all toxic pollutants; standards are established only for those identified 

as pollutants of concern. In addition, the treatment technology upon which the standards are 
based often achieve treatment of other pollutants in the wastewater. Rather than 

establishing standards and requiring monitoring for all pollutants potentially present, EPA 

often has established standards only for indicator pollutants. 

Chromium and zinc are the most frequently regulated toxic pollutants; they are regulated 

for 16 of the 34 categories with toxic standards. Phenol, tetrachloroethylene, toluene, and 

naphthalene are the four most frequently regulated toxic organic pollutants; phenol is 
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Table 5-l. Industrial Categories with Pretreatment Standards for 
Existing Sources (PSES) and Pretreatment Standards 

for New Sources (PSNS) 

40 CFR Part PSES PSNS Industrial Category 

467 
427 
461 
431 
458 
465 
468 
469 
413 
412 
424 
418 
426 
406 
447 
415 
420 
425 
433 

471 
421 
414 
446 
443 
419 
439 
466 
430 
428 
417 
423 

X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Aluminum forming 
Asbestos manufacturing 
Battery manufacturing 
Builders* paper and board mills 
Carbon black manufacturing 
Coil coating 
Copperforming 
Electrical and electronic components 
Electroplating 
Feedlots 
FetroaUoy manufacturing 
Fertilizer manufacturing 
Glass manufacturing 
Grain mills manufacturing 
Ink formulating 
Inorganic chemicals 
Iron and steel manufacturing 
Leather tanning and finishing 
Metal finishing 
Metal molding and casting 
Nonferrous metals forming and metal powders 
Nonferrous metals manufacturing 
Organic chemicals, plastics, synthetic fibers 
Paint formulating 
Paving and roofing materials 
Petroleum refining 
Pharmaceutical manufacturing 
Porcelain enameling 
Pulp, paper, and paperboard 
Rubber manufacturing 
Soap and detergent manufacturing 
Steam electric power generating 
Sugar processing 
Timber products processing 
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Table S-2. Consent Decree Industrial Categories With Categorical Pretreatment Standards 

Bir(Pchloroo~) Ether 

2-Chbmethyf Vhyl Ether (mixd) 
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T T 1 Tj 1 1 ITI 1 1 1x1 1 1 P 
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‘X’-Numerical standard, T-AeguLeted as part of total toxic organics (JTO), ‘P-No discharge in detectable amounts, 

‘W-Standard has been remanded. 
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Table 5-2. Consent Decree Industrial Categories Witb Categorical Pretreattint Standards 

IBIS (P-Ethyihexyl) Phthalate 
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Table 5-2. Consent Decree Industrial Categories With Categorical Pretreatment Standards 

I Industrlml Category (40 CFR Part) I 
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Table 5-3. Nonconsent Decree Industrial Categories With 
Categorical Pretreatment Standards 

Pollutants 

No Discharge 
of Process 
Wastewater x x x X x x X 
Pollutants 
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regulated for nine categories while the other three are regulated for eight categories. Six of 

the 14 categories with standards for organic pollutants address total toxic 0rganics.l 

In addition, 12 categories have a “no discharge” standard (effectively, a standard of 
zero for all pollutants) for specific manufacturing processes. Another 12 categories have 

standards for toxic pollutants only for new facilities. 

5.1.3.2 Categorical Standards Under the 304(m) Process 

On January 2, 1990, EPA responded to Section 304(m) of the Clean Water Act (CWA) 

by publishing its agenda for revision and review of existing effluent guidelines for direct 

dischargers and promulgation of new effluent guidelines (55 FR 80). At the same time, EPA 

described its plans for reviewing, revising, and promulgating categorical pretreatment 

standards. EPA has decided to revise categorical pretreatment standards for existing and 

new sources in the Organic Chemicals, Plastics, and Synthetic Fibers category (1993). the 
Pharmaceutical Manufacturing category (1994), and the Pulp, Paper, and Paperboard category 

(1995) because some toxic pollutants discharged from these industries are not regulated by 

current pretreatment standards. In addition, EPA is assessing the need to revise categorical 
pretreatment standards for the Petroleum Refining category, the Timber Products Processing 

category, and the Textile Mills category. 

Furthermore, EPA intends to promulgate pretreatment standards for existing sources 

(PSES) and pretreatment standards for new sources (PSNS) for the Pesticide Chemicals 

category (1992), the Hazardous Waste Treatment- Phase 1 category (1995). and the 

Machinery Manufacturing and Rebuilding category (1995). Processes in these categories 

generate large quantities of toxic pollutant loadings to POTWs that often exceed loadings 

from industrial categories already subject to pretreatment standards and effluent limitations. 

Finally, EPA plans to study the following industrial categories to determine the merit of 

1. Total toxic organics is defined as the sum of the masses or concentrations of specific toxic 
organic compounds in the industrial user’s process wastewater at a concentration greater 
than 0.01 milligram per liter (mg/l). 
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developing effluent guidelines (including categorical standards), which could affect thousands 

of facilities that discharge toxic pollutants to POTWs: 

Drum Reconditioning 

Hospitals 

Industrial Laundries 

Paint Formulating 

Solvent Recycling 

Stripper Oil and Gas Extraction 

Transportation Equipment Cleaning 

Used Oil Reclamation and Refining. 

5.2 POTWRE~I~IONSTOPRETREATMENTSTANDARDS 

Congress has requested an evaluation of POTWs’ capability to revise or establish 

pretreatment standards. This chapter reviews the steps involved in developing and 
implementing removal credits and local limits. 

5.2.1 Removal Credits Development and Implementiztion 

Removal credits are mechanisms by which POTWs may adjust federally established 

categorical pretreatment standards to reflect pollutant removals demonstrated at a POTW, 

assuming the POTW meets other environmental criteria, such as the POTW’s National 

Pollutant Discharge Elimination System (NPDES) permit limits, sewage sludge use/disposal 

criteria, and local limits. The purpose of removal credits is to eliminate the need for 

costly, redundant industrial pretreatment in cases where the local POTW provides some 

measure of treatment for the regulated pollutants. 

Currently, the removal credits provisions of the General Pretreatment Regulations (at 

40 CFR 403.7) are suspended until the comprehensive sludge disposal regulations of 40 CFR 

Part 503 are promulgated. For the purposes of describing the removal credits development 

process in this subsection, the approach defined in the regulations at 40 CFR 403.7 (although 

currently suspended) will be used. 



The current removal credit provisions of 40 CFR 403.7 specify that a POW must do the 

following before it can be authorized to grant removal credits to categorical industrial users: 

l Apply for authorization to grant removal credits from the approval authority 

l Demonstrate consistent removal of the pollutant for which a removal credit is being 
sought 

l Have an approved pretreatment program or qualify for the exception to this 
requirement 

l Maintain compliance with applicable Federal, State, and local sludge disposal 
requirements 

l Maintain compliance with its NPDES permit limits and conditions. 

An eligible POTW may apply to the approval authority at any time for authorization to 

give or mod@ such credits. The approval authority must review the application in accordance 

with the procedures listed in 40 CFR 403.11, which are the same procedures used to review 
pretreatment program submissions. The approval authority must complete the review and 
respond to the POTW within 90 days from the date of public notice of the submission of a 
request for removal credit authorization or 180 days if the public comment period is extended 
or if a public hearing is held. After the approval authority has reviewed the application, it can 

approve or deny the application, or it can authorize a lower removal credit than the POTW 

sought. 

Once the approval authority has approved a POTW’s removal credit application, the 

consistent removal rate documented in the application will be included in the POTW’s 

NPDES permit upon the earliest reissuance or modification (at or following pretreatment 

program approval) and become an enforceable requirement of the POTW’s permit. The 

approved removal rate will remain in effect for the term of the POTW’s NPDES permit, 

provided the POTW continues to meet the conditions for removal credit approval, including 

maintaining consistent removal. 

After removal credit authority has been granted for a particular pollutant regulated in a 

categorical pretreatment standard, the POTW may automatically extend that removal credit 

to other categorical standards where the same pollutant is regulated. Application of the 

removal credit to other categories is conditioned upon continued compliance with both sludge 

requirements and NPDES permit limits and conditions. 
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Once the POTW has been granted authorization to give removal credits, it must 

continue to monitor and report on its removal capabilities at least once per year. The 

approval authority may require more frequent reporting. The report must include analytical 

results for those pollutants for which removal credits were granted. A minimum of one 

representative sample per month for the period covered is required for the report. Sampling 

and analytical methods must conform to the requirements specified in the final removal credit 

rule. 

The following subsections discuss the application requirements in the order specified in 

the removal credit provision. Appendix C-l provides an example removal credit calculation. 

5.2.1.1 List of Pollutants 

The application must list the pollutant(s) for which removal credits are proposed. These 
pollutants may include any toxic or other regulated pollutant for which discharge limits are 

specified in a categorical pretreatment standard. Some categorical pretreatment standards 

use conventional or nonconventional pollutants as indicators or surrogates for toxic 

pollutants. Removal credits may only be given for indicator or surrogate pollutants regulated 

in a categorical standard if the standard specifically allows removal credits. 

5.2.1.2 Consistent Removal Data 

The POTW’s application must demonstrate consistent removal for each pollutant for 

which a removal credit is being sought. With certain exceptions, discussed in the following 

paragraphs, this demonstration must include analytical data from influent and effluent 

samples and a calculation of consistent removal. Analytical data are required from at least 12 
representative samples of influent and effluent taken at approximately equal intervals 

throughout 1 full year. 

“Consistent removal*’ is currently defined as the arithmetic mean of the lowest 50 

percent of the removals calculated by the POTW. In other words, if 12 samples of influent 

and effluent are collected, the removals for each of the 12 are calculated, and the average of 

the lowest 6 is deemed “consistent removal.” This means that removal at approximately a 

75 percent confidence level is required. 
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When pollutants are not measurable in some influent and effluent samples, the provision 

provides for several alternatives to numerical averaging of results, including the following: 

l Use of historical data to calculate the consistent removal rate 

l Use of data from treatability studies, demonstrated removal at similar treatment 
facilities, or some other alternative means to demonstrate consistent removal. 

These alternative procedures are available with the concurrence of the approval authority. A 
pollutant is deemed not “measurable” if the analytical method either cannot detect it or is 

unable to yield a concentration value. At a minimum, these options must provide data 

representative of the yearly and seasonal variations to which the treatment system is 

subjected. 

If the demonstrated removal rate for a pollutant drops substantially and consistently, 
the approved removal credit will be reduced or withdrawn according to the procedures and 
criteria described in the regulations. The effect of reducing or withdrawing removal rates for 

categorical industrial users is that pretreatment standards will be made more stringent, 

potentially requiring installation of additional treatment by affected industriaI users. Where 

the PO’IW was initially deemed to have a high consistent removal rate, the effect of a 

reduced removal credit upon industrial users could be substantial. The POTW should also be 

aware that the demonstrated removal rate becomes an enforceable part of the POTW’s 
NPDES permit. Therefore, the POTW may elect to demonstrate removal at one level, apply 

for authority to grant a lesser level, and perhaps actually grant an even lesser amount of 

credit. 

5.2.1.3 Calculation of Revised Discharge Limits 

The removal credit application must contain the revised discharge limits for each 
pollutant and for each industrial category (or subcategory where appropriate) for which 

removal credits are proposed. The revised limits are derived by using the following formula: 

X 
Y=G 

where: 

Y = revised discharge limit for the pollutant 
x = pollutant discharge limit specified in the applicable categorical 

pretreatment standard 
r = POTW’s consistent removal rate for the pollutant. 
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Many POTWs have more than one treatment plant receiving wastewater from industrial 

users (IUs) regulated by categorical pretreatment standards. Removal rates must be 

determined separately for each treatment plant. The POTW may then revise and regulate 

separate limits for categorical IUs discharging to different treatment plants, or it may take the 
most stringent limit (i.e., tbe limit that has been revised using the lowest removal rate of all 

the plants) and use that as the limit for all IUs discharging to all plants. It is important to 

note that the POTW must demonstrate a consistent removal rate for each pollutant at & 

treatment plant that receives wastewater f&m IUs for which removal credits will apply. 

5.2.1.4 Local Pretreatment Program Certification 

The removal credit application must include a certification from the POTW stating that it 
has an approved pretreatment program or qualifies for exemption Erom this requirement as 

discussed below. The certification must be signed by an authorized POTW representative. 

5.2.1.5 Sewage Sludge Management Certification 

The POTW’s application must specifically describe its current method to use or dispose 

of its sludge and certify that granting removal credits will not cause the POTW to violate any 
cif the following Federal statutory provisions and regulations or permits issued to implement 

them (or more stringent State or local regulations): 

l Section 405 of the Clean Water Act 

l Solid Waste Disposal Act (SWDA), including Title II, more commonly referred to as 
the Resource Conservation and Recovery Act (RCRA), and State regulations 
contained in any State sludge management plan prepared pursuant to Subtitle D of 
RCRA 

l Clean Air Act 

l Toxic Substances Control Act 

l Marine Protection, Research, and Sanctuaries Act. 

To meet the requirements of this section, the POTW should demonstrate that it will 

continue to comply with applicable sludge disposal regulations after the categorical standards 

are revised. This demonstration involves determining the increase of the pollutant in the 

sludge that will result from the standard’s revision. 
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5.2.1.6 NPDES Permit Limit Certification 

The final application requirement is a certification that granting removal credits will not 
cause a violation of the POTW’s NPDES permit limits and conditions. Alternatively, the 

POTW can demonstrate that even though it is not currently in compliance with its NPDES 

permit, it will be in compliance when its industrial user(s) are required to meet the categorical 

pretreatment standards (as modified by the removal credit provision). Either demonstration 

involves calculation of the anticipated increase of the pollutant concentrations in the influent 

to the treatment plant and the resulting effect on treatment processes and effluent. 

Where the POTW’s NPDES permit does not have toxic pollutant limits, the POTW 

should check that water quality criteria or standards (if applicable) will continue to be met 

after the categorical standards are revised. 

5.2.1.7 Removal Credits Implementation 

Once consistent removal is established, and the industrial users’ revised standards 

have been calculated the POTW must implement the revised standards through its system of 

individual control mechanisms. This is usually done by revising existing industrial user 

permits to incorporate all revised limits. The POTW then performs its routine monitoring and 
inspections, and reviews self-monitoring reports, to ensure continued compliance with these 

revised standards. 

5.2.2 Local Limits Dcvelopmtnd and Implementation 

Under the National Pretreatment Program, local limits are POTW-specific discharge 

standards that are based on site-specific information and typically are applied to both 

categorical and noncategorical industrial users of POTWs. The purpose of local limits is to 

prevent pass through and interference, to protect POTW operations and chosen sewage 

sludge use and disposal practices, and to ensure worker health and safety. More specifically, 

local limits are developed at a particular POTW to implement the prohibited discharge 

standards described in Subsection 5.1.1, regardless of whether any of its industrial 

dischargers are subject to categorical pretreatment standards. EPA’s July 24, 1990, revisions 

to the General Pretreatment Regulations (55 FR 30082) require each POTW with an 

approved pretreatment program to submit with its NPDES permit application a formal 
evaluation of the need to revise local limits. 

There are many ways in which a POTW may generate its local limits. For example, it 

may choose to adopt limits developed by another POTW of similar design; it may use 
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modified drinking water standards; it may adopt categorical standards, such as metal finishing 
limits; or it may adopt limits based on literature findings. None of these methods, however, 

specifically addresses the fundamental purposes of local limits defined previously, which are 

to prevent adverse effects to the POTW, to the environment, and to public health. To address 

these concerns, which are highly site-specific, the POTW must conduct a comprehensive 

evaluation of its operational and environmental characteristics and develop protective IocaI 
limits based on this evaluation. 

The predominant approach used by POTWs and advocated in EPA’s Guidance Manual 

on the Development and Implementation of Local Discharge Limitations Under the 

Pretreatment Program (EPA, 1987a) (hereafter called “EPA’s Local Limits Guidance”) is a 

pollutant-specific approach known as the maximum allowable headworks loading (MAHL) 
method. This method involves back-calculating from environmental and plant protection 

criteria to develop MAHLs. This is accomplished, pollutant by pollutant, for each 

environmental criterion or POTW requirement. The lowest or most limiting value for each 

pollutant serves as the basis for allocation to industry and ultimately setting local limits. The 

following subsection describes the use of MAHLs in developing local limits. 

5.2.2.1 Maximum Allowable Headworks Loading Method 

EPA’s August 1985 policy memorandum identified six pollutants of potential concern to 

all POTWs-cadmium, chromium, copper, lead, nickel, and zinc-because of their occurrence 

in POTW influents and effluents in concentrations that warrant concern. EPA’s Local Limits 
Guidance identifies four additional pollutants-arsenic, cyanide, silver, and mercury-that all 

POTWs should consider, unless an analysis of their wastewater and sludge shows that they 

are not present in significant amounts. The policy memorandum also states that POTWs 

should collect data on priority, conventional, and nonconventional poilutants reasonably 

expected to be discharged to the POTW in quantities that could pass through or interfere with 

the POTW treatment process, contaminate the sludge, or jeopardize worker health and safety 
or the collection system. 

Generally, the POTW should perform at least one priority pollutant scan and possibly a 

scan for RCRA ground-water monitoring parameters (in Appendix IX of 40 CFR Part 264) to 
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identify potential pollutants of concern in the influent, effluent, and sludge. Once the POTW 

has identified such pollutants, it should evaluate the need for a local limit for each. 

During the local limits development process, the POTW must characterize existing 

loadings to the treatment plant. Local limits should be based on site-specific monitoring data 

wherever possible. This can be accomplished by monitoring all industrial users. PO’IW 

monitoring or industrial user self-monitoring data are both acceptable. The POTW may also 

use information from its industrial waste survey, a prerequisite to local program approval, in 
which the POTW identifies all industrial users that might be subject to its pretreatment 

Program- 

If hauled wastes are accepted at the POTW, they may be a significant source of 

pollutant loadings or flows. In such a case, the POTW should consider the wastes in the 
determination of local limits. 

The POTW also should characterize domestic and other background loadings by 

monitoring a representative portion of its collection system. Use of literature values is 

generally discouraged. If used, these values should be justified in the POTW's submission. 

The POTW must conduct sufficient monitoring at the treatment plant to characterize 

influent, effluent, and sludge loadings for its pollutants of concern. Initial monitoring of the 
treatment plant influent, effluent, and sludge should, at a minimum, represent 5 consecutive 

days. Ongoing monitoring should include data for at least 1 day a month over at least a year 

for metals and other inorganic pollutants, and 1 day of sampling a year for toxic organic 

pollutants. 

Environmental criteria generally include NPDES permit limits, water quality standards 

or criteria, sludge disposal requirements, and unit process inhibition values. The POTW 

should use all applicable environmental criteria when developing local limits. Section 5.3 

summarizes applicable environmental and technical standards and criteria. Additional 

appropriate requirements may include worker health and safety criteria, collection system 

effects, incineration emissions requirements, or other applicable Federal, State, or local 

environmental protection requirements. 
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Another less frequently used environmental criterion is biological toxicity. The July 

1990 Amendment to the NPDES permitting regulations requires POTWs to submit the 

results of biological toxicity testing with their permit renewal applications (40 CFR 

122.211j]). POWs that identify a problem through biological toxicity testing should develop 

local limits to correct the toxicity. Although EPA’s Local Limits Guidance does not specify a 

method to calculate MAHLs based on the results of toxicity testing, additional guidance and 

references on the Toxicity Reduction Evaluation process are available to POTWs. 

The POTW must calculate the maximum amount (pounds/day) of each toxic pollutant 

that may be contributed by an industrial user or received at the headworks of the treatment 

plant that enables the POTW to meet all of the applicable environmental criteria. Figure 5-l 

presents the formulae and data elements necessary to perform these calculations. In 

addition, Appendix C-l presents a sample local limits headworks loading calculation. 

Nonconservative pollutants such as volatile organics require special consideration when 
conducting headworks analysis (e.g., alternative formulas and allocation methods). 

During this step of the local limits development process, the POTW should demonstrate 

that an acceptable mass balance exists between the actual loadings of pollutants at the 

headworks and the estimated loadings of pollutants from specific discharge sources. This can 

be accomplished by calculating the actual loading of each pollutant from influent monitoring 

data and comparing this value with the sum of the estimated loadings from all individual 

sources (e.g., domestic, industrial, hauled waste). 

Once the POTW has calculated the MAHL, a safety factor should be applied and the 

value discounted for domestic/background loadings to determine the maximum allowable 
allocation available for industrial users. A safety factor is incorporated into the calculations 

to allow for future industrial and residential growth and discrepancies that may enter into the 

calculations because of the use of default data or variations in analytical procedures. 

Generally, this safety factor ranges from 10 to 30 percent. 

After the allowable industrial loading has been calculated, the POTW allocates this 

loading according to the number and type of industrial users and the method of application 

(sewer use ordinance and permits). Where the current loading of a pollutant exceeds, or is 

5-19 



Figure 5-l. Equations for Deriving Allowable POTW Influent Loadings 
From In-Plant Criteria 

NPDES permit limit Lm = @.34xRRITmPoTw) 
U-RPOTW) 

Water quality standard LIN = (8-34)Kwt2Gm + QPOTW) - (CSTR)(QSTR)I 
U-RPOTW) 

Secondary treatment (e.g., activated 
sludge) threshold inhibition level 

Lm = W~C~RIT)@.P~T~) 

(1 -RPRIM) 

Tertiary treatment (e.g., nitrification) 
threshold inhibition level 

Sludge digester 
threshold inhibition level 

Sludge disposal criterion/standard 

where: 
LIN = 

CCRIT = 

acRlT = 

QPOTW = 

RPOTW = 

QSTR = 
cm = 

CWQ = 

RPRIM = 

RSEC = 

%IG = 

QDISP = 
PS = 

Lm= 
@.WC~RIT)@I~~~) 

U-&EC) 

LIN = @=)(CCRIT)(QDIG) 
&OTW) 

Allowable influent loading, 1Wday 
In-plant criterion, mg/l 
Sludge disposal criterion/standard, mg/kg dry sludge 
POTW flow (million gallons per day) 
Removal efficiency across POTW, as a decimal 
Receiving stream (upstream) flow, mgd 
Receiving stream background level, mg/l 
Receiving stream water quality standard, mg/l 
Removal efficiency across primary treatment, as a decimal 
Removal efficiency across secondary treatment, as a decimal 
Sewage sludge flow rate to digester, mgd 
Sewage sludge flow rate to disposal, mgd 
Percent of sludge to disposal. 

Uniform concentration local limits can be derived through the use of the following equation: 

CLIM = (1 -SF)(LIN)-LDOM 

@.~+(QIND) 

where: 
CLIM = Uniform concentration local limit, mg/l 

LIN = Maximum allowable influent loading, lbs/day 
SF = Safety factor, as a decimal 
LDoM = Loading for domestic/uncontrollable sources, lb&y 

QIND = Total industrial flow, mgd. 
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expected to exceed, the MAHL, the POTW must establish a local limit to reduce loadings to 
within the range of the MAHL and protect against interference, pass through, and sludge 

contamination. 

A variety of procedures exist for the allocation of the allowable industrial loading. The 

four allocation methods most frequently used by POTWs are: 

l Uniform concentration - The MAHL far each pollutant is divided by the total flow for 
u industrial users (even those that do not discharge the pollutant). The resultant 
discharge concentration for each pollutant is applied to all industrial user discharges. 

l Concentration based on industrial contributory flow - The MAHL for each pollutant is 
divided by the flow from only those industrial users that actually have the pollutant in 
their untreated wastewaters (in concentration greater than the background 
concentration level). The discharge limit derived is applied only to those industrial 
users that contribute the pollutant 

l Mass proportion - The ratio of the MAHL to the current loading for each industrial 
user contributing a particular pollutant is calculated, and the mass loading limit is 
derived by multiplying this ratio by the industry’s current pollutant loading. The limit 
derived is unique for each industry, and limits are developed and applied only. to 
industries that contribute the pollutant. 

l Selected industrial reduction - Individual pollutant loading reductions for each 
industry are determined; typically the loading reductions are based upon the 
treatability of the industrial wastewater for each pollutant. 

The uniform concentration method is the industrial loading allocation method most 

l?equentIy used by POTWs. It is the only method identified above that results in local limits 
that are the same for all industrial users. The other three methods can be termed industry- 

specific. The POTW must employ best professional judgment to evaluate the relative 

advantages and disadvantages of each method and to select the most appropriate method to 

allocate the allowable loading to account for differences, such as the treatability of industrial 

wastewater or the current loading from different industrial facilities. A few POTWs have 

been known to use a “market forces” approach to allocate the MAHL, in which all industrial 

users have been gathered together to allow them to negotiate allocations. Regardless of the 

allocation approach used, the POTW must ensure that the resulting local limits will be 
enforceable and ensure protection of the treatment plant from interference and pass through. 

Many factors on which these local limits calculations are based may vary with time, and 

local limits must be revised periodically to reflect changes in conditions or assumptions (such 
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as changes in environmental criteria, availability of additional monitoring data, new sources of 

pollutants, and changes in POTW processes, capacity, or configuration). 40 CFR 122.21 

(j)(4) requires all pretreatment POIWs to submit a written evaluation of the need to revise 

local limits as an application requirement for NPDES permits. 

Once local limits have been developed, they must be incorporated into the sewer use 

ordinance and/or some form of individual control mechanism, such as permits. Local limits 

may be more stringent than categorical standards for a particular user. The POTW must 

compare all applicable standards and apply the most stringent to each user. The POTW also 
may elect to apply both local limits and categorical standards at separate sampling locations. 

This comparison of local limits and categorical standards often involves complicated 

mathematical adjustments to account for dilute and unregulated flows; thus, POTWs may 

have difficulty in applying the correct standard 

5.2.2.2 Other Local Limits Approaches 

POTWs have used other methods of local limits development, including the collection 
system approach, industrial user management practice plans, and case-by-case discharge 

limits. These approaches are described below briefly. EPA has published extensive 

guidance on the development and implementation of the local limits. Further information on 

each of these methods and the MAHL method can be found in EPA’s Local Limits Guidance. 

To apply this method, the POTW identifies pollutants that may cause fire and explosion 

hazards or other worker health and safety concerns. Pollutants found to be present are 

evaluated for propensity to volatilize and are modeled to evaluate their expected 

concentration in air. Comparisons are made with worker health exposure criteria and lower 

explosive limits. Where values are of concern, the POTW may set limits or require 

development of management practices to control the pollutants. The collection system 

approach may also consider the prohibition of pollutants with specific flashpoints to prevent 

discharge of ignitable wastes. 

Under this approach, POTWs require industrial users to develop management practices 

as enforceable pretreatment requirements for the handling of chemicals and wastes. Such 
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plans include chemical management practices and spill prevention plans. Management 

practice plans are usually narrative local limits. 

In this approach, a POTW may set numeric local limits based on best professional 

judgment and on the performance of available technologies known to be economically feasible. 
This approach is most often used when insufficient data are available to employ the other 

methods above. 

5.3 ENI!IRONMENTALANDTECHNICALCRITERIA 

Environmental and technical standards and criteria developed by approval authorities 

are necessary prerequisites to setting local limits and revising categorical standards through 

removal credits. As noted in Chapter 1, the Agency has developed a number of regulatory 

programs, including the NPDES permitting program and the sludge management program, to 

control Point source discharges and the deleterious impacts associated with sewage sludge 

disposal. These programs seek to limit in municipal permits the mass or concentration of 
pollutants that can enter the environment from POTW wastestreams. Regulators rely on 

numerous environmental standards, criteria, and regulations to set municipal environmental 
objectives. These tools are used, in turn, by municipalities charged with developing or 

revising local limits. Appendix C-2 contains some of these references, including: 

l EPA’s water quality criteria 

l EPA’s proposed pollutant limits for sewage sludge use and disposal. 

The appendix lists the number of States that have EPA-approved water quality standards 

and air emission regulations. With respect to the pretreatment program, criteria are also 

necessary to ensure that the POTS treatment facility, its collection system, and those 

individuals who work in close proximity to these facilities are protected from adverse impacts 

of exposure to toxic pollutants. This section provides a brief overview of these environmental 

criteria and standards, along with observations about their adequacy. 

5.3.1 Water Quality 

In order to protect the integrity of our Nation’s waters, Congress has established 

specific attainment goals that State and Federal regulations are directed to accomplish. To 

meet these goals, EPA publishes water quality criteria for use by States in establishing 
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water quality standards that protect the intended uses of receiving water. The NPDES 
permitting program was established in part to implement these criteria and standards. 

5.3.1.1 Criteria and Standards 

Under Section 304(a) of the Clean Water Act, EPA must develop water quality criteria 

based on the most recent scientific knowledge: 

(A) of the kind and extent of all identifiable effects on health and 
welfare, including . ..plankton. fish, shellfish, wildlife, plant life, 
shorelines, beaches, esthetics, and recreation which may be 
expected from the presence of pollutants in any body of water, 
including groundwater, (B) on the concentration and dispersal of 
pollutants, or their byproducts, through biological, physical, and 
chemical processes; and (C) on the effects of pollutants on 
biological community diversity, productivity, and stability, 
including infotmation on the factors affecting rates of 
eutrophication and rates of organic and inorganic sedimentation 
for varying types of receiving waters. 

In addition to establishing these criteria, EPA must develop information on protecting 

the integrity of water, fish, and wildlife and the use of water for recreational activities. 

Criteria and information developed must be made available to States and the public. 

EPA requires States to develop water quality standards under 40 CFR Part 13 1. A 

water quality standard defines the water quality goals for that water body by designating how 

the water may bc used and by setting numeric levels necessary to protect the uses. State 

water quality standards submissions must describe the following: 

l Water use designations 

l Methods used and analyses conducted to support water quality standards revisions 

l Water quality criteria sufficient to protect the designated uses 

l An antidegradation policy. 

Separate criteria are derived for the protection of aquatic organisms and human health. 

Estimation of health risk requires predicting the effect of low doses for up to a lifetime. Two 
methods are used to formulate human health criteria, according to whether the most 

prominent effect for a pollutant is cancer or a noncancer effect. The first method involves 

extrapolation of cancer responses from high doses over short periods to low doses over 

longer periods. The second method (for noncarcinogenic adverse effects) estimates 

5-24 



concentrations not expected to produce adverse health effects, based on acceptable daily 
intake and derived using no-observed-adverse-effect-level data from animal and human 

health studies. 

EPA’s water quality criteria are compared to concentrations of pollutants in receiving 

waters. If aquatic concentrations exceed these criteria, there is a reasonable chance that 

adverse effects could occur or are occurring in the water body. Thus, water quality criteria 

serve as a general guide for “acceptable” environmental quality. 

The Water Quality Act of 1987 specifically required States to develop numeric 

standards for toxic pollutants that could be expected to interfere with the designated uses of 
the waters of the State and for which Federal water quality criteria had been developed. The 

average number of priority pollutants with standards adopted for aquatic life uses has risen 

from 10 (April 1986) to 30 (February 1990) per State; between 1986 and 1990, the number of 
States with at least some aquatic life standards adopted increased from 33 to 45 (55 FR 
14350). However, overall progress has been slow. As of the February 4, 1990 statutory 

deadline, only 6 of 57 States and Territories (Montana, Oklahoma, Oregon, Wisconsin, Guam 
and Virgin Islands) had complied fully with requirements for adoption of approved water 

quality standards. 

Since many States failed to adopt water quaiity standards by the February 4, 1990, 

statutory deadline, EPA is developing applicable standards for noncomplying States. Table 

5-4 lists the number of States with water quality standards for priority pollutants. 

5.3.1.2 Implementation (NPDES Permitting Program) 

To implement the CWA’s water quality goals, the NPDES permitting program 

establishes requirements for all point source discharges, including POTWs. The permit 

establishes the allowable volume and quality of the discharge into surface waters. Typically, 

NPDES permits to POTWs contain specific limits for conventional pollutants (e.g., 

biochemical oxygen demand [ROD], total suspended solids, fecal coliform) and some 
nonconventional pollutants (e.g., ammonia). In the past, however, regulation of toxic 

pollutants occurred through a narrative toxicity prohibition (e.g., no toxics in toxic amounts). 

Recent information obtained from the Permit Compliance System (PCS) data base has 



Table 5-4. Number of States and Territories With Water Quality 
Standards for Priority Pollutants 

Priority Pollutant 

No. States No. States 
w/Standards1 w/standards1 

Adopted Adopted/Expected 

Acrylonitrile 

Bc!alzib 
carbon Tetrachloridt 
Cholorbeazene 
13,4-trichlorohenzene 
HeX&lkXobenzene 
13dichloroeahane 
I.l,l-trichlorocthane 
Hexa&lorcthant 
l,ldichlore!ha 
1.1 &fichlorethane 
I J.23tetrachlorethane 
Chlorouhane 
Bis (Zchloroethyl) ether 
2&broethyl vinyl ether 
2chloronapthalene 
2,4,6+ichlorophenol 
Parachlwumera aesol 
Chloroform 
2chlorophenol 
1 &dichlorobenzene 
Kbdichlorobtnzene 
1,4dichlorobtnzcne 
33dic~diue 
1 ,Idichlomethylene 
1 &ransdichloroethylene 
2,4dichloqhenol 
13dichloropropane 
1 &dichloropropylene 
2Pdimethylphenol 
2,4dinitrotoluene 
2,6dinitrotoluene 
l~diphenylhydrazine 
Ethylbenzeue 
FlUOfatUhULC 
4-cMomphenyl phenyl ether 
4-bromophenyl phenyl ether 
Bis {2chloroisopropyl) ether 
Bis (2chloroethoxy) methane 
Methylene chloride 
Methyl chloride 
Methyl bromide 
Bromoform 
Dichlorobromomethane 
Chlorodibromomethane 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
I.WUhorolE 

16 
17 
17 
21 
23 
20 
18 
8 

19 
20 
19 
17 

1 
18 
19 

1 
17 
5 
4 

19 
16 
22 
20 
18 
18 
19 
15 
19 
9 

20 
6 

17 
14 
16 
7 

16 
18 
17 
3 
4 

15 
3 

17 
16 
15 
19 
19 

:i 
18 
17 

z 
33 
44 
38 
41 
36 
11 

2 
41 
33 

2 
35 
36 

3: 
8 
5 

ifi 
39 
34 
35 
35 
38 
31 
41 

iz 

3; 
28 
33 

8 

iz 
34 

i 
31 

3: 
33 
32 
37 
37 

:: 
34 
33 
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Table 5-4. Number of States and Territories With Water Quality 
Standards for Priority Pollutants (continued) 

Priority Pollutant 

Naphthaleue Nitrobenxene 
2-nitrophenol 
4-nitrophenol 
2.4~dinitrophenol 
4&dinitro+cresol 
N-nitrosodimethylamine 
N-niuosodiphenylamine 
&hOSOdi-n-QtoQylamine 
Pentachlorophenol 
Phenol 
Bis (2-ethylhexyl) phthalate 
Butyl benzyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Diethyl phthalate 
Dimethyl phthalate 
l&be- 
hi (a) pyrme 

3&benmfluoranthene 11,12benxofluoranthene 

Chry=e Acenaphthylene 

Authracene 1.12 benxopyrylene 
Fluorene 
Phenanthrene 
12SJklibenzanthWXe 
Indeno (1.2.3-cd) pyrene 
pvrene Tetrachloroethyleue 
Toluene 
Trichloroethylene 
Vinyl chloride 
Aldrin 
Dieldrin 
Chlordane 
4,4-DDT 
4,4-DDE 
4,4-DDD 
Alphaendosulfan 
Betaendosulfan 
Endosulfan sulfate 
Endrin 
Em&in aldehyde 
Heptachlor 
Heptachlor epoxide 
Alpha-BHC 
Beta-BHC 
Gamma-BHC (lindane) 

No. states 
w/Standards1 

Adopted 

8 18 
6 
7 

17 
14 
16 
15 
8 

27 
33 
23 
12 
22 
10 
21 
22 
15 
16 

15 15 

15 14 

15 15 
14 
15 
16 
15 

:; 
20 
20 
19 
40 
39 

:7” 
17 
18 
36 

4: 
41 
13 
37 
16 
19 
19 
38 

No. States 
w/standards’ 

Adopted/Expected 

ii 
8 
9 

33 
32 
32 
31 
11 
46 
43 
38 
13 
37 

ifi 
36 

ii 

?4 

si 

ii 
33 
34 
35 
34 

2 
38 
42 
39 
51 
51 
50 
51 
33 
34 
48 
49 
33 
52 
25 
49 
30 
35 
36 
51 
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Table 5-4. Number of States and Territories With Water Quality 
Standards for Priority Pollutants (continued) 

Priority Pollutant 

PCB-1242 FCB-1254 
Pa-1221 
FCB-1232 
PCB-1248 

PCB-1260 FCB-1016 

T0WJhl-C Antimony 
Arsenic 
Asbestos 
Beryllium 
Cadmium 

Chromium CopQer 
r 

Mercury 
Nickel 

!MariUUI Silver 
Thallium 
zinc 
Dioxin (23.7.8-TCDD) 

No. States 
w/Standards1 

Adopted 

40 40 
40 
ii 

40 40 

41 19 
42 

9 
24 
43 

45 39 
42 43 

43 
34 

45 44 
19 
40 
19 

No. States 
w/standards* 

Adopted/Expected 

:t 
51 
51 
51 

zi 

it 
53 
%I 
39 
53 

z 
52 

z3 
50 

E 
37 
51 
42 

(1) State has numeric standards for one or more uses. 
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revealed that of 1,865 treatment plants covered by an approved local pretreatment program, 

only 400 (about 21.5 percent) had one or more chemical-specific limits for toxic pollutants in 

their NPDES permits. 

EPA’s emphasis on water quality-based (including toxicity-based) permits has 

increased the number of NPDES permits containing specific water quality-based limits for 

toxic pollutants (including whole effluent toxicity limits) (see Table 5-5). However, fewer 
than one-third of all permits issued to POTWs contain any limits for toxic pollutants. For 

example, of the NPDES permits issued to pretreatment POTWs that will expire in FY 1990 
(generally issued in 1985). 21 percent had limits for toxic metals and 11 percent had limits for 

toxic organic pollutants. Of the permits issued to pretreatment POTWs in FY 1989, 32 

percent had limits for one or more toxic metals, and 1 I percent had limits for toxic organics. 

5.3.2 Siandardb for the Use and Disposal of Sewage Sludge 

Section 405 of the Clean Water Act directs EPA to promulgate regulations and issue 

pexmits for the use and disposal of sewage sludge in order to protect public health and the 

environment from any reasonably anticipated adverse effects of these practices. These 
regulations must identify sludge uses and disposal practices, specify factors that will be used 

in developing standards and management practices for each specified use or disposal practice, 

and identify concentrations of pollutants that interfere with each use and disposal practice. 
EPA must establish numeric limitations for each toxic pollutant that may be present in sludge 

at concentrations that may adversely affect human health and the environment. For each use 

or disposal practice, EPA may also specify the acceptable management practices for sewage 

sludge containing pollutants of concern. To regulate these practices adequately and to protect 
public health and the environment from reasonably anticipated adverse effects, EPA is 

establishing numeric limits for a number of pollutants. Where such numerical limitations are 

not feasible, EPA may specify design, equipment, management practices, or operational 

standards. 

5.3.2.1 Criteria and Standards 

EPA proposed standards for the use and disposal of sewage sludge on February 6, 1989 
(55 FR 5746). Standards are expected to be finalized as 40 CFR Part 503 in October 1991. 
These proposed standards contain numerical pollutant limits or formulas for calculating such 

limits for sludges that will be land applied, distributed and marketed, disposed of in a monofill, 
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Table 5-5. Number of Limits for Toxic Pollutants in NPDES Permits Issued to 
Pretreatment POTWs 

Total Number 
of Permits 

Permits Expiring 
in 1990* 524 

Number of Permits Number of Petiti 
With Metal Limits With Organic Limits 

0 11-3 (0ver3) 0 1 l-3 1 over3 

412 36 (7%) 76 (14%) 467 (89%) 43 (8%) 14 (3%) 
v-) 

Permits Reissued 
in 1989 264 179 .25 (9%) 60 (23%) 236 (90%) 19 (7%) 9 (3%) 

I Io33W 

These permits were generally issued in 1985. 

Source: PCS (1990). 
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disposed of in a surface disposal site, or incinerated. The proposed pollutant limits are listed 
in Appendix C-2. The regulations also propose operation and management requirements for 

each practice. 

EPA proposed regulations under both the CWA and RCRA on August 30, 1988 (53 FR 

33314), establishing siting, design, construction, and operation requirements for municipal 

solid waste landfills. Under these proposed regulations (to be codified 40 CFR Part 258), 
POTWs would be able to dispose of sludge at landfills if, among other requirements, the 

sludge is not a RCRA hazardous waste (e.g., it passes the toxicity characteristic leaching 

procedure). 

The proposed sludge standards do not cover ocean disposal. The Ocean Dumping Ban 

Act of 1988 prohibits the dumping of sewage sludge into ocean waters after December 31, 
1991. Until the few existing municipalities that dispose of sludge in the ocean have instituted 

alternate disposal practices, this activity will be regulated by permits issued under the 

Marine Protection, Research, and Sanctuaries Act. 

Until the proposed regulations are finalized, EPA will continue to regulate some aspects 

of sludge use and disposal through existing regulations. For example, Part 257 addresses 

land application of sludge, including co-disposal landfills and monofills, and 40 CFR Parts 60 

and 61 govern air emissions from sludge incinerators. Part 257 limits the amount of cadmium 

that may be land applied. It also establishes limits for the concentrations of eight toxic 

metals, six organic compounds, nitrate, radium, and microbes in ground water beyond the 

boundary of the sludge disposal facility. Sludges that are hazardous wastes are regulated 
under 40 CFR Parts 261 through 268. Sludges with a PCB concentration greater than 50 

mg,/kg dry weight must be disposed of under 40 CFR Part 761. Subsection 53.3 presents the 

air regulations relevant to sludge and POTWs. 

States wishing to implement and enforce their own sludge program may seek program 

approval from EPA similar to the way that States are authorized to administer other 

environmental programs. Pursuant to Section 405, EPA promulgated the State sludge 

management program regulations, which contain the programmatic elements that must be 

fulfilled prior to EPA approval of a State program (40 CFR Part 501). The State sludge 

management program must have the legal authority to require compliance with the standards 

for sewage sludge use and disposal promulgated by EPA pursuant to Section 405 (see 40 
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CFR 123.25[a][37] and 5Ol.l[c][l]) unless the State enacts more stringent requirements 

(see 40 CFR 123.25 and 501.1 [i] and u]). 

5.3.2.2 Implementation (Sewage Sludge Program) 

As described previously, the Agency is developing standards for the use and disposal of 

sewage sludge. To facilitate implementation of these regulations once they are final, the 

Office of Water Enforcement and Permits has established regulations designed to incorporate 

sewage sludge use and disposal requirements into permits, as required under Section 405(d) 

of the Clean Water Act. On May 2, 1989, revisions to the NPDES permit regulations (40 

CFR Parts 122, 124) and a new regulation (40 CFR Part 501) were promulgated. Revisions 
to 40 CFR Part 122 address the inclusion of sludge conditions under the NPDES permit 

program. The 40 CFR Part 501 regulations address sewage sludge conditions required for 

inclusion in future State sIudge management program permits. Both regulations require the 
same minimum conditions, identified below, to be incorporated into NPDES permits or sludge 
permits issued under the State sludge management programs: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Duty to comply with Section 405 of the Clean Water Act 

Statement specifying that Section 405 permit conditions are federally enforceable 
under Section 309 of the Clean Water Act 

Reopener clause 

Duty to mitigate 

Permit actions-modification, revocation, and termination 

Notification requirements 

Statement specifying proper operation and maintenance of sludge use and disposal 
facilities 

Inspection and entry 

Monitoring and report requirements 

Recordkeeping requirement. 

EPA also developed a “Sewage Sludge Interim Permitting Strategy” (EPA, 1989) to 

ensure regulation of sewage sludge use and disposal practices by POTWs prior to the 
promulgation of final technical standards. The interim strategy requires that all POTW 

NPDES permits due for reissuance after February 1987 be reissued with the standard sludge 

conditions listed previously. In addition, recommended minimum monitoring requirements for 

all POTWs are included in the Interim Strategy. 
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The Interim Strategy also establishes a class of facilities requiring indepth analysis of 

sludge use and disposal practices to determine if additional sludge conditions are required to 

protect human health and the environment. It defines these Class I sludge management 

facilities as POTWs that (1) are required to have pretreatment programs or (2) have any 
other known or suspected problems with their sludge (e.g., POTWs using incinerators, 
starting new sludge operations, or having problems with sludge use or disposal). The Interim 

Strategy advocates that the permit writer evaluate the Class I facility and, if appropriate, 

include additional permit requirements developed on a case-by-case basis to protect public 

health and the environment. 

A March 1990 report issued by the General Accounting Office (GAO) determined that 
the implementation of the sludge management program was inadequate. GAO found that 

State participation in the interim program is low and that EPA has not consistently issued 

permits or permit riders that address sludge when States have failed to do so. The report 

pointed out that EPA does not know how many permits being issued or renewed should or do 

contain sludge conditions (GAO, 1990). EPA has taken steps to gather information on the 

implementation status of the sludge management program. 

5.3.3 Air Quuli@ 

Under Section 108 of the Clean Air Act, EPA must develop and publish a list of all 

pollutants whose emissions cause or contribute to air pollution. For the pollutants listed, 
EPA must develop air quality criteria that accurately reflect the latest scientific knowledge 

about the identifiable effects of various amounts of these pollutants on human health. In 
addition, EPA must issue information on air pollution control techniques to States and other 

air pollution control agencies. These criteria are expected to be used by the States in setting 

numeric specific air emission standards necessary to meet national primary and secondary 

ambient air quality standards. Primary and secondary air quality standards are developed by 

EPA and must be reviewed every 5 years. EPA also establishes new source performance 

standards under Section 111 of the Clean Air Act and emission standards for hazardous 

pollutants under Section 112. 

Each State must adopt regulations addressing air emissions from sources located in the 
State. State regulations, as well as all of the procedures necessary to ensure the proper 

implementation and enforcement of the State-set standards, are contained in a State 

Implementation Plan (SIP). States then adopt source-specific or area-wide numeric 

limitations to ensure that the Federal (or more stringent State) ambient air quality standards 
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are achieved EPA approves the SIP if the plan provides for attainment of primary ambient air 
standards as soon as practicable and if it provides for attainment of secondary ambient air 

quality standards within a reasonable time. In cases where the State does not submit a SIP, 

or the SIP is inadequate, EPA is directed to develop an implementation plan on behalf of the 

State. 

The number of air pollutant emissions regulated at the State level is limited, consisting 

primarily of particulate emissions. Forty-one States regulate particulate emissions from 

sewage sludge incinerators. Of the eigbt States that do not regulate sludge incinerators, 

some may not have any incinerators. (One hundred sixty-seven municipalities incinerate 

sludge at an average of about 3 per State.) Only seven States have emissions standards for 

toxic pollutants, and they pertain only to mercury and beryllium. Hawaii is the single State 

identified as having standards for volatile organic compound (VOC) emissions. 

In general, POTWs are not regulated under existing air quality programs unless they 

operate sludge incinerators. The Clean Air Act Amendments of 1990 require EPA to 

promulgate emission standards for hazardous air pollutants from POTWs by October 1995. 

5.3.4 POTW Pmtection and Worker Health and Safe@ 

When developing local limits, POTWs also must consider site-specific criteria designed 

to protect the treatment works, the collection system, and workers from exposure to 

pollutants. In general, these criteria consist of unit process inhibition criteria, technical 

criteria regarding pollutant effects on various construction materials, and threshold exposure 

criteria developed to protect human health. 

Unit process inhibition criteria are pollutant concentrations that have been shown to 

adversely affect the performance of the biological treatment processes used by POTWs. 

These concentrations are determined by field observations of pollutant effects on actual 

treatment systems and from laboratory and bench-scale testing of pollutant effects on 

simulated treatment systems. The results of these studies (when they have been published) 

have been summarized in EPA’s Local Limits Guidance (EPA, 1987a) as ranges of specific 

pollutant concentrations that have demonstrated observable effects. POTWs may then use 

these values to predict effects at their plants for similar processes. Currently, however, 

these literature values are based on few data points and are available for only a few 

treatment processes. If POTWs have experienced plant upsets and have quantified the 

pollutant levels responsible for these effects, these site-specific values should be used. 
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With respect to collection system effects, POTWs generally rely on information 

provided by collection system manufacturers. to predict the pollutant concentrations that may 

cause damage. In addition, some larger POTWs have performed in situ and bench-scale 

testing of various construction materials to determine observable effects. The results of 
these testing efforts are published in trade journals and manufacturers’ literature but are not 
provided in summary form. 

Currently, the Occupational Safety and Health Administration (OSHA) does not cover 
POTW workers. However, EPA has addressed POTW worker health and safety through 
regulations and guidance. On July 24, 1990 (55 FR 30082), EPA expanded the specific 
prohibitions to include additional prohibitions for explosivity and fume toxicity. While the 
revised explosivity provision established a specific numerical standard (closed-cup flashpoint 

less than 14o’C), the fume toxicity provision is a narrative prohibition. The principal reason 

behind the narrative provision, as opposed to a numerical standard, is that fume toxicity is 

difficult to quantify and often results from reqctions occurring within the collection system or 
collection system design. In addition, POTWs are advised in the Local Limits Guidance to 

consider worker health and safety during the development of local limits. 

5.4 DATASOURCESANDMETHODS 

This section further delineates the two-tiered assessment, presented in the introduction 

to this chapter, that evaluates the availability to the POTW of environmental and technical 
criteria and the capability of the POTW to perform required technical tasks. By taking this 

approach, the Agency could separate those elements of standards development or revision 

beyond the control of POTWs (e.g., establishment of criteria and standards, and the technical 
framework for standards revision) from those dependent on the POTW (e.g, ability to collect 

data and perform calculations). In addition, this section provides an overview of the data that 
were available and used to evaluate these capabilities. 

5.41 Methodology Utilized to Assess POTW Capability 

In establishing a methcjdology to evaluate POTW capability to develop or revise 

pretreatment standards, the Agency first had to define “capability” in terms that would foster 

analysis. It was clear from the outset of this investigation that “capability” could not be 

defined simply in terms of how many POTWs had established a removal credits program or 
had adopted local limits, because it was known that many of these POTW-revised standards 

were not consistent with current regulation or guidance. In addition, “capability” 
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encompasses not only those PGTWs that have accomplished the defined tasks successfully 
but also those who could complete the tasks but have not yet done so. 

The evaluation was structured to address each of these concerns. “Capability” was 
. . . 

divided into two components: m of -al om and- to Derform 
. w . The first component evaluates the criteria and standards that drive 

the revision process and determines whether they were sufficient to effectuate the intent of 
the regulations. The second component evaluates whether or not PGTWs were capable of 

performing the individual tasks defined by these required processes. Figure 5-2 presents a 

schematic of this two-tiered approach and indicates that if both components of the evaluation 

were satisfied, then PGTWs would be capable of developing or revising pretreatment 

standards. The next step in developing the methodology was to determine the specific 

technical objectives and technical tasks involved in the development of removal ctedits and 
local limits, 

Table 5-6 presents the technical objectives and the technical tasks that were identified 
for developing removal credits and local limits. The individual technical tasks, listed below, 

were grouped by general subheadings that were then used to organize the remainder of this 

chapter: 

l Collect requisite data 

l Detexmine pollutants of concern 

l Calculate pretreatment standards 

l Apply pretreatment standards. 

For consistency, these general groupings are used for the evaluation of both removal credits 

and local limits. Figures 5-3 and 5-4 provide a diagram of the removal credits and local limits 

development processes, with respect to these groupings. 

5.4.2 Data to Assess Capability to Meet Technical Objectives 

To assess the capability to achieve technical objectives; it is fust necessary to establish 
what these technical objectives are. To this end, EPA reviewed the regulatory history of the 

National Pretreatment Program, the NPDES permitting strategy, and the environmental 

criteria and standards for water, sewage sludge, and air. Additionally, EPA reviewed the 

judicial challenges to the General Pretreatment Regulations, the court decisions in these 

suits, and the statutory and regulatory response to the court decisions. Subsections 5.5.1 
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Are POTWs Capable of 
Revising/Developing Environmentally 
Protective Pretreatment Standards? 

Technical Obiectives 
Are the principles and technical 

considerations, including all applicable 
environmental and technical criteria, 

adequate to allow POTWs to 
revise/develop environmentally 

protective pretreatment standards? 

Technical Tasks 
Can the POlWs perform the 
tasks required by regulations 

and guidance in the development 
or revision of pretreatment standards? 

IF BOTH ARE SATISFIED 
THEN PO-M/s ARE 

CAPABLE 

Figure 5-2. Evaluation Approach to Determining POTW Capability 
to Revise/Develop Pretreatment Standards 
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Table 5-6. Technical Objectives and Technical Tasks Involved in the 
Development of Removal Credits and Local Limits 

Technical Objectives 

Removal Credits Local Limits 

l Does the removal credits l Does the local limits 
development process development process 
ensure that indirect ensure that POTWs 
discharges are treated to identify and regulate all 
the extent that would pollutants of concern? 
otherwise be provided if the 
discharge were direct? .* Are the environmental and 

technical criteria, upon 
l Does the removal credits which local limits are 

development process take based, in place for each 
into account the ultimate pollutant of concern? 
fate of the removed 
pollutant? 

Technical Tasks Collect Reauisite Dm 

l Characterize POTW 
influent, effluent, and 
sludge 

l Obtain industrial waste 
survey data 

l Character& POTW 
influent, effluent, sludge, 
and collection system 

l Obtain industrial waste 
survey data 

l Characterize 
industrial/commerciaI 
sources 

l Characterize contributions 
from domestic sources 

Determine Pollutants of 
Concern 

l Identify applicable 
standards and criteria 

l Certify compliance with 
NPDES and sludge 
disposal requirements 

Determine Pollutants of 
onceru 

l Identify applicable 
standards and criteria 

l Identify POTW protection 
criteria 

l Analyze characterization 
data in light of applicable 
standards and criteria 
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Table 5-6. Technical Objectives and Technical Tasks Involved in the 
Development of Removal Credits and Local Limits (continued) 

Removal Credits 

Technical Tasks (continued) Q&We Pretreatment 

l Calculate pollutant l Calculate pollutant 
removals across the POTW removals across the POTW 

l Establish industry l Calculate maximum 
discharge standards allowable headworks 

l Prepare and submit 
loadings 

application to approval l Establish industry 
authority discharge standards 

1~ Pretrem 
Standards 

l Incorporate standard in l Incorporate standard in 
control mechanism control mechanism 

l Continue monitoring of l Continue monitoring of 
POTW pollutant removal POTW pollutant removal 
rates rates 

l Implement compliance l Implement compliance 
monitoring and enforcement monitoring and enforcement 
activities activities 
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Collect Requisite 
Data 

Calculate Pretreatment 
Standards 

Apply 
Pretreatment Standards 

1 Detennin;dnT ;r&oanmental 1 

Determine treatment plant “consistent r8movar rates 

Calculate revised pretreatment standards 

1 1 Prepare subnn3g;r$yin approval 

+ 

Incorporate revised standards in 
control mechanism 

Implement compliance monitoring 
and enforcement 

Figure 5-3. Outline of the Removal Credits Development Process 
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Collect Requisite 
Data 

! I Identify and characterize sources of pollutants 
I 

t 

Quantify pollutant concentrations and 
loadings in POTW influent, effluent, and sludge 

+zTl Determine applicable environmental and 

Determine Pollutants 
of Concern 

T- 
Calculate Pretreatment 

Standards 

ApPlY 
Pretreatment Standards 

Determine POTW pollutant removal rates 

Determine POTW pollutant headworks 
loading for each pollutant of concern 

>, 
Select allowable loading allocation scheme and 

Enter and review development process 
by public and other interested parties 

L 

Incorporate pretreatment standards in control 
mechanisms where applicable 

Implement compliance 
monitoring/enforcement program 

Figure 5-4. Outline of the Local Limits Development Process 

541 



and 56.1 summarize this historical background for removal credits and local limits, 

respectively. The history reveals the baseline technical objectives and the programmatic 

responsibilities of POTWs. 

5.4.3 Data to Assess Capability to Per/onn Required Tusks 

EPA extracted and analyzed data from several sources to measure the capabilities of 

POTWS to revise pre treatment standards. The data sources consisted of three national data 

bases: 

l GAO Pretreatment Survey 

l Permit Compliance System (PCS) 

l Pretreatment Audit Summary System (PASS). 

Chapter 2 describes these data sources in more detail. 

EPA supplemented the information from the national data bases with information 
obtained during routine oversight activities conducted by EPA Regions and States, including 

available POTW local limits development documents and removal credit requests. EPA 
analyzed local limits development documents that were prepared by 57 POTWs in EPA 

Regions VI and IX as part of their local limits submittals to EPA for approval. They 

contained information on the procedures used in the development of the limits, the data and 

environmental criteria used to calculate the limits, and the resultant limits that were 

determined from the evaluation. EPA reviewed 18 removal credit requests and summary 

information on 6 others (i.e., 24 of the 28 submitted for approval). While these submissions 

varied significantly in level of detail, they generally included a discussion of the basic 

development procedures used, a summary of the data used in calculation of removal 

efficiencies, and the resultant percent removal claimed. 

EPA then extracted information from these data sources to measure POTW 

performance of the technical tasks required for revision of pretreatment standards. Figure 

5-5 lists the data sources consulted for evaluation of POTW capabilities and summarizes the 

information obtained from them. 

In general, it was assumed that if any significant percentage (e.g., greater than 20 to 25 
percent) of the POTWs for which data were available were performing a specific technical 

task successfully, that the “capability” to perform it was demonstrated for all POTWs. This 
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Pretreatment Audit Summary System 
PASS and Local Limits Data Base 
PASS and Local Limits Data Base 
Local Limits Data Base 
PASS 
Removal Credit Applications 
PCS 

POTW identification of ail industrial users discharging to the system 
POTW sampling and analysis for metals and organics in plant influent, effluent, and sludge 
Frequency of POTW sampling of treatment plant wastestreams 
POTW sampling of industry discharges 
Accuracy and completeness of POTVV’s identification of contributing categorical industries 
POTW use of 12 sampling data sets to support removal crediis application 
Frequency of NPDES limits 

of Concern 

General Accounting Off ice; PASS, and 
Local Limits Data Base 

PCS 

POTW consideration of 
- Environmental protection criteria and statidards 
- Treatment plant process inhibition thresholds 
- Worker health and safety 

Frequency of NPDES limits (environmental protection standards) 

PASS 
PASS and Local Limits Data Base 

POTW access to PRELfM to assist in calculation of allowable headworks loadings 
POTW development of technically based local limits 

PASS Adequacy of POTW 
- Control mechanism 
- Inspection program 
- Compliance sampling program 

PASS (530) Local Limits Data Base (57) 

Removal Credit Application (24) GAO (428) 

Figure 5-5. Data Sources Used to Determine POTW Capability to Revise Pretreatment Requirements 
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is not to say, however, that the task will in all cases (or even in most cases) lx successfully 
accomplished by POTWs. Many factors, such as lack of resources, lack of political will, or 

lack of general interest in performing the task, might result in its nonperformance. In other 

words, the failure of a significant portion of POTWs to perform a task does not necessarily 

demonstrate a lack of capability. 

5.5 EVALUATION OF POTVV CAPABILITY TO DEVELOP REMOVAL CREDITS 

The availability of technical objectives and the capability to perform technical tasks 

required to develop and implement removal credits will be considered separately in 

Subsection 5.52. To understand why these objectives and tasks are important, it is first 

necessary to consider the statutory and regulatory history of the removal credits process. 

This history is provided in Subsection 5.5.1 preceding the capability evaluation. 

5.5.1 Hisztq of the Removal CredU Progmm 

5.5.1.1 Statutory History 

Since 1972, the legislative amendments to the Clean Water Act and accompanying 

historical records indicate that Congress expected EPA would m require (1) pretreatment of 

wastes that are compatible with the POTW treatment processes, and (2) pretreatment of 

wastes by industrial dischargers for compatible wastes in lieu of adequate treatment on the 
part of the POTW. This has been reaffmned by each of the following statutory amendments: 

l Federal Water Pollution Control Act Amendments of 1972 (33 U.S.C. 1251 et seq.) 

l Clean Water Act Amendments of 1977 (P.L. 950217.91 Stat. 1566) 

l Water Quality Act Amendments of 1987 (P.L. 100-4, 101 Stat. 60). 

Section 307(b)(l) of the Clean Water Act Amendments of 1977 provides that a POTW 

could be authorized to revise categorical standards for industrial sources contributing certain 

toxic pollutants to reflect the municipal tmatment work’s removal of those toxic pollutants 

under two conditions: (1)’ the combined removal of the pollutant by the POTW and the 

industrial user equals or exceeds the removal achieved by direct discharges, and (2) revision 
of the standard does not prevent the POTW from using or disposing of its sludge in 

accordance with Section 405 of the Clean Water Act. 
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5.5.1.2 Regulatory History 

EPA has conducted five rulemakings and issued one notice that have resulted in the 

current removal credit provisions of the General Pretreatment Regulations: 

l Pretreatment Standards, November 8, 1973 (38 FR 30983) (EPA promulgated as 40 
CFR Part 128) 

l General Pretreatment Regulations, June 26, 1978 (43 FR 27736) (promulgated as 40 
CFR Part 403, replacing Part 128) 

l General Pretreatment Regulations, January 28, 1981 (46 FR 9404) (revisions to Part 
403) 

l General Pretreatment Regulations, August 3, 1984 (49 FR 31212) (revisions to Part 
403) 

l General Pretreatment Regulations, November 5, 1987 (52 FR 42435) (notice 
regarding effect of partial judicial remand of August 3, 1984, regulation). 

The common elements of the removal credit r&making efforts include the following: (1) 
authority will be granted only to POTWs that have applied for authority (industries cannot 

apply for removal credits), (2) removal credits can only be granted for the percentage for 

which the POTW can demonstrate “consistent removal” for each pollutant, and (3) to be 

eligible for removal credits, the POTW must be in compliance with all applicable sludge use or 

disposal practices. Rulemakings have included procedural requirements for contents of the 
application, monitoring requirements and submittal of the application, public notice and 

comment., followup reporting, application of the removal credit, and NPDES permit conditions 

to incorporate the percent removal for each pollutant. 

One portion of the regulation that has been revised frequently is the definition of 

consistent removal. The successive regulations redefined consistent removal from that 

achieved 95 percent of the time (the lowest removal rate in any monthly sample [ 1978]), to 

that achieved 75 percent of the time (the average of the six samples showing the least 

removal [1981]), to that achieved 50 percent of the time (the average of all 12 monthly 

samples [1984]). Pursuant to the decision by the U.S. Court of Appeals for the Third Circuit 

in Natu ral 
. 

Resources Defense Council (NRDC) v. U.S. EPA 790 F.2d 289 (3rd Cir. 1986) 
invalidating this aspect of EPA’s 1984 rules, the 1981 definition of “consistent removal” (75 

percent) has been reinstated. (See 52 FR 42435.) 

A second area frequently addressed in rule revisions is the relevance of POTW 

combined sewer overflows (CSOs) to removal credits. The regulations have changed from 



requiring corrective action and minimization of bypasses (1978), to reduction of the removal 

credit calculated based on the frequency of the overflow discharge, additional industrial 

treatment, or suspension of discharge (1981), to deeming CSOs too insignificant to be 

relevant to the availability of removal credits (1984). The Third Circuit’s invalidation of this 

portion of the 1984 Amendment reinstated the corresponding portion of the 1981 rule. 

Each rulemaking since 1978 has been challenged by industrial or environmental 

organizations. Decisions from the United States Courts of Appeals for the Third, Fifth, and 

Sixth Circuits have shaped the removal credit program. In its decision on m v. U.S. EPA 

790 F. 2d 289 (3rd Cir. 1986) m. b., 479 U.S. 1084 (1987), the Third Circuit invalidated 

the 1984 regulations on four grounds: 

l Defining “consistent removal” as “average removal” violated the statutory 
requirement that credit be granted only if total removal equaled that required of direct 

dischargers. 

l Ignoring the effect of CSOs violated the requirement of equivalent treatment of direct 
and indirect dischargers. 

l The standards for modification and withdrawal of credits violated the Clean Water 
Act. 

l The Clean Water Act prohibits granting removal credits until POTW sludge disposal 
regulations are developed under Clean Water Act Section 405. 

On February 4, 1987, Congress enacted Section 406(e) of the Water Quality Act 

Amendments of 1987, staying the Third Circuit’s decision with respect to availability of 

removal credits before sludge disposal regulations were prohibited. With respect to 

availability of removal credits prior to EPA promulgation of technical sludge criteria, Section 

406(e) stayed the Third Circuit Court decision until after August 31, 1987. On November 5, 

1987, the Agency provided notice in the Fe&w2 Register clarifying that the 1984 rules 

remained in effect except for the specific provisions invalidated by the Third Circuit Court of 

Appeals. The notice stated that the 1981 regulations for these provisions were reinstated 

and that the Agency would grant removal credits according to the regulations once sludge 

regulations were promulgated. 

No POTW can be authorized to grant removal credits until sludge use or disposal 

regulations applicable to its sludge practices are promulgated. Since the 1987 notice, the 
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Agency has proposed two sets of sludge regulations, listed below, and has taken the position 

that removal credits will be available for qualifying POTWs upon promulgation of either 
regulation: 

l 40 CFR Part 258-Municipal Solid Waste Landfills (MSWLF) (53 FR 33314), to 
establish siting, financial responsibility, and other management practices for non- 
hazardous waste landfills 

l 40 CFR Part SOMtandards for the Use and Disposal of Sewage Sludge (54 FR 
5746), to establish numeric limits and management practices for pollutants disposed 
of using specific practices, such as land application, distribution and marketing, 
surface disposal, and incineration. 

Under the Part 258 regulations as proposed, POTWs would be able to dispose of their 

sludge in landfills that meet the requirements of Part 258 if, among other requirements, the 

sludge was not a RCRA hazardous waste. If the Part 503 regulations are finalized as 

proposed, removal credits will be available for the 70 pollutants with numeric criteria 
identified in the proposed rule. An individual POTW will be eligible to apply for a credit only 
when a standard has been developed for the disposal option used by the POTW and the 

POTW is in compliance with that standard. The proposed rule does not cover every pollutant 

limited by a categorical standard. EPA expects to finalize the Part 503 proposal in October 
1991. 

Figure 5-6 illustrates significant developments in the history of removal credits. 

Rockford, Illinois was the first POTW to receive authority to grant removal credits. The 

May 30, 1984, approval (based on the 1981 regulations) gave Rockford the authority to grant 

removal credits for six parameters regulated by categorical standards (chromium, copper, 

lead, nickel, zinc, and total metals) for 38 categorical industries. Six additional applications 
had been approved by July 1985 when the Agency published the Guidance Mumczl for the 

Preparation and Review of Removal Credit Applications (EPA, 1985a). This guidance was 

available to POTWs, EPA, and State personnel to assist in the development and review of 

applications in accordance with the requirements of the 1984 removal credit regulations. 

Thirteen applications were approved (Memphis, Tennessee, submitted a separate application 

for each of its two POTWs) and 15 additional applications were pending when the Third 

Circuit Court decision in 1986 invalidated portions of the 1984 regulations. 
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Figure 5-6. Time Line of Rel d Crdlts Milestones 
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In light of the Third Circuit’s decision and Section 406(e) of the 1987 Water Quality Act, 

all categorical industries contributing to POTWs that had received approval for removal credit 
programs must be in compliance with categorical pretreatment standards, without 

adjustment, at least until EPA promulgates sludge standards under CWA Section 405 and 
the POTWs are approved to grant removal credits. This position has been upheld in court in 

-Inc. v. US. (6th Cir. 1988) and m v. U.S.EPA (5th Cir. 1989). Table 5-7 

identifies the applicant cities and corresponding approval dates, and Table 5-8 lists the 

pollutants for which removals were requested. 

5.53 Copability to Develop Removal Credits 

As indicated in Subsection 5.4.1, the assessment of POTW capability is based on two 

elements: availability of technical objectives and capability to perform required tasks. With 

regard to the first element, the objective of Section 307(b)(l) and the removal credit 

requirements at 40 CFR 403.7 is that the combined removal by an indirect discharger and a 

POTW be consistent with the removal occurring under an effluent limitation or standard for a 

source discharging directly to surface waters rather than through a POTW. With regard to 
the second, the principal POTW tasks are here considered to be collecting data, identifying 

pollutants of concern (tid their sources), calculating revised standards, and applying the 

revised standards as delineated in Table 5-6 in Section 5.4. 

5.5.2.1 Availability of Technical Objectives 

The first element of EPA’s assessment of capability focused on the following two 

issues: 

l Are indirect dischargers treated to the extent that is required of direct dischargers? 

l Is the ultimate fate of the removed pollutant taken into account so that pollutants are 
not merely transferred to another medium? 

If these elements are sufficiently covered by the development process mandated by 

regulation, then POTWs need only meet the regulatory minimums to ensure that the technical 

objectives are achieved. 

. . . . Cm WI& Dorm 

The principle underlying the granting of removal credits is that the combination of 

industry and POTW wastewater treatment must be equivalent to that required of direct 

dischargers in the same industrial category under the Clean Water Act. The direct discharge 
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Table 5-7. Removal, Credits Applications 

No. of Pollutants No. of Industries 
POTW Approval Date Requested Affected 

Rockford, IL May 30, 1984 6 38 

Memphis, TN* November 26, 1984 10 15 

Sheboygan, WI June 6,1985 1 21 

Speedway, IN June 20, 1985 2 1 

Gulf Coast Waste 
Disposal Authority, 
lx July 12,1985 2 2 
Buffalo, NY July 19, 1985 7 - 

Milwaukee, WI August 27, 1985 1 15 

Kenosha, WI September 6, 1985 4 9 

Monroe Co., NY September 16, 1985 7 38 

Albuquerque, NM September 21, 1985 8 unknown 

Racine, WI September 26, 1985 5 2 

Galesburg, IL April 9,1986 1 1 

Middletown, OH** - 2 1 

Sauget, IL** - 6 3 

Fond Du Lac, WI** - 1 10 

So. Milwaukee, WI** - 1 unknown 

Watertown, WI** - 5 4 

Grand Haven, MI** - 1 1 

Freeport, IL** - 5 unknown 

Chicago, IL** - 10 321 

Indianapolis, IN** - 11 51 

Tonawanda, NY** - 1 1 

Orange Co., CA** - - - 

Stockton, CA** - - - 

Berwick, ME** - 1 1 

Hartland, ME** - 1 1 

Manatowac, WI** - 5 16 

*Memphis prepared two separate submissions for its two treatment plants. Numbers given represent sum of 
both plants. 

**Not approved at time of Third Circuit Court invalidation of removal credit program. 
n -” Indicates submission was not available for review. 
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Table 5-8. Pollutants for Which POTWs Requested Removal Credits 

Pollutant 

Arsenic 

Cadmium 

CIhKmium 

Copper 

Cyanide (T) 

Cyanide (A) 

Iron 

Lead 

Mercury 

Nickel 

silver 

ZiItC 

Total Metals 

Ammonia 

Oil and Grease 

Phenols 

Number of POTWs Applying Percentage of Total 
for Removal Credit Authority POTWs Applying* 

2 8.3 

7 29.2 

21 87.5 

11 45.8 

6 25.0 

1 4.2 

1 4.2 

10 41.7 

4 16.7 

10 41.7 

3 12.5 

12 50.0 

4 16.7 

3 12.5 

2 8.3 

3 23.1 

‘Based on data from 24 of the total of 28 removal credit submissions of which EPA is aware. 
The remaining four submissions were not available for review. 
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standards are based on best available technology economically achievable (BAT), best 

conventional pollutant control technology (BCIJ, best professional judgment, and new source 

performance standards (NSPS). Because they are technology-based, these numeric 

limitations are established according to the level of wastewater treatment that can be 

achieved. An assumption in determining the limitations is that the daily pollutant 

measurements are lognormally distributed. Monthly limitations are based on the distribution 

of averages of daily measurements. In most cases, the daily maximum and monthly average 

limitations are based on the 99th percentile of the distribution of daily measurements. 

To achieve the technical objectives of Section 307(b)(l), the combination of industry and 

PGTW treatment performance should provide treatment with the same level of consistency 

as direct discharge standards. To ensure that this consistency is achieved, the Agency has 

structured its removal credit regulations to require POTWs to demonstrate consistent 

removal of pollutants for which credits are requested. As discussed in Subsection 5.5.1, EPA 
initially (in 1978) required POTWs to collect 12 influent and effluent samples and to use the 

most restrictive of the 12 removal efficiencies calculated to determine allowable removal 

credits. This effort resulted in a credit being granted for removal achieved 95 percent of the 
time, slightly less than that required by other technology-based standards. EPA 
subsequently decided that this standard was unreasonably strict and likely to result in 

redundant treatment; Therefore, the General Pretreatment Regulations were revised in 1981 
to provide that consistent removal could be demonstrated by the average of the lowest 6 of 

the 12 removal efficiencies calculated by the PGTW (roughly equivalent to removal achieved 

75 percent of the time). Because the regulation continued to be criticized as unworkable, 

EPA modified the General Pretreatment Regulations in 1984 to define consistent removal as 

that demonstrated by the average of all samples, which would allow credit based on removal 

50 percent of the time. As discussed in Subsection 5.5.1.2, the Third Circuit Court of Appeals 

determined that the new definition was inconsistent with congressional intent; thus, the 

75-percent definition from the 1981 regulation was reinstated. 

In addition to invalidating the definition of consistent removal, the Third Circuit Court 

determined that the 1984 regulations did not adequately consider the impact of CSOs, which 
undermined the intent of Section 307(b)(l) regarding treatment consistent with direct 

dischargers. 

Currently, while both BAT (direct discharge) and PSES (indirect discharge) standards 

are set such that the applicable technology can meet the limit 99 percent of the time, a 
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POTW’s demonstration of “consistent” removal for purposes of removal credits does not 

require the same degree of confidence. Since a POTW pursuing removal credits for its 

industrial users need only show removal that it can achieve 75 percent of the time, its 
treatment combined with its industrial users’ treatment may be less than that provided by 
direct dischargers. Additionally, the regulations do not provide that POlWs with combined 

sewers provide treatment consistent with that of direct dischargers. The demonstration of a 

POTW’s consistent removal must also be seen in light of the extreme variability associated 

with POTW removals demonstrated in Chapter 4 of this report, 

Pollutants reaching POTWs have four possible fates: 

l Degradation (physical, chemical, or biological) 

l Volatilization to air 

l Discharge to receiving stream 

l Partition to sewage sludge. 

To protect environmental quality, standards or criteria governing each of these potential 

pathways should be considered with respect to the pollutants for which removal credits are 

sought. 

Generally, pollutants that are degraded by biological treatment processes and are not 

toxic to the microorganisms that provide treatment to conventional wastes are suitable for 
removal credits. In addition, those poilutants tbat are reactive (physically or chemically) and 

are incidentally removed through conventional treatment are also suitable for credits. To be 

fully protective, however, it must be clear that these pollutants are not discharged to the 

receiving stream, sludge, or atmosphere in quantities that could degrade the environment. 

Therefore, standards for these media should be in place to ensure compliance. 

For volatile pollutants, conventional biological treatment processes can transfer these 

pollutants from wastewater to the atmosphere. The current General Pretreatment 

Regulations do not specifically address the removal of pollutants by the POTW through 

volatilization; thus, credits could be granted under these regulations without consideration of 
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volatilization. This is contrary to tbe position in the Conference Committee Report on the 

1987 Water Quality Act, which stated: 

The purpose of removal credits under section 307(b)(l) is to 
allow reduced pretreatment requirements on the basis of 
treatment consistently achieved by the publicly owned treatment 
works. Evaporation into the air of toxic organic compounds does 
not constitute treatment of these pollutants. Consequently, 
removal credits cannot be issued for such pollutants on the basis 
of their evaporation from treatment works (132 Congressional 
Record H 10577 [daily ed. Oct. 15, 19861). 

In the preamble to the final Organic Chemicals, Plastics, and Synthetic Fibers 
regulation, the Agency cited this reference in its decision not to consider volatilization as 
removal for the purpose of determining whether BAT removals exceeded POTW removals 

(52 FR 42547). The removal credit regulation, however, was based on the language of 
Section 307(b)(l) itself, which requires consideration of the effects of removal credits on 

sludge quality but not on the air medium. In contrast, however, one rationale for allowing 
removal credits for volatile pollutants is that denying removal credits would not in itself 

prevent the industrial facility from meeting its pretreatment standard by using technologies 
that transfer the pollutants to the atmosphere. 

The remaining pathways for tbe release of pollutants from POTWs (discharge through 

POTW effluent and sludge) are regulated under State and Federal discharge permitting 

programs, in particular, the NPDES permitting program. As discussed in Section 5.2, these 

programs have, in fact, primarily regulated the discharge of conventional pollutants, and only 

about 21 percent of these permits contain one or more toxic limits. Permits are also required 

to contain limitations on the disposal of sludge. However, the Agency’s comprehensive 

sludge regulations (40 CFR Part 503) are currently being developed; until these regulations 

are final, there are few regulatory controls for sludge disposal. 

Based on the above considerations, the existing removal credits framework is 

appropriate with respect to pollutants degraded during conventional biological treatment. 

Current regulations are silent as to whether removal credits may be authorized for volatile or 

semivolatile pollutants, and additional regulations would be required if removals due to 

volatilization are to be excluded from consideration. As to sludge and water, it is imperative 

that comprehensive environmental criteria or standards be in place to ensure that removals 

will not result in environmental degradation. According to the review of existing standards 
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and criteria in Section 5.3, it is evident that environmental controls for most toxic pollutants 

are generally not comprehensive (i.e., they do not exist for all pathways), nor do they in each 

case regulate all pollutants for which removal credits have been sought. 

5.5.2.2 Capability to Perform Required Tasks 

The evaluation of POTW capability to perform required tasks is keyed to the four 

development and implementation phases discussed in Subsection 5.4.1: 

l Collection of requisite data 

l Determination of pollutants of concern 

l Calculation of revised standards 

l Application of revised standards. 

The following sections review POTW success in perfoting these tasks. 

Identifying Categorical Industries 

To apply for the authority to grant removal credits, a POTW must identify all categorical 

industries that may benefit from an adjustment to categorical standards based on 
demonstrated treatment plant removals for a particular pollutant. PASS indicated that 71 

percent of POTWs identified their categorical industries correctly. Because removal credits 

would relax standards for affected industries, and industries have incentive to cooperate in 

the process, the success rate in identifying affected categorical industries for purposes of 

removal credits is likely to be higher than 71 percent. 

Demonstrating Consistent Removal 

Removal credit regulations require demonstration of consistent removal to be based on 

12 monthly sampling events. Of the 12 removal credit applications EPA analyzed that 

contained detailed sampling information, 8 based their calculations on at least 12 sampling 

events of treatment plant influent and effluent. The remaining four POTWs calculated 

removals based on from one to six sampling events. 

When considering POTW capability to collect at least the 12 samples required by the 

regulations, EPA also regarded the statistics assembled on local limits submittals, in which 

POTWs used an average of 13 influent, 11 effluent, and 7 sludge samples to support removals 



calculations. These data indicate that, in general, POTWs have the capability to collect the 
required 12 data sets for removal credits purposes. 

The pollutants of concern in the removal credit process are those for which a POTW 

intends to pursue an adjustment of categorical standards. With respect to removal credits, no 

meaningful POTW capabilities are assessed in this step because the pollutants are limited to 

those regulated in the categorical standard intended for adjustment. 

As shown in Subsection 5.2.1 and Appendix C-l, calculating removal credits to reflect 

demonstrated pollutant removals requires POTWs to apply a simple formula to arrive at a 
revised categorical standard. Following this revision, the POTW must prepare an application 
for approval authority review containing the revised standards and certification statements 
regarding continued compliance with applicable criteria and standards for approval authority 

review. The revised categorical standard is then placed in the industrial user control 

mechanism. Review of the 24 removal credit submittals did not reveal any significant POTW 

deficiencies in the calculation of removal efficiencies or removal credits, or in the preparation 

of the applications. EPA is confident that POTWs have received adequate support and have 
the capability to perform the calculations necessary to develop removal credits and to prepare 

submissions in accordance with applicable regulations. 

According to PASS, 61 percent of POTWs have incorporated applicable pretreatment 

standards into control mechanisms. While this indicates that most POTWs are capable of 
this function, it is clear that many POTWs have had difficulty with this application. This may 

be due in part to the lack of a specific requirement for individual control mechanisms prior to 

the Domestic Sewage Study (DSS) regulations. The recent DSS revisions to the General 

Pretreatment Regulations included provisions requiring POTWs to issue individual control 

mechanisms containing all applicable pretreatment standards to each of their significant 

industrial users; thus, this task should be more fully implemented in the future. 

AlI of the activities performed in the development of removal credits preceding this step 

are of limited use if the POTW fails to implement a compliance monitoring and enforcement 

program. Annual POTW sampling and inspections of significant industrial user discharges 

are required of POTWs with approved pretreatment programs by the July 1990 Amendments 
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to the General Pretreatment Regulations. PASS indicates that, from 1986 to 1989, only 

50 percent of POTWs had both sampled and inspected their users at this minimum frequency. 

While it is clear that the majority of POTWs have the capability to collect and analyze 

samples and to perform facility inspections, the successful completion of these tasks has 

been limited by the availability of resources. Chapter 7 of this report more completely 

evaluates the overall effectiveness of POTW compliance monitoring and enforcement 

activities. 

5.6 EVALUATION OF POTW CAPABILITY TO DEVELOP AND IMPLEMENT LOCAL 
LIMITS 

The capability to achieve technical objectives and the POTW’s capability to perform the 

technical tasks required to develop and implement local limits will be considered separately in 
Subsection 5.6.2. This evaluation will address each of the objectives and tasks identified in 

Figure 5-2 and Table 5-6 (Section 5.4). To identify appropriate objectives, Subsection 5.6.1 

considers the local limits process with respect to its statutory, regulatory, and programmatic 

history. 

5.6.1 History of the Development and Implementation of Local Limits 

5.6.1.1 Statutory History 

The statutory basis for the National Pretreatment Program is the Federal Water 

Pollution Control Act of 1972. Section 307(b) requires EPA to develop pretreatment 

standards designed to prevent the discharge to POTWs of pollutants “which interfere with, 

pass through, or are otherwise incompatible with such works.” Section 402 of the Clean 
Water Act Amendments of 1977 included additional pretreatment requirements. Specifically, 

POTWs became responsible for development and implementation of local pretreatment 

programs and for ensuring compliance with pretreatment standards. Such standards consist 

of categorical standards, prohibited discharge standards, and local limits (see Section 5.1). 

5.6.1.2 Regulatory and Programmatic History 

EPA first promulgated regulations that addressed industrial discharges to POTWs on 

November 8, 1973 (38 FR 30983, 40 CFR Part 128), including provisions that prohibited 

certain discharges of wastewater by nondomestic users of POTWs. No specific 

requirements, however, were included that addressed development of local discharge 

standards. 



Following the passage of the Clean Water Act Amendments in 1977, on June 26, 1978 

(43 FR 27736), EPA promulgated the General Pretreatment Regulations to implement the 

new pretreatment-related requirements of Section 402 of the Clean Water Act. These 

regulations, codified as 40 CFR Part 403, incorporated the prohibitions of 40 CFR Part 128, 
defined the term interference, and established a requirement for POTWs to develop and 

implement local pretreatment programs to enforce these prohibitions. Subsection 5.1.1 

presents in greater detail the general and specific prohibitions of the General Pretreatment 

Regulations. 

Section 403.5(c) of the General Pretreatment Regulations of 1978 required POTWs that 

were establishing pretreatment programs to “develop and enforce specific limits for 

discharges of pollutants” identified in the general and specific prohibitions. Section 403.5(c) 

of the regulations also required POTWs that were experiencing NPDES permit violations to 

develop limits to prevent recurrence of the violations, whether or not the POTW was required 
to have a pretreatment progran~ These specific limits are more commonly referred to as local 

iilllh. 

On January 28, 1981, EPA promulgated revisions to the General Pretreatment 

Regulations that added the definition of pass through and required POTWs to provide public 
notice of the development of local limits. 

In October 1983, EPA issued the Guidance Manual for PO7W Pretreatment Program 

Development (EPA, 1983). Chapter 4 and Appendix L of this guidance manual included a 

methodology for determining local discharge limitations to be followed as part of the POTW 

program development process. The local limit evaluation was intended to be part of the 
pretreatment program submission for review by the approval authority. In 1984, the Agency 

issued the first of a series of computer programs/models called PRELIM (PREtreatment 

LIMits) to assist POTWs in the calculation of the local discharge limits. PRELIM was 

intended to facilitate the development of POTW pretreatment programs and numeric effluent 

limitations consistent with the 1983 guidance manual. The July 1990 amendments to the 

NPDES permitting regulations require POTWs to submit with their NPDES permit renewal 

applications a written technical evaluation of the need for local limits (40 CFR 122.21 u][4]). 

The National Association of Metal Finishers (NAMF) brought suit against EPA for the 

1981 revisions to the General Pretreatment Regulations. In &lW v. F-PA, 719 F. 26 624 
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(3rd Cir. 1983), the definitions of “interference” and “pass through” were successfully 

challenged, along with other provisions of the regulations. 

To address concerns by approval authorities and to evaluate the National Pretreatment 

Program during this period of regulatory maturation, EPA established the Pretreatment 

Implementation Review .Task Force (PIRT). Chapter 1 provides an overview of the focus of 

the task force and the major findings included in the January 1985 Pretreatment 

Implementation Review Task Force: Final Report to the Administrator (EPA, 1985b). The 

task force determined that POTWs “do not understand the relationship between categorical 

standatds and local liits or even how to develop local limits.” The report recommended that 
EPA define clearly the specific requirements for local limits development and provide 

guidance that would enable POTWs to understand and develop these limits. 

EPA built upon the existing guidance for development of local limits to implement the 

PIRT findings. On August 5, 1985, the Office of Water Enforcement and Permits issued a 

memorandum clarifying the expectations for POTW local limit development and identifying the 

minimum number of pollutants for which the local limits evaluation must be conducted. In 
addition, PRELIM was upgraded and released as Version 3.0 in January 1987, accompanied 
by the PRELIM USERS GUIDE: Documentation for the EPA Computer ProgramModel for 

Developing Local Limits for Industrial Pretreatment Programs at Publicly Owned Treatment 

Works (EPA, 1987b). At the same time, the Agency began developing more extensive 

guidance on the development of local limits. EPA subsequently issued the Guidance Manual 

on the Development and Implementation of Local Discharge Limitations Under the 
Pretreatment Program (EPA, 1987a). This manual contained the second local limits policy 

memorandum. A March 22, 1988, memoran dum from the Office of Water Enforcement and 
Permits to users of the guidance manual states that “each POTW must assess all of its 

industrial discharges and employ sound technical procedures to develop defensible local limits 

which will assure that the POTW, its personnel, and the environment are adequately 

protected.” The memorandum also expanded the list of pollutants for which the POTW 

should conduct the analysis. 

On January 14, 1987, the Agency promulgated revised definitions for interference and 

pass through (52 FR 1600). The new defmitions provide a regulatory basis for determining 

the interference and pass through of pollutants. Additional regulatory revisions that affected 

local limits development were promulgated on October 17, 1988 (53 FR 40610). These 

revisions resulted from the PIRT report and required POTWs seeking approval of their 
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pretreatment programs to develop technically based local limits, or to demonstrate that these 

limits arc not necessary, m program approval. In addition, the preamble of the revisions 
explains that POTWs with approved programs that have not performed a technical evaluation 

of the need for local limits will have their NPDES permits modified “as soon as feasible” to 

include a requirement to do so. 

In accordance with the DSS, EPA proposed regulatory revisions that would further 

strengthen the regulatory requirements for POTW pretreatment programs and development of 

local limits. These revisions to 40 CFR Parts 403 and 122 (the General Pretreatment and 
NPDES Regulations) (55 FR 30082) were promulgated on July 24, 1990. The rule requires 

all POTWs with approved pretreatment programs to evaluate in writing the need to update 
their local limits as part of their NPDES permit application (i.e., every 5 years) unless the 

permit issuing authority requires more frequent evaluation in the permit, By adding specific 

prohibitions to the General Pretreatment Regulations, the rule also requires that local limits 
be established to ensure that nondomestic users meet the new specific prohibitions. 

Figure 5-7 summarizes the major statutory, regulatory, programmatic, and court 

developments relating to local limits. 

5.&2 Capuzbil@y to Develop Local Limits 

As explained in Section 5.4, the assessment of POTW capability is based on two 
elements: availability of technical objectives and capability to perform required technical 

tasks. With respect to local limits, the principal technical objectives are to develop standards 

for all pollutants of concern necessary CO meet the POTW’s NPDES permit limits, water 

quality standards, sludge use, and disposal requirements; protect the treatment plant and its 

collection system; and ensure that the health of POTW workers and the public is not 

jeopardized by exposure to these pollutants. EPA has identified the principal POTW tasks 

as collecting data, identifying pollutants of concern, calculating revised standards, and 
applying these standards. 

5.6.2.1 Capability to Acbieve Technical Objectives 

The capability to achieve the technical objectives identified previously depends on two 

key elements: 

l Does the local limits development process ensure that POTWs identify and regulate 
all pollutants of concern? 
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l Are the environmental and technical criteria upon which local limits are based in place 
for each pollutant of concern and are they sufficiently protective of the environment 
and public health? 

If these elements are covered sufficiently by the development process mandated by 
regulation, POTWs will need only meet the regulatory minimums to ensure that the technical 

objectives are achieved. 

To evaluate fully potential pollutants of concern, POTWs must review industrial, 

domestic, and POTW sampling data and evaluate the results with respect to meeting the 

second technical objective, listed above. Because POTWs have historically been concerned 

with conventional pollutant control, few toxic pollutant data ate often available for their use. 
Even with the absence of these data, POTWs have made substantial progress with regard to 

adopting limits. Table 5-9 identifies the types of pollutants currently regulated by 200 
POTWs for which EPA analyxed audit results from between 1985 and 1990. While it only 

represents those POTWs with limits, it clearly indicates that the overall scope and coverage 

of toxic pollutant control through local limits is quite extensive, particularly for metals. As 

discussed in Subsection 5.3.1.2, POTWs’ NPDES permits generally limit few toxics; thus, 
this relatively high number of toxics controlled by local limits indicated in Table 5-9 

demonstrates the understanding of POTWs concerning the need for toxics controls at the 

local level. 

A number of factors affect the capability of POTWs to identify and regulate pollutants of 

concern. As discussed in Subsection 52.2, there arc no regulatory minimums regarding 

POTW data collection for this purpose. Agency guidance recommends at least 6 months of 

monthly POTW influent and effluent data, or 5 consecutive days of monitoring designed 

specifically for local limits development. While some States, EPA Regions, and POTWs 

have interpreted this to mean priority pollutant scans, many POTWs have collected data only 

for the pollutants recommended by EPA guidance (i.e., arsenic, cadmium, chromium, copper, 

cyanide, lead, mercury, nickel, silver, and zinc). While Agency review of POTW pollutant 
loadings has revealed significant concentrations of pollutants beyond these 10 (see Chapter 

3), there are no regulatory requirements that specify which pollutants must be monitored. 

Additionally, those POTWs performing pollutant scans rarely increase the scope of these 

scans beyond the I26 priority pollutants. 
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Table 5-9. Pollutants for Which Selected POTWs Have Established Local Limits* 

*Local limits were examined for 200 pretreatment control authorities known to have local 
limits for one or more pollutants. 
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Table 5-9. Pollutants for Which Selected POTWs Have Estirblished Local Limits* 
(continued) 

Range of Concentration Number of Percentage of 200 
I PnTWc with l=flTW~ with 

Pollutant 
m - e . . I 1. I--. - - - . . I ..a--* 

Min (mfl) Max (mg/l) Limit Local Limits 

Oil & Grease (petroleum) 1 1OOl 1OOl 101 5 
* .-- --*- ~.~- I -1 cnnl *nl L 

AlUIIUllURI I 1U 

TDS 51; 1G.i 9 4.; 
PCB 0.000000012 0.18 9 4.5 
Methylene Chloride 0.1 30 9 4.5 
That- n3 m 7 1c 

Phosphates 1 45 7 3.5 
calcium 50 8000 6 3 
x.1--.1 mtit--!a- I A r-l, AC .c c) vmyl Lnlonae I U.Ul 

MBAS 10 1”;;; ; 2.; 
TOC 10 200 5 2.5 
Tetrachloroethylene 0 28.54 5 2.5 
Nitrogen 22 60 5 2.5 
Toluene 0.025 500 5 2.5 

*Local limits were examined for 200 pretreatment control authorities known to have local 
limits for one or more pollutants. 

Note: Local limits for 72 additional toxic pollutants have been established by no more than 
one POTW. 



Generally, the sampling performed by POTWs for local limits development conforms to 

Agency guidance or other approval authority requirements. These minimum frequencies are 

less rigorous than is required for a POTW application for authority to grant removal credits 

(i.e., 5 or 6 samples versus 12). In addition, as mentioned above, the limited scope of 

pollutants for which sampling is routinely performed reduces the POTWs’ ability to identify 

all pollutants of concern. 

Environmental and technical criteria are the bases for the establishment of local limits; 

they establish the total amounts of pollutants that the POTW can accept without inhibiting its 

treatment processes or discharge without adversely affecting the environment or public 

health. To establish local limits, POTWs generally rely on NPDES permit limits, applicable 

water quality and sludge disposal standards, and unit process inhibition criteria. In addition, 

a few POTWs have considered collection system criteria and worker health and safety while 

developing limits. 

The discharge of pollutants from POTWs to the environment through effluent and sludge 

is regulated under State and Federal discharge permitting program, particularly, the NPDES 

permitting program. As discussed in Section 5.3, the NPDES program principally regulates 

the discharge of conventional pollutants, with only about 21 percent of those permits issued 

to pretreatment POTWs containing one or more toxic limits. In addition, NPDES permits are 

required to contain limitations on the disposal of sludge. The Agency’s comprehensive sludge 

regulations (40 CFR Part 503) are currently being developed. Until these regulations are 

final, few regulatory controls concern sludge disposal (see Section 5.3). The number of 
pollutants regulated by local limits should increase with the presence of more extensive limits 

ill POTW permits. 

As explained in Subsection 5.3.4, to protect unit treatment processes from inhibition or 

upset due to toxic pollutants, POTWs can establish limits based on known pollutant 

concentrations that cause these adverse effects. In general, inhibition levels are only 

available in literature for activated sludge processes and anaerobic digestion, and only for the 

more common toxic pollutants. The appropriateness of literature values has been contested 

by POTWs that receive pollutant loadings that are significantly above the supposed inhibition 

thresholds-and to no ill effect. Where treatment plant performance is not indicative of 

process inhibition at the pollutant concentrations indicated by existing inhibition criteria, this 
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may be explained by the limited coverage of current literature data and site-specific factors, 
such as process acclimation or pollutant interactions that reduce the toxicity of the pollutant. 

To ensure that POTW workers are adequately protected from exposure to toxic 

pollutants, POTWs should also use worker health and safety criteria for establishing local 

limits. Currently, few POTWs have developed numeric worker health and safety criteria, 
primarily because the methodology for establishing these limits for volatile organic 

compounds has not been developed fully. As described in Subsection 5.2.2, many PO’lWs 

require industrial users to adhere to wastewater management practices that protect POTW 

workers. Such controls, however, are generally not reflected in local limits submittals or the 

200-POTW local limits data base analyzed in Table 5-9. They are not reflected in the Local 

Limits Data Base either, which contains detailed inform&on on local limits development of 

57 POTWS. 

5.6.2.2 Capability to Perform Required khnical Tasks 

The evaluation of POTW capability to perform required tasks is keyed to four 
development and implementation technical tasks, as discussed in Subsection 5.4.1: 

l Collection of requisite data 

l Determination of pollutants of concern 

l Calculation of revised standards 

l Application of revised standards. 

To assist POTWs in performing these tasks, EPA developed the Local Limits Guidance, as 

well as the PRELIM computer program and Users’ Guide, and provided local limits training 

throughout the United States. Each of the specific technical tasks identified in this section is 

covered by these guidance materials and training. 

EPA notes that a POW’s performance on these tasks may be less closely linked to its 

capability than to its relative willingness or interest, which will affect how it allocates its 
limited resources. Although willingness to achieve an intended goal relates to whether a 

task will be completed successfully, it is not measurable and EPA did not address it in this 

evaluation. 
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Characterize Discharges to the Collection System 

To characterize discharges to the collection system, POTWs must identify all sources of 

pollutants and characterize the nature of the discharges. According to PASS, 79 percent of 

POlWs have successfully identified d industries that discharge to the sewer system and 71 

percent have identified their categorical industries correctly. In addition, 65 percent of 

POlWs were found to have sampled their significant industrial users at least annually. 

Observations from the Local Limits Data Base provide insights into POTW efforts to 
characterize contributions from nonindustrial sources. Twenty-seven of the 57 POTWs used 

actual sampling data to characterize the pollutant contribution from nonindustrial (i.e., 

domestic and commercial) sources. Additionally, 6 of the 57 POTWs used default literature 

values for pollutant loadings from domestic sewage. Data were not available to determine 

the sources of domestic contribution information from the other POTWs in the data base. 

The data presented above indicate that a majority of POTWs are capable of identifying 

pollutant sources and characterizing the nature of the discharges. This, however, must be 

viewed in conjunction with the findings in Chapter 3 of this report, which indicate that 

significant pollutant loadings may occur from sources other than industrial users, and that the 

number of pollutants being discharged to sewers significantly exceeds the 126 priority 

pollutants. 

Characterize Pollutant Removals Achieved by the POTW 

To identify pollutant removals achieved at their wastewater treatment plants, POTWs 

must design and carry out sampling programs to characterize their plants’ influent (raw 

sewage), effluent (treated wastewater discharge), and sewage sludge. Indicators of this 

capability in the Local Limits Data Base show that POTWs used data from an average of 13 
influent, 11 effluent, and 7 sludge samples to support removals calculations. Forty-five of the 

57 POTWs in the data base analyzed samples for at least 10 pollutants, while only 2 of 57 

conducted complete priority pollutant scans. 

These data indicate that the vast majority of POTWs are generally capable of sampling 

and analyzing treatment plant wastestreams in order to calculate pollutant removals. Current 

Agency guidance (local limits guidance manual) suggests that POTWs undertake at least 5 

consecutive days of sampling of treatment plant wastestreams for both metals and organics. 
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The information presented previously indicates that POTWs often exceed the recommended 
minimum sampling frequencies, particularly for the 10 pollutants of concern: arsenic, 

cadmium, chromium, copper, cyanide, lead, mercury, nickel, silver, and zinc. 

As mentioned in Chapter 4, a complicating factor in the use of POTW influent and 

effluent data in the calculation of POTW removals is the fact that pollutant concentrations 
may be near or below analytical detection levels. Using these data often results in the 

development of removals that may not indicate actual POTW perforce or, where influent 

and effluent data are both below detection levels, removal cannot be determined. 

While it may appear that pollutants at these low concentrations anz not a problem, they 

can concentrate in the POTW’s sludge and interfere with proper disposal or beneficial reuse. 
In instances where removals cannot be calculated or where the POTW has failed to collect 

the necessary data to develop site-specific removals, POTWs often rely on default or 
literature removals data available through several sources, including EPA’s local limits 
guidance manual. This use of default removals must, however, be viewed in relation co the 
data presented in Chapter 4 indicating that substantial variability may exist in the pollutant 
removals achieved at a treatment plant; thus, data collection may need to be expanded to 

understand treatment plant performance accurately. 

Starting with the list of pollutants known or suspected to be discharged to the sewers, 

POTWs must develop a list of pollutants of concern that are either (1) a potential threat to 
the operation of the POTW or POTW workers, or (2) subject to sludge disposal or NPDES 

limits. 

Identification of Applicable Environmental Criteria 

POTWs must identify the environmental criteria to be considered during the calculation 

of environmentally protective local limits. EPA’s Local Limits Data Base revealed the 

following: 

l Thirty-eight of 57 POWs considered NPDES limits 

l Thirty-six of 57 considered sewage sludge use and disposal standards 

l Thirteen of 57 considered Federal water quality criteria 

l Twenty of 57 considered State water quality criteria or standards. 



Data from the GAO (1989) report indicate that of a total of 393 POTWs, 354 evaluated 

an average of 15.5 pollutants and adopted local limits for 14, and 15 POTWs evaluated the 

need for control on an average of 14 pollutants and adopted no local limits (the remaining 24 

POTWs were not included in the evaluation). Of the 354 POTWs with limits, onIy 109 had 

limits for toxic pollutants in their NPDES permits, suggesting that local limits were derived 

from other criteria related to plant protection or sludge disposal or were developed using an 

approach other than EPA’s MAHL technique. 

Identification of Applicable PIant and Worker Protection Criteria 
. 

nrotectroa, EPA’s Local Limits Data Base indicates that 43 of the 57 POTWs 
used literature values for process inhibition. This suggests that POTWs are capable of 
identifying and using available literature values (as opposed to site-specific concentrations) 

for threshold process inhibition pollutant levels. However, EPA notes that in many cases, 

the actual pollutant concentration entering the various POTW treatment processes exceeds 

the literature inhibition concentrations with no apparent negative effect. This may be due to 
system acclimation to higher pollutant levels or to other POTW-specific conditions not 
represented in the development of the literature values. In these instances, it is appropriate 

for POTWs to substitute the actual measured loadings in lieu of the literature values if there 

is clear evidence that no negative process effects will occur. 

Worker health and safety, Only 3 of the 57 POTWs in the Local Limits Data Base 

considered worker health and safety issues when developing the list of potential pollutants of 

concern. While this appears quite low, EPA is aware that many POTWs require contributing 
industries to adhere to wastewater management practices that protect POTW workers. Such 

controls are not reflected in local limits submittals and therefore would not be included in the 

Local Limits Data Base. This is likely to change given EPA’s commitment to increasing 

POTW awareness of worker health and safety issues as part of its implementation of the 
recent amendments to the General Pretreatment Regulations (particularly the specific 

prohibitions addressing toxic gases). 

The calculation of local limits generally requires two steps: 

l Calculation of allowable pollutant headworks loadings that ensure that the POTW 
will meet the identified NPDES limits, sludge use and disposal standards, and 
POTW protection criteria 
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l Calculation of discharge standards that allocate the allowable pollutant loadings to 
industrial users. 

As shown in Figure 5-l (Subsection 5.2.2) and Appendix C-l, the mathematics 

involved in calculating local limits is straightforwatd, involving only addition, subtraction, 

multiplication, and division. The only complications in this effort arise from the relatively 

large amount of required data 

To assist POlWs in performing tbe calculations necessary to develop local limits, EPA 

has developed the PRELIM computer program. To date, EPA has provided POTWs with 

1,266 copies of the PRELIM software and users’ manual. In addition, 31 of the 57 POTWs in 
the Local Limits Data Base are known to have used PRELIM in their calculations. PASS 

indicates that 34 percent of POTWs have calculated technically based local limits. Of those 
POTWs that have not calculated technically based limits, the reasons generally relate to 
issues other than capability (see discussion in Section 5.7). EPA is confident that POTWs 
are receiving the necessary support and have the capability to perform the calculations 

necessary to develop local limits. 

Tbe POTW must incorporate local limits into its legal ordinance or control mechanism. 

so that they are enforceable at the local level, and develop a program of compliance 

monitoring and enforcement to ensure that the standards are being implemented. In 

particular, the POTW should apply these standards through its industrial user permit system 

or other approved control mechanism. Both local limits and categorical discharge standards 
should be reflected in the industrial user’s control mechanism and should subject the user to 

the POWs compliancelenforcement program. 

Subsection 5.2.2.1 notes the difficulties encountered by many POTWs with respect to 

the point of application of local limits versus categorical standards (i.e., end-of-pipe versus 

end-of-process) and the diffkulty in comparing these standards directly. Because it is 
difficult to compare these limits directly, including the most stringent limit in the discharge 

permit is often difficult. PASS revealed that 27 percent of POTWs have not performed this 

comparison successfully. Chapter 7, Effectiveness of the National Pretreatment Program, 

discusses this issue in greater detail. 
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According to PASS, 61 percent of POTWs have incorporated applicable discharge 
standards (local limits and/or categorical standards) into control mechanisms. Several 
factors may explain why this number is not higher. Many POTWs are still in the process of 

developing local limits. Other POTWs are reluctant to revise their ordinance-based systems 

or address individual discharges through permit systems because of the resource demands of 

a permit system and sometimes because of a perceived lack of the need for local limits. 

POTWs may go through the exercise of developing discharge standards but regard 

implementation of local limits as superfluous as long as NPDES limits and sludge standards 

are being met. Except for the lack of resources, these reasons do not indicate that POTWs 

are not capable of incorporating the limits into control mechanisms, however. 

5.7 STATUS OF POTW EFFORTS TO DEVELOP REMOVAL CREDITS AND LOCAL 
LIMITS 

This section evaluates the current status of POTW efforts to develop removal credits 
and local limits. Information on the efforts of three case study POTWs follows this 

evaluation. 

5.7.1 Removal Credit Status 

The current status of removal credits is clear (as described previously): the program 
has been suspended pending promulgation of national sludge standards. Once national 

sludge standards are promulgated (promulgation of the initial set of standards is expected 

during the latter part of 1991), the principal obstacle blocking removal credits will be removed, 

and the Agency will reevaluate the adequacy of the regulations. 

The Agency has continued to improve its knowledge concerning the fate of pollutants 

introduced to POTWs. As standards to protect all environmental media to which pollutants 

may partition are promulgated and updated, EPA may reassess the appropriateness of the 

existing removal credit regulation. 

5.7.2 Status of Local Limits 

POTWs are currently implementing local limits derived in a number of ways. Table 5-10 

illustrates the general types of local limits that have been adopted and implemented by 

POTWs. POTWs have allocated the allowable industrial loadings to industrial users using 

methods such as those identified in Section 5.2.2.1. The most frequently employed method is 

allocation of a uniform concentration limit (e.g., allocating 2 mg/l of copper for all industrial 

users). POTWs surveyed by GAO were implementing local limits for an average of 14 toxic 

pollutants (they had evaluated the need for limits for even more pollutants, an average of 
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Table 5-10. Types of Local Limits Being Implemented by POTWs 

Type of Local Limit 

Limits in Place 

No Numeric Limits 

Limits That Are Technically 
Based2 

Technical Evaluation 
Performed, but Preexisting 
Limits Retained 

Limits Based on Categorical 
Standards 

Limits With No Known 
Technical Basis 

Number of POTWsl Percent of POTWsl 

459 89.5 

54 10.5 

173 33.7 

26 5.1 

35 6.8 

225 43.9 

1. Based on a total of 513 pretreatment programs audited fkom 1985 to 1990. 

2. Technically based means having conducted a headworks loading analysis, as suggested in 
EPA’s Local Limits Guidance (1987a). 

Source: PASS (1990). 
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15.5). Of 513 pretreatment programs for which detailed information on local limits was 

available from pretreatment program audits, 459 (nearly 90 percent) had adopted numeric 

local limits for one or more toxic pollutants. One hundred and seventy-three POTWs 
(approximately one-third) had adopted technically based local limits. Twenty-six POTWs 

(5.1 percent) had performed a technical evaluation but retained their existing limits. 
Generally, POTWs retained their existing limits when the evaluation showed that technically 

based limits would be less stringent. Another 35 POTWs (6.8 percent) had adopted national 

categorical standards (usually electroplating or metal finishing standards) as local limits 

applicable to all industries. Finally, 225 POTWs (43.9 percent) had local limits with no 

known technical basis; in many of these cases, POTWs simply adopted a neighboring city’s 

limits or limits described in the literature. As shown in Table 5-9 (Section 5.6), POTWs 
regulate a wide range of pollutants with local limits. While no projections to the universe of 

pretreatment POTWs can be drawn from this table, these data show that, in general, POTWs 

have been responsive to EPA guidance. Over 70 percent of the 200 POTWs had adopted 

local limits for the 10 pollutants EPA’s 1987 guidance recommended for consideration. 

Significantly fewer POTWs regulate other pollutants, although many POTWs do regulate one 

or more pollutants not included in EPA’s guidance. Overall, nearly all priority pollutants, as 

well as a number of nonconventional pollutants, are regulated by one or more POlWs. It 

should be noted that not all of the local limits for these 200 POTWs were technically based 

(i.e., based on EPA’s 1987 Local Limits Guidance). The types of limits developed include all 

of those described in Table 5-10. Thus, even though the range of pollutants regulated by 

POTWs is impressive, many of these POTWs (and their respective approval authorities) 

may not have a clear idea of whether they are regulating the appropriate pollutants or 

whether their limits are set at an appropriate level. 

Of particular note is that POTWs regulate many more pollutants than are regulated in 

the POTWs’ NPDES permits. According to EPA’s permit compliance system (PCS), 32 

percent of NPDES permits for pretreatment POTWs issued in 1989 contained limits for one or 

more toxic pollutants. 

As noted, some POTWs have determined that local limits based on applicable 

environmental criteria and on protection of the treatment plant would be less stringent than 

their current limits, which may have been taken from the literature or from other sources. In 

some cases, for example, local limits based on NPDES permit limits and environmental 

standards and criteria might allow significant increases in pollutant discharges from indirect 

dischargers without affecting designated uses or violating these applicable limits and 
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standards. Some POTWs-those with industries meeting the more stringent local limits- 

will prefer to continue implementing preexisting limits. However, Federal and many State 

regulations require only that local limits ensure compliance with the General and Specific 

Discharge Prohibitions (which, in turn, are based on compliance with NPDES and sludge 

requirements). 

5.7.3 Case Studies 

To provide illustrative information with respect to POTW revision of pretreatment 

standards, case studies were developed for three pretreatment POTWs: Thomasville, North 

Carolina; Hampton Roads Sanitation District (HRSD), Virginia; and Pocatello, Idaho. For 

each of these POTWs, data regarding the types of pollutants monitored and regulated were 
collected and are presented in Tables 5-l 1, 5-12, and 5-13 and in Figure 5-8. None of the 

case study POTWs had applied for or had been granted removal credits approval; thus, the 

findings presented here concern only local limits. 

Table 5-11 presents the case study findings regarding the numbers of toxic pollutants 

regulated by these POTWs’ local limits in relation to the numbers of toxic pollutants detected 

at the POTWs and regulated by applicable standards and criteria. Figure 5-8 charts the 

results. The data indicate that for these POTWs the number of pollutants regulated by local 
limits is similar to tbe & of pollutants detected in the POTWs’ influent, effluent, and 

sludge. However, in each case, the number of toxic pollutants regulated by the POTWs’ 

NPDES permits and sludge disposal requirements is significantly lower, generally at zero. 

While this pattern cannot be used to predict the situation at other POTWs, it does agree with 

the evaluation of Section 5.6: namely, that the standards and criteria necessary to drive the 

local limits development process are not generally in place. 

Table 5-12 presents case study data with respect to the frequency of sampling and 

types of toxic pollutants for which sampling was performed at these POTWs. In general, the 

sampling frequencies reported did not follow any patterns across these POTWs; however, the 

types of pollutants for which sampling was performed were more consistent. At each of the 

POTWs, metal parameters and cyanide were of primary concern. This is also in agreement 

with other chapter findings. 

Table 5-13 presents the results of the case studies with respect to the number of 

samples utilized in the development of local limits at each POTW. Again, there was no clear 
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Table S-11. Number of Toxic Pollutants Detected and Regulated by Local Limits 
and Environmental Criteria 

Number of Toxic Pollutants 

City/POlW 

Regulated Technical 
by Local Evaluation 

Limit Conducted 

I I 
Thomasville, NC 1 8 1 8 6 

Hampton Roads 12 
Sanitation 
District 
(HRSD), VA 

02 

Pocatello, ID 12 
(including 
TTO as 1) 

12 

Influent 

83 

104 

Detected In: 

NPDES 
Effluent Sludge Permit 

6 7 5 

‘83 ‘83 83 83 0 0 

64 114 0 B 

6 

State WQ 
Standard 

5 

10 

0 

egulated By: 

State 
Sludge Air 

Standard Standard Other 

0 0 3’ 

0 0 0 

0 0 0 

1. State of North Carolina action levels (not enforceable). 

2. No headworks analysis was done. However, POTW examined various technical sources for information and data and for 
criteria to develop limits. 

3. Detected at least once at 1 or more of the 10 plants in 1989. 

4. Data from 1983 to 1990. 
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Table 5-12. Sampling Frequency by Case Study POTWs, 1989 

CityiPOTW 

Thomasville, NC 

Influen t 

80 

Number of Samples 

Effluent 

85 

Sludge 

4 

Pollutants 
Analyzed For 

Six to seven 
metals and 
cyanide (CN) 

HRSD, VA 12 
1 

12 
1 

12 
1 

Six metals 
Priority Pollutant 
scan 

Pocatello, ID 6 6 2 Nine metals, 
CN, and fluoride 

Table S-13. Number of Samples Used by Case Study POTWs 
to Develop Local Limit 

*For metals only. 

**HRSD did not develop technically based local limits as defined in the current EPA 
Guidance. 
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Figure 5-8. Numbers of Pollutants Monitored, Detected, and 
Regulated at Case Study POTWs, 1989 
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pattern across these PO’lWs; however, at two of the three POTWs the minimum sampling 

recommended by EPA was performed. 

5.8 FINDINGS 

This section summari zes the findings of the evaluation of POTW capability to revise 

pretreatment standards. The findings are divided into two sections, local limits and removal 

credits. As an introduction, each of these sections briefly discusses issues affecting these 

program elements. 

58.1 Local Limit Findings 

The development of technically based local limits to control the discharge of toxic 

pollutants from POTWs has been constrained because technical objectives cannot currently 

be achieved by most POTWs. 

l Few POTW NPDES permits contain limits for toxic pollutants. According to PCS, 
only 32 percent of the NPDES permits for pretreatment POTWs issued in 1989 
contained limits for one or more toxic pollutants. This is, in part, due to the fact that 
many States have not yet developed water quality standards for all their receiving 
waters. 

l Numeric criteria for sludge use and disposal practices have not been promulgated by 
EPA. Most States do not have comprehensive sludge standards. 

l The Clean Air Act Amendments of 1990 do not require that emission standards for 
toxic pollutants applicable to POTWs be promulgated until 1995. 

l Literature data to predict pollutant concentrations that may result in unit process 
inhibition are available for only a few pollutants, are based on a limited sample size, 
and may not characterize site-specific conditions accurately. 

PG‘IWs appear to be capable of performing the technical tasks to develop numeric local 

limits. The & of pollutants limited by POTWs often exceeds the number limited by the 

POTW’s applicable environmental criteria, including NPDES permit limits and sludge 

requirements. POTWs surveyed by the General Accounting Office were found to impose 

local limits for an average of 14 toxic pollutants. 

l POTWs have failed to collect the necessary influent, effluent, and sludge monitoring 
data to calculate site-specific treatment plant removals and to establish allowable 
headworks loadings based upon these removals. 

l The sampling and analysis involves a commitment of resources that many POTWs 
are unwilling to devote to developing local limits, particularly when they are not 
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required to do so because of the absence of limits for toxic pollutants in their NPDES 
permits. 

l Additional factors can affect the development and implementation of local limits. 

l While the methodology exists for developing local limits for conservative pollutants 
(e.g., metals), there are no similar methods ,for establishing limits for organic and 
reactive pollutants. POTWs that have adopted numericaI limits for these types of 
pollutants have generally used a best professional judgment approach. 

l The point for determining compliance for local limits can be different from that for 
determining compliance with categorical standards. .This has created difficulty for 
some POTWs. 

l The uniform concentration method of allocating the POTW treatment plant allowable 
industrial loading is the most frequently used because it results in the same limit for 
all industrial users. Some POTWs have alternatively used a market-based approach 
that allows industrial users to negotiate allocations among themselves. 

POTWs that have not developed or adopted local limits tend to believe that local limits 

are not necessary because: 

l They may have no evidence that ‘pass through or interference is occurring, partly 
because of the lack of toxic controls in the NPDES permit or toxic controls applicable 
to sludge. 

l They may believe that categorical standards are adequate to protect their treatment 
system and the environment. 

5.8.2 Removal Cre&t Findings 

Section 307(b)(l) establishes the technical objectives of the removal credits program. 

Removal credits cannot be made available under the current regulations until those objectives 

aremet. 

l Because most POTW NPDES permits do not contain numeric limitations based on 
water quality standards, in the past removal credits were generally granted without 
consideration of their water quality impact. 

l In any future revision ,of the removal credits regulation, the definition of “consistent 
removal” will remain an issue. While both BAT (direct discharge) and PSES 
(indirect discharge) standards are set such that the applicable technology can meet 
the limit 99 percent of the time for daily maximum and monthly average limitations, a 
POTW’s demonstration of “consistent” removal for purposes of removal credits does 
not require the same degree of confidence. Since a POTW pursuing removal credits 
for its industrial users need only show removal that it can achieve 75 percent of the 
time, its treatment combined with its industrial users treatment may be less than that 
provided by direct dischargers. 
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l Removal credits cannot be made available until EPA develops standards for the 
sludge use and disposal options employed by the POTW applying for removal credit 

authority. 

l Current regulations do not specifically address the removal of pollutants during 
treatment through volatilization to the atmosphere. If this type of removal is to be 
prohibited, reguktions will need’to be revised. 

l The current regulation decreases the removal credit that can be made available by 
POTWs whose influcnt bypasses treatment because of combined sewer overflows. 
However, CSOs may result in the effluent from an indirect discharger being treated 
less consistently than a direct discharger’s effluent if the indirect discharger is relying 
on a removal credit to comply with categorical standards. 
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6. ADEQUACY OF DATA ON THE ENVIRONMENTAL EFFECTS OF TOXIC 
DISCHARGESFROM POTWs 

Section 519(a)(1) of the Water Quality Act (WQA) of 1987 requires the U.S. 
Environmental Protection Agency (EPA) to study “the adequacy of data on environmental 
impacts of toxic industrial pollutants discharged from publicly owned treatment works 

[POTWS].” This chapter addresses that requirement. It also uses available data to indicate 

which environmental impacts are caused by the discharge of toxic pollutants by POTWs. 

Section 6.1 provides a general overview of the fate and effects of toxic pollutants discharged 
to POTWs. This section sets the basis for the evaluation of the adequacy of available data 

on discharges and environmental effects. 

Sections 6.2 through 6.4 address discharges to surface water, sludge, and air, 

respectively. These sections are organized similarly, providing information on the adequacy 
of existing data, an analytical framework, and the results of the analysis. 

Section 6.2, Surface-Water Effects, is the most detailed of these sections, reflecting the 
historical emphasis of EPA’s Clean Water Act (CWA) programs. As witnessed by recent 

and planned initiatives, the National Pretreatment Program is increasingly emphasizing 

sludge quality and worker health and safety issues, and more data are likely to be generated 

on these issues as a result. Currently, as shown in Sections 6.3 and 6.4, data on sludge 

quality and worker health and safety issues are limited. 

Sections 6.2 through 6.4 rely upon quantitative evaluations of national data wherever 
possible. However, as noted throughout this chapter and elsewhere in this report, the 

absence of comprehensive criteria and standards for surface water, sludge, and air has limited 

EPA’s ability to gather data that tangibly demonstrate the environmental effects of toxic 

discharges from POTWs. 

Since more environmental effects data exist at the local than at the national level, EPA 

used surrogate and case-study measures of environmental effects in cases where 

comprehensive national data were not available. Local program managers must collect such 

data to revise pretreatment standards and comply with their permit limits; yet because the 

primary audience for such information is not at the national level, it is not reported to national 

program managers in a form that is consistent or amenable to quantitative analysis. 
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Section 6.5 concludes the chapter with a summary list of findings related to data 
adequacy of the environmental effects of toxic discharges from POTWs. 

6.1 GENERAL FATE AND EFFECTS OF TOXIC POLLUTANTS DISCHARGED TO POTWS 

Chapter 3 of this report documented the sources and kinds of toxic pollutants that are 
discharged to POTWs, indicating the wide range of sources and large number of pollutants for 

which data exist. Chapter 4 determined that removal of toxic pollutants from the 

wastestream at treatment plants is highly variable and discussed the fact that at least some 

pollutants do not biodegrade easily or consistently during treatment, but instead partition to 

sludge, volatilize to air, or discharge to receiving waters. 

Pollutants received by a POTW can be released to the environment at many locations. 
Figure 6-1 shows the general locations at a POTW from which pollutants may be released to 

air, surface waters, and ground waters. (Other receiving environments may also be affected, 
but to a lesser extent. Soils, for example, are also considered a receiving environment, but 

concerns with soil contamination primarily relate to subsequent ground-water contamination 

or incorporation into the food chain following sewage sludge disposal-both of which are 

discussed under ground-water releases.) 

6.1.1 Fate of Toxic Pollutants Discharged to POTWs 

The primary purpose of wastewater treatment at a POTW is to reduce the concentration 

of conventional pollutants (e.g., biochemical oxygen demand, suspended solids) in 

wastewaters so that the environmental impacts of discharges are acceptably small. As noted 

in Chapter 4, reductions in concentrations of toxic pollutants typically are incidental to 

reductions in conventional pollutants. Conventional, nonconventional, and toxic pollutants 

either are destroyed by biological or chemical conversion to less objectionable chemicals, or 

they are physically removed from the wastestream. 

Pollutant destruction occurs primarily through biological activity; microorganisms 

metabolize organic chemicals in wastewater, ultimately converting them to carbon dioxide 

and water (in aerobic systems) or to methane (in anaerobic systems). Other elements 

attached to organic compounds (such as nitrogen, sulfur, chlorine and other halogens, and 

metals) can interfere with such metabolism and make the destruction of organics in treatment 

systems less efficient. 
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Pollutants that are not destroyed by biological activity are either physically removed 

from wastewaters through volatilization (loss to air) and partitioning to sludge, or else they 

remain in the wastestream and are .discharged to receiving waters. Any pollutant that is not 
destroyed in a POTW has the potential to harm receiving water, air, and ground water. The 

next two subsections provide some background on releases from POTWs to air and ground 

water. 

6.1.1.1 Releases to Air 

As Figure 6-l shows, pollutants may volatilize at many locations in a wastewater 

treatment plant. Chemicals begin to volatilize in the collection system and are released to 

the atmosphere at manholes, pump stations, and the headworks of the treatment system. 

Pollutants also volatilize in the treatment system, particularly where there is strong aeration 

or turbulence (such as an activated sludge process). 

The gases released from POTWs include volatile organic compounds (VOCs), carbon 
dioxide, hydrogen sulfide, ammonia, and nitrogen. VOCs may be released in the collection 
system, at the plant headworks, in aeration tanks, and in the activated sludge process. 

These VOCs are typically organic solvents, such as hexane and benzene, and other 
compounds used primarily in industrial processes. Other gases are typically created by 
microbial activity in sewers or during treatment at the plant. Carbon dioxide is generated by 

the aerobic decomposition of organics in the wastestream, hydrogen sulfide by the reduction 
of organic sulfur compounds, methane by the anaerobic decomposition of organic compounds, 

and nitrogen gas by deniaification of inorganic nitrogen compounds. Ammonia may be 

present in large concentrations in the influent or may be generated by biological activity 

during treatment. 

Most gaseous releases consist of carbon dioxide or methane, the two major end 

products of biological decomposition of organic compounds. The relative volumes of releases 

of other chemicals depend on their concentrations (or the concentrations of their precursors) 

in the sewage and the extent to which they are decomposed biologically before they have a 

chance to volatilize. 

In addition to the compounds volatilized during treatment, a small fraction of organic 

compounds volatilize from sludge during conditioning or disposal. By volume, the amount of 

volatilization from sludge is very small compared to that occurring during treatment. The 

gases released consist of carbon dioxide (from aerobic digestion and from chemical oxidation 
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of the organic matter in sludge), methane (from anaerobic digestion), or both (from 
composting). 

Gaseous emissions also occur during sludge incineration, which is one of the common 

disposal methods for sludge for larger POTWs. Typically, the greatest focus has been on 

particulate emissions from sludge incinerators because toxic metals tend to sorb to, and be 

released with, particulates. Mercury and beryllium, however, volatilize at low temperatures 

(well below incineration temperatures) and may be emitted even if particulate emissions are 
iow. Similarly, small amounts of organic constituents may be formed and released from 

incinerator stacks as products of incomplete combustion. The relative importance of metal 

and organic emissions depends on the chemical composition and dryness of the sludge, 

incinerator design, and operating conditions. 

6.1.1.2 Releases to Ground Water 

Releases to ground water may occur from a variety of processes at all stages of 
municipal wastewater treatment. Under limited circumstances, such as when a sewer is 
above the water table, wastewater can exfiltrate from the collection system to ground water. 

This mechanism appears to be of only local importance (EPA, 1989); furthermore, it is not 

well understood and needs further investigation on a national basis before conclusions can be 

drawn about its impact on ground water. 

Losses to ground water may also occur when municipal wastewaters are stored or 

treated in lagoons. The potential for ground-water contamination from such storage or 
treatment practices is low; however, some lagoons with industrial discharges may be 

potential sources of ground-water contamination (EPA, 1987). 

Finally, and perhaps most importantly, ground-water contamination may occur during or 

after disposal of sewage sludge. Sludge is generated during primary and secondary (and 

sometimes tertiary) treatment of wastewater. It consists of both inert and organic solids- 

some from the influent, some from microbial biomass grown during treatment-in an aqueous 
suspension. Many chemicals that have low solubility in water sorb to sludge particles, 

particularly metals (such as mercury, cadmium, lead, copper, and zinc) and organic 

compounds (such as organochlorine pesticides and PCBs). Since sludges are removed from 

the wastestream during clarification, pollutants that partition to sludge are not discharged 

directly to receiving waters. 
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The three sludge disposal options with the highest potential for ground-water 

contamination are land application, landfilling, and distribution and marketing. Land 

application involves the mixing of sludge with, or addition of sludge to, the surface layers of 

soil for its nutrient and stabilizing properties. Landfilling generally involves placing dried 

sludge into a confined area in the ground. Distribution and marketing involves selling or 

giving away sludge, usually in dry form, as a fertilizer or soil conditioner. Regardless of the 

disposal method, once sludge is in soil it slowly decomposes, gradually releasing any 

contaminants present. Rain water percolating through the soil may leach pollutants to ground 

water. 

6.1.1.3 Relative Magnitudes of Releases to Different Environments 

When pollutants are not biodegraded, they are released to one or more receiving media. 

Most organic compounds, for example, are discharged to surface waters, volatilize to air, and 

partition to sludge. The relative amounts released to each medium determine the general 
environmental impacts of industrial pollutants discharged to sewers. Overall, about half of 
the mass of the most common toxic pollutants that are released to the environment from 

POTWs is released to surface waters (see Figure 6-2; UC, 1989). The remainder of the toxic 
metals tends to partition to sludge, and the remainder of the toxic organics tends to volatilize. 

Small amounts (up to 3 percent) of the organics partition to sludge (LTC, 1989). 

Chapter 4 presents estimates made in the Domestic Sewage Study (DSS) on the 
proportions of many toxic pollutants in POTW influent that are discharged to surface waters, 

volatilized to air, or partitioned to sludge. Table 6-l summarizes DSS data for a number of 

the more common pollutants. The entries in the table are sorted so that the pollutants 

estimated to have the highest potential for discharge to surface waters appear frost.. 

The table shows both single percentages and ranges of percentages for releases of each 

chemical to the different environments. As described in Chapter 4, however, actual treatment 

system performance in removing toxic pollutants from wastewater may be much more 

variable than DSS estimates indicate. The ranges reflect the differences between acclimated 

and unacclimated treatment systems, as estimated during the original study. 
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POTW Treatment 
Processes 

Releases to Air: 
Metals: 0 % 

Releases to Surface Water: 
Metals: 53 % 

Organ&: 55 % 

Releases to Sludge: 
Metals: 47 % 

Organics: 3 % 
Sludge Conditioning 
and Disposal 
Processes 

Source: Adapted from International Joint Commission, 1989 

Figure 6-2. Percent of Environmental Releases from POTWs Entering 
Air, Water, or Sludge 
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Table 6-l. Percentages of Selected Pollutants in POTW Influents 
Released to the Environment in Surface Waters, Air, and Sludge’ 

Pollutant 

1 ,1,2-Trichloroethane* 
Nitrobenzene* 
1 ,1,2,2-Tetrachloroethane* 
Pentachlorophenol* 
cadmium* 
1,2-Dichloroethane* 
Bis-2 Chloroethyl Ether* 
Methyl Isobutyl Ketone 
Methyl Ethyl Ketone 
Nickel* 

Parathion Methyl Parathion 
MeXUlp 
Arsenic* 
Selenium* 
2,4-D 
2,4-Dichlorophenol* 
2,4,6-Trichlomphenol* 
Cyanide* 
Antimony* 
Dimethyl Phthalate* 
2-Chlorophenol* 
Lead* 
chromium* 
1,2-Dichloropropane* 
krylonitrile* 
NJ-Nitrosodimethyl Amine* 
2&Dinitrophenol* 
Diethyl Phthalate* 
Pentachloroethane 
Haphthalene* 
Formaldehyde 
k&on Tetrachloride* 
mxofoim* 
I’rans- 1,2-Dichloroethylene* 

To 
Surface Water 

20-802 
10 - 80 
10 - 80 
5 - 80 

73 
10 - 70 
10 - 70 
10 - 70 
5 - 70 

65 

10 - 60 10 - 60 
zi 

50 
10 - 50 
5 - 50 
5 - 50 

2 
5 - 40 
5 - 40 

ii 

10 - 30 
10 - 30 
10 - 30 
10 - 30 
10 - 30 
5 - 30 
5 - 30 
15 - 20 
10 - 20 
10 - 20 
10 - 20 

To 
Air 

16 - 40 

12.- 36 

27 - 45 
o-2 

o-2 

o-3 

o-3 

45 - 63 
o-4 

42 - 57 
o-4 
o-4 

72 
63 - 72 
63 - 72 

To 
Sludge 

1 
2-9 
l-4 

4- 17 
27 

2-5 
3-9 
3-9 
3 - 10 

35 

337 
48 
50 
50 

4-7 
4-8 
4-8 

2 
0 

5-8 
70 
70 
0 

7-9 
7-9 
7-9 

1 
11 - 14 
20 - 27 
8 - 92 
9 - 12 

2 
8 - 27 

*Priority pollutant. 

1. Pollutants not released to s&ace water, air, or sludge are biologically degraded during treatment. 

2. Ranges reflect differences between acclimated and nonacclimated treatment systems and natural variability 
of treatment efficiency. 

Source: Tables 4-7.4-8, and 4-9 in EPA, 1986b. 
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Table 6-1. Percentages of Selected Pollutants in POTW Influents 
Released to the Environment in Surface Waters, Air, and Sludge’ 

(continued) 

Pollutant 

Tetrachloroethylene* 
2,4-Dimethyl Phenol* 
Phenol* 
1,3-Dichlorobenzene* 
1,4-DicNorobenzene* 
1,2-DicNorobenzene* 
l,l,l-Trichloroethane* 
Trichloroethylene* 
Xylenes 
MethoxycNor 
Chlorobenzene* 

Tetrachlorobenzene Chlordane* 
Barium 
Silver* 
Bis-2-Ethylhexyl Phthalate* 
AldIin* 
l,l-Dichloroethylene* 
Toxaphene* 
Benzene* 
Ethyl Benzene* 
Toluene* 
1,1,2,2-Tetrachloroethane* 
Hexachloro- 1,3-Butadiene* 
Hexachloroethane* 
Butyl Benzyl Phthalate* 
E&in* 
PCB* 
Acrolein* 

To 
Surface Water 

10 - 20 
5 - 20 
5 - 20 
10 - 15 
10 - 15 
10 - 15 
5- 15 
5- 15 
5- 15 

10 
10 

10 10 
10 
10 
10 
10 

5 - 10 
5 - 10 
5 - 10 
5 - 10 
5 - 10 
5 - 10 
5- 10 
5 - 10 
5 * 10 
5 * 10 

8 
5 

To 
Air 

45 - 64 

45 - 77 
45 - 77 
45 - 77 
76 - 77 
67 - 68 
24 - 68 

54 
27 - 45 

27 9 

76- 81 
57 - 72 
24 - 72 
24 - 72 
22 - 72 
48 - 63 
o-5 
o-5 

To 
Sludge 

2-3 
6-8 

12 - 14 
3 

9 - 23 
9 - 32 

1 
5-6 

13 - 14 
8 
14 

;; 
90 
90 
66 
33 
0 
4 
2 

5-6 
18 - 27 

4 
8-9 
8-9 

41-43 
33 - 35 

22 
10 

*Priority polhtant. 

1. Pollutants not released to surface water, air, or sludge are biologicslrly degraded during treatment. 

2. Ranges refkct differences between acclimated and nonacclimated treatment systems and natural variability 
of treatment efficiency. 

Source: Tables 4-7.4-8. and 4-9 in EPA, 19I36b. 
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EPA estimates that about half the compounds in Table 6-l may have less than 20 

percent of their influent mass discharged to surface waters under unacclimated conditions.1 

The table also indicates that a number of organic pollutants, but few of the metals, may 
be removed from the aquatic wastestream through volatilization-particularly the chlorinated 

benzenes and the low carbon chlorinated alkanes (e.g., the tetrachloroethanes). 

Based on this table, it is apparent that the destruction of toxic organic compounds is 

limited and that metals are not destroyed at all. Overall, the DSS (EPA, 1986b) concluded 
that 14 to 25 percent of the mass of all toxic pollutants volatilizes to air, 43 to 62 percent 

biodegrades, 14 to 16 percent partitions to sludge, and 8 to 18 percent is discharged to 

surface waters. Specific pollutants, however, particularly metals, are much more likely to be 

discharged to surface waters and partition to sludge than the most common toxic organic 

compounds. 

6.13 Toxic Effects of Commonly Released Toxic Pollutants 

Toxic effects can be seen at ail levels of the organization in the biological system: at the 

ecosystem level, through changes in system biomass, productivity, or nutrient cycling; at the 
community level, through changes in community structure, species diversity, or species 

dominance; at the population level, through increased death rates, decreased growth rates, or 

reduced reproductive success; at an organism level, through changes in gross morphology, 

individual growth, or behavior; at the organ level, through development of organ malfunctions 

or tumors; and at the molecular level, through changes in enzyme systems, DNA, or energy 

transformation. At each of these levels of organization, there are myriad variations in the 
type and magnitude of effects that can be caused by toxic pollutants. 

Several tests are available that measure the toxicity of chemicals. Some measure the 

toxicity of a substance by injecting it into the body, some by exposure as gases, some in food 

or water, and some by inhalation. Each species reacts in a slightly different way to 

exposures by different routes, but in general, more-toxic chemicals exert effects at lower 

concentrations than less-toxic chemicals. Therefore, the concentration at which a chemical 
exerts a toxic effect indicates how serious an effect it may have in the environment. 

1. As discussed in Chapter 4, unacclimated conditions are likely to provide a better 
approximation of full-scale POTW performance. 
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Toxicological studies generally focus on four major categories of effects: lethal, 

carcinogenic, teratogenic, and mutagenic. Lethal effects are those that cause death, usually 

after exposure to chemicals for short durations. For this reason, tests that measure lethality 

are often called acute tests. Tests that measure carcinogenic (cancer producing), teratogenic 
(producing developmental abnormalities), or mutagenic (producing genetic abnormalities) 

effects are often considered chronic tests, because the effects being measured are normally 

observed only over longer exposures. 

Over the last several years, considerable research has been conducted on the toxic 

effects of a large number of pollutants. The Agency has compiled lists of hundreds of 

compounds that have significant effects on biota, including humans. Table 6-2 lists the toxic 

characteristics of a small subset of these compounds (primarily, CWA priority pollutants) 

according to their lethal, carcinogenic, teratogenic, mutagenic, and bioaccumulative potential. 

Table 6-2 also indicates persistence to incorporate some measure of the length of time that 

the pollutant may exert an effect after release into the environment. 

The criterion for listing a compound in a particular category of effect was whether it was 
known to cause the effect at a concentration less than a predetermined value. A compound is 
considered lethal if it kills 50 percent of the organisms in a toxicity test (the LC50) at less 
than (i.e., its LCso is less than) 10 milligrams per liter in an aquatic environment or 100 

milligrams per cubic meter in air. To ascertain whether a compound had these effects, EPA 

used data from the National Institute of Occupational Safety and Health’s Registry of Toxic 

Effects of Chemical Substances (RTECS), which contains evaluations of the literature on 

many toxicity test results, including an assessment as to whether the data on each compound 
indicate that it is a known or suspected carcinogen, teratogen, or mutagen. 

Finally, chemicals that have bioconcentration factors greater than 1,000 were listed as 
bioaccumulative. A bioconcentration factor (BCF) is a measure of a chemical’s tendency to 

concentrate in tissues of aquatic organisms. There are two primary means of deriving BCFs: 

from experimental measures or prediction using structure-activity relationships. The most 

common method used to calculate a BCF is to divide the measured concentration of the 

chemical of concern in the exposed tissue by the measured concentration of the chemical in 

the exposure water, after a steady-state condition is reached, i.e., 

BCF Concentration in tissue 
= Concentration in water 
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Table 6-2. Toxic Effects of Common Pollutants in Aquatic and Terrestrial 
Environments 

Pollutant Lethal * Carcinogenic2 Teratogenic3 Mutagenic4 Bioaccumulativ$ Persisten& 

DDT’ + + + + + + 
Didxin (2,3,7,8-TCDD)* + + + + + + 
PC&* + + + + + + 
Arsenic (trivalent)* + + + + + + 
AldrW + + + + + 
T?X@=@@ + + + + + 

- l 

ZZnTetra&Xide* 
+ + + + + 

+ + + + + 
Hexachkxobutadiene* + + + + + 

FitEZLYdC 
+ + + + 
+ + + + 

Hexachlarocyclohexane - gamma* +. + + + 
Methylme chloride* + + + + 
Ethylhexyl Phthalate, his 2+ + + + + 
Ch10ldMC+ + + + + + 
DDT Metabolite, DDE* + + + + + 
Heptachlo? + + + + 
DDT Metabolite, TDE* + + + + 
Beryllium* + + + + 
Dkhlorobenzidil& + + + 
Hexachhxocyclohexane - Alpha* + + + 
Hexachlaoethrure+ 
Hexachkocyclohexane - Technical z 

+ + 
+ 

Cadmium* + + + + + 
Endrw + + + + + 
HCWhlorobarzene* + + + + + 
Nickel* + + + + + 
Methoxychlor + + + + 
Mirex + + + + 

+ + + + 
Chlorpyrifos + + + 
Eth)4MXUt?llC* + + + - 
Pentachlorophenol+ + + + 
TOllX%C* + + + 
Malathion + + + 
Demeton + + + 

*Priority poNant. 

1. Has water quality criterion ~10 mg/l or acute or air quality criterion ~100 mg/m3. 
2. ListedinRTECSasa t2mcbgm or suspected carcinogen. 
3. Listed in RTECS as a teratogen or suspected -togen. 
4. Listed in RTECS as a mutagen or suspected mutagen. 
5. Has bioconcentmtion factor ~1.000 as documented in PHRED (Public Health Risk Evaluation Database 1987) or 

in Water-Related Envimtmmtal Fate of 129 Priority Polhuants (EPA. 1979). 
6. Hasarvironm entai half-life 2365 days as documented in PHRED. 
l&y: -+- = has characteristic: “-* = does not have characteristic; blank = no data. 
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Table 6-2. Toxic Effects of Common Pollutants in Aciuatic and Terrestrial 
Environments (continued) 

Pollutant Lethal* Carcinogenic2 Teratogenic 3 Mutagenic4 Bioaccumulativr? Persistent’ 

Bndosulfan* + + + 
Guthion + + + 
Copper* + + + + 
!klt?niUm’ + + + 
Hexachlorocyclopentadieadiene’ + + 
BHC* + + 
Mercury+ + + + + 
Chlorine + + 
Ammonia + + 
Chloroisopropyl Ether (b&2)* + - + 
Dinitr&&Cresol 2.4 + + 
IsopJtorone* + + 
Chloropheno14 + + 
Hexane (n-bexane) + + 
Parathion + + 
Cyanide* + + + 
Silvef + + + 
zinc* + + + 
Thallium* + + + 
Chromium (hexavalent)* + + 
B8IiWll + + 
Chlorophenol 2* + 
Dimethyl phenol 2,4* + 
Chromium (TIivi&nt)+ + 
Pentachlorimued Ethanes + 
btP= + + 
Aluminum + 
Chlorinated Naphthylenes + 
Chlorotohlene 0 + 
Methyl lsobutyl Ketone + 
Sulfide-Hydrogen Sulfide + 
Polynuckar Aromatic Hydrocarbons - + + + + + 
Chloroform* + + + + 
Vinyl Chloride* + + + + 
ktrachloroethylenes* + + + 
Dichloroethylene* + + + 
Dinitrotoluene* + + + 

*Priority pollutant. 

1. Has water quality criterion ~10 mg/l or acute or air quality criterion <lOO mg/m3. 

2. Listed in RTECS as a carcinogen or suspected carcinogen. 

3. Listed in RTBCS as a teratogen or suspected teratogen. 

4. Listed in RTECS as a mutagen or suspected mutagen. 

5. Has bioconcentration factor ~1,000 as documented in PHRED (PubIic Health Risk Evaluation Database 1987) or 
in Water-Related Environmental Fate of 129 Priority Pollutants (EPA, 1979). 

6. Has environmental half-life 2365 days as documented in PHRBD. 

Key: “+” = has characteristic; “-* = does not have characteristic; blank = no data. 
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Table 62. Toxic Effects of Common Pollutants in Aquatic and Terrestrial 
Environments (continued) 

Pollutant Lethal’ Carcinoge& Teratogenic3 Mutagenic4 Bioaccumulative5 Persistent6 

Dinitrotoluene 2,4* 
Acrylonitrile* 
Nitrosodimethylamine N+ 
Xylene 
Nitrosodibutylamine N 
Nitrosodiethylamine N 
Arsenic* 
Arsenic (pentavalent) 
Trichlorophcnol 294.6” 
ASbCStOS* 
Texrachlawhane 1,1,2,2+ . Bcrrpdare* 
chl-Benzenes 
- u* 
Trichloroethane l&2* 
Nitrosodiphenylamioe N+ 
Nitrosopyrolidine N* 
Dichloroeth ylenes 
HGxachbrocyclohexlule-Beta* 
Trichltinated Ethanes 
Halomethanes 
Nitrosamines 
Tetrachkxophenol 2,3,4,6 
Trichkauethane 1.1.1* 
Dic- 
Diiethyl Phthalate* 
Methyl Ethyl Ketone 
Mooochlorobenzene 
Naphthalene* 
PhuhoP 
Diethyl Phthalate* 
Chlorophenoxy Herbicides (2.4-D) - 
Dibutyl Phthalate 
Pe3lfachlo&enzene 

\ Dichlorophenol 2,4+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 

‘priority pollutant. 

1. Has water quality criterion ~10 mg/l or acute or air quality criterion <lo0 mgIm3. 

2. Listed in RTECS as a carcinogerr or suspected carcinogen. 

3. Listed in RTECS as a teratogen or suspected teraiogen. 

4. Listed in RTECS as a mutagen or swpected mutagen. 

5. Has bioconcentration factor Zl,OOO as documented in PHRED (Public Health Risk Evaluation Database 1987) or 
in Wow-Relorcd Environmental Fate of 129 Priority Pollutants (EPA. 1979). 

6. Has environmental half-life Z365 days as documented in PHRED. 

Key: ‘I+” = has characteristic; “” = does not have characteristic; blank = no data. 
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Table 62. Toxic Effects of Common Pollutants in Aquatic and Terrestrial 
Environments (continued) 

Pollutant Lethal* Carcinogenic2 Temtogenic3 Mutagenic4 Bioaccumulative5 Persisten$ 

Chlorophenoxy Herbicides (2,4,5.-TP) - + 
Carbon Dioxide + 
Fluoranthene* + + 
AcroleW + + 
Tetrachloroethanes* + + 
Nitrobenxene+ + 
Acenaph~* + 
DiChlOropropane+ + 
Dichloropropene + 
Diphenylhydrazine 12* + 
Nitrophenols + 
Chloride + 
Diphenylhydraxine* + 
Antimony* + + 
Tetrachlorobewene 1,2,4,5 + 
Dinitriphenols + 
Trichlorophenol 2,4J 
Chlorti Methyl-3 Phenol - - 
Iron 
Pthalate Esters + 
Haloethers 
Chloroalkyl Ethers 
Chloroethyl Ether (l-k-2)* - - 

*priority pollutant. 

1. Has water quality criterion ~10 mg/l or acute or air quality criterion cl00 mg/m3. 

2. Listed in RTECS as a carcinogen or suspected carcinogen. 

3. Listed in RTECS as a teratogen or suspected tezatogen. 

4. Listed in RTECS as a mutagen or suspected mutagen. 

5. Has bioconcentration factor ~1,000 as documented in PHRED (Public Health Risk Evaluation Database 1987) or 
in Water-Related Environmental Fate of 129 Priority Pollutants (EPA, 1979). 

6. Has environmental haIf-life r365 days as documented in PHRED. 

Key: I’+” = has characteristic; “-= = does not have characteristic; blank = no data. 
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Bioconcentration factors can also be calculated experimentally by dividing a chemical’s 
kinetic uptake rate (kl) by its elimination rate (kz), i.e., 

BCF = kl/k2 

Alternatively, a BCF can be estimated using structure-activity relationships based on a 

well-documented reIationship between the BCF and the n-octanol/water partition coefficient 

for organic chemicals. 

The chemicals in Table 6-2 are listed in descending order of an estimated magnitude of 

environmental harm. This order was determined by assuming that a substance with a lethal 

effect is more damaging than one that is carcinogenic. Similarly, a compound that is lethal, 

carcinogenic, and teratogenic was assumed to be more harmful than one that is only lethal 
and carcinogenic. Most heavy metals and pesticides appear near the top of this list; those 
compounds that exert few effects (or for which there are inadequate data) appear near the 

end. 

In Table 6-3, EPA sorted the most current values of water quality criteria, developed by 

EPA’s Criteria and Standards Division, according to the acute and chronic freshwater criteria 
and the criterion to protect human health (for consumption of fish and water). The primary 
sort was on the acute values and the secondary sort on chronic values. As was the case in 

Table 6-2, pesticides and heavy metals appear near the top of the list. It is also significant 

that the chemicals deemed the most toxic (i.e., are toxic at lower concentrations), as 

indicated by the water quality criteria, are also listed as persistent in Table 6-2; these 

compounds are not easily degraded and exert their toxic effects for years or decades if 

present in sufficiently high concentrations. 

6.2 SURFACE-WATEREFFECTS 

This section discusses the sources and adequacy of data concerning the effects on 

surface water of toxic pollutant discharges from POTWs, a methodology for determining those 

effects, and the results of employing the methodology. 

6.22 Sources and Adequacy of Data 

A variety of information sources can be used to assess the impacts of toxic pollutant 

discharges by POTWs. As the previous section indicated, substantial information exists on 
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Table 6-3. Water Quality Criteria for Compounds With Acute or Chronic 
Freshwater Criteria* 

Acute Chronic 
Fish and 
Water Fish 

Dioxin (2,3,7,8 - TODD) CO.01 
Parathion 0.065 
Toxaphene 0.073 
Chlorpyrifos 0.083 
E&ill 0.18 
Endosulfan 0.22 
Heptachlor 0.52 
DDT Metabolite, TDE 0.60 
DDT 1.1 ng 
Hexachlorocvclohexane Utdane) 2.0 
PCBs - 

. 

Chlordane 
Mercury 
Die&in 
Aldrin 
Cadmium 
Silver 
Hexachlorocyclopentadiene 
Chromium (hexavalent) 
copper 
Chlorine 
Pentachlorophenol 
Selenium 
cyatlide 
Phenol, 4Chloro 3-Methyl 
Acrolein 

2.0 ng 
2.4 
2.4 
25 ng 
3.0 ng 
3.9 
4.1 
7.0 

16 
18 
19 

ii 
22 

ii 
82 
90 

100 
120 
130 
230 
250 
270 
330 

z 

Ei 
980 

1,050 
1,120 

Hexachlorobutadiene 
BHC 
zinc 
Beryllium 
Nitrophenols 
Zhiorinated Benxenes 
Diphenylhydraxine, 1,2- 
Dinitrotoluene 
Arsenic (trivalent) 
Haloetbers 
Arsenic (pentavalent) 
Phthalate Esters 
Hexachloroethane 
DDT Metabolite, DDE 
Dichlorobenxenes 

<o.tXIOOl 
0.013 
O.CMO2 
0.041 
0.0023 
0.056 
0.0038 

0.001 
0.0s 
0.014 
0.0043 
0.012 
0.0019 

;:2 
5:2 

11 
12 
11 
13 
5 
5.2 

21 

;:i 

110 
5.3 

150 
50 

230 
190 
122 
48 
3 

540 

763 

2,319 
2,944 

940 
14 

1,970 
75 Nickel 1,400 160 8.3 13.4 100 

CAlI values in pg/l unless otherwise marked. 

0.021 
0.011 
0.037 
0.034 
0.053 

K3 
0:16 

10 
0.09 
2.1 
0.71 
1.3 

43 
2.3 
7 

1,100 
2.9 

13 

4 
1 

55 
140 
32 
0.34 

95 

4,850 
160 

590 
69 

0.0002 
0.0056 
0.0023 
0.0087 
0.0036 

0.001 

0.03 
0.004 
0.025 
0.0019 

9.3 

50 
2.9 
7.5 
7.9 

71 
1 

5.6 

86 

129 

370 
36 

13 
3.4 

1 x 10m5 rig/l 

0.71 rig/l 

1 
74 
0.28 rig/l 

0.024 rig/l 

0.079 rig/l 
0.46 rig/l 

144 nefl 
0.071 rig/l 
0.074 rig/l 

10 

2E 
50 

1 x 10e5 rig/l 

0.73 rig/l 

159 
0.29 rig/l 

0.024 

0.079 
0.48 rig/l 

146 rig/f 
0.076 
0.079 

1.01 mg/l 

2ii 

320 
50 
0.45 

6.8 rig/l 

488 

780 

50 

117 

1.9 8.74 

WI 

2.6 mg/l 
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Table 6-3. Water Quality Criteria for Compounds With Acute or Chronic 
Freshwater Criteria* (continued) 

Acute 
e Fish and 
Chronic Water Fish 

Thallium 
Chlorinated Naphthalenes 
Acenaphthare 
Chrmnium (trivalent) 
Dichlorophenol, 2,4- 
Dimethyl Phenol, 2.4 
NaphthaI= 
Balzidine 
Fhoranthene 
Chloruphenol, 2- 
Tetrachloroethylenes 

Nitrosamines 
Dichlov 
Peniachlcknated Ethanes 
Acrylonitrile 
Antimony 
Tetrachloroethanes 
Phenol 
Halomethanes 
Dichloroethylenes 
Toluene 
Trichlorinated Ethanes 
Dichloropropane 
Nitrobenxene 
Chloroform 
Ethylbenxene 
Carbon Tefrachlori& 
Trichloroethylene 
Isap- 
Dichloroethane, 1,2- 
Chloroalkyl Ethers 
Chloride 
Mirex 
Guthion 
Methoxychlor 
Malathion 
Demeton 
Sulfide-Hydrogen Sulfide 
Trichlorophenol, 2.4.6- 
Iron 
Tetrachloroethane, 1,13,2- 
Trichloroethane 1.1.2 

1,400 
1,600 
1,700 
1,700 
2.m 
2.120 
2,300 
2,500 
3980 
4,380 
5280 

:%!i 
6:060 
7240 
7.550 

99>! 
woo 
ll.aIO 
11,600 
17500 
18,CUtO 
23,000 
27,ooO 
28,900 
32,ooO 
35200 
45,aIO 

117,000 
118,CKNl 
238,000 
86omo 

40 

520 
210 
365 

620 

2.m 
840 

244 
1,100 
MocJ 
1.600 

2560 

5,700 

1240 

21,900 

20,000 

230,000 

2.130 

97t5 
103lO 

2.350 

40 

10200 
5,100 

3,300.000 
790 
390 

1:fE 
224:OOO 

6,300 

10300 
6,680 

430 
50.000 
mM 

12900 
113*090 

0.001 
0.01 
0.03 
0.1 
0.1 
2 

970 

Ei 
91400 

9,020 

13.0 48 

710 
170 mg/l *+ g 

3.09 mg/l 

0.12 rig/l 0.53 rig/l 
16 42 54 

450 
7cM 826 

0.8 rig/l 
87 

281 
0.058 

146 

3.5 mg/l 
6,400 0.19 

0.033 
5.000 14.3 mg/l 

3,040 
19.8 me/l 
0.19 
1.4 mg/l 
0.4 
2.7 
5.2 mg/l 
0.94 

0.001 
0.01 
0.03 100 
0.01 
0.1 
2 

1.2 
0.3 
0.17 
0.60 

8.85 
40 

1.24 
14.1 mg/l 

0.65 
45.0 mg/l 

15.7 
1.85 

424 mgP 

15.7 
3.28 mg/l 
6.94 

80.7 

z 
me/r 

3.6 
WI 

10.7 
41.8 

*All values in pg/l unless otherwise marked. 
**Level of chromium (trivalent) likely to adversely affect freshwater organisms and must be estimated based upon 

water hardness. 
Source: EPA (1986a). 
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the toxic effects of individual pollutants in both aquatic and terrestrial systems. These data 

are useful in identifying pollutants that pose risks to the environment and the relative 

concentrations at which adverse effects might be expected. However, they are limited in their 

ability to predict actual effects of POTW discharges on specific individuals or populations due 
to the complexity of chemical, physical, and biological components of the discharge and the 
receiving environment. 

National data bases, developed and maintained by the Agency for storing and retrieving 

data on the aquatic environment and for monitoring compliance with National Pollutant 

‘Discharge Elimination System (NPDES) and pretreatment regulations, provide only some of 

the data necessary to fully address environmental impacts. For example, STORET, a large 
data base containing monitoring data on the vast majority of the Nation’s waterways, cannot 

be used to determine the environmental effects of POTW discharges nationwide because the 

concentrations of chemicals and the biotic characteristics stored in STORET reflect a wide 
variety of factors that would have to be controlled to separate out the effects of POTW 

discharges. These factors include other point and nonpoint source discharges, stream flow, 

and other water body characteristics. Assessing the relative importance of these or other 
factors for thousands of POTWs was beyond the resources available for this study. 

The Agency does have access to information that provides insight into the magnitude of 
surface-water effects of toxic pollutant discharges. The first is information contained in 

reports prepared by States on the overall quality of their waters and the reasons for their 

failure to attain “fishable, swimmable” standards. This nationwide assessment, completed 
every 2 years under Section 305(b) of the CWA, provides a general understanding of the 

relative magnitude of problems caused by discharges of toxic pollutants (versus other types 

of pollutants) and by POTWs (versus other sources). 

In a similar way, the Permit Compliance System (PCS), a national data base containing 

information on the compliance. of POTWs (and other dischargers) with their NPDES permits, 
allows a partial assessment of surface-water effects. PCS allows, but does not require, 

users to input pollutant and flow data for their discharges. Where this facility has been used, 

the data can be accessed on a nationwide basis. As explained in Chapter 2, however, PCS 

does not contain sufficient data in many fields to perform a defensible assessment (largely 

because it was designed and is used for purposes described in Chapter 2, and not for the uses 

required for this report). Thus, PCS data must be matched and supplemented with data from 
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other sources before meaningful results can be obtained. Such an approach was taken in this 

analysis, as described in the following subsection. 

623 Methodologies for Determining Impacts 

EPA conducted three separate analyses to assess the aquatic impacts of discharges of 

toxic chemicals from POTWs. The frost, based on data provided by States in their 305(b) 

reports, indicates the overall importance of toxic discharges in preventing the attainment of 

designated uses in water bodies and independently indicates the importance of POTW 

contributions in failures to attain designated uses. The second uses data from a variety of 

sources to calculate the number of exceedances of Federal water quality criteria potentially 

caused by discharges of toxic chemicals from POTWs. The third uses data from PCS to 

indicate the number of exceedances of the Federal toxicity criteria by POTW discharges. The 

following subsections summarize how these analyses were conducted. 

6.2.2.1 305(b) Summary Data 

During 1988, EPA requested States to prepare reports on water quality for the Report 

to Congress required by Section 305(b) of the CWA. In guidance provided to the States, 
EPA sought specific information on a number of topics, including the pollutants responsible for 

nonattainment of use designations for receiving waters and the sources of those pollutants 

(e.g., nonpoint sources, municipal or industrial point sources). EPA prepared tables 
summarizing these data on a nationwide basis. Detailed information was presented in EPA’s 

Nationul Water Quality Inventory 1988 Report to Congress (EPA, 1990a) and is summarized 

in Subsection 6.2.3. 

6.2.2.2 Water Quality Criterion Exceedances 

In its second analysis, EPA combined data from three national data bases to calculate 
the likely prevalence with which water quality criteria are being exceeded nationwide. 

Described in more detail in Chapter 2, these data bases were as follows: 

l PCS, which contains data on 15,747 POTWs. Of major interest from PCS was 
monitoring data on the concentrations of pollutants in discharges. 

l NEEDS ‘88, which contains data on 15,591 POTWs. Data obtained from NEEDS 
included individual POTW flows and the discharge reach (i.e., receiving water body) 
for each POTW. 

l GAGE File, a national data base containing receiving water ffow information for most 
reaches within the United States. Of particular interest was the 7&y low flow that 
recurs in 10 years (the 7QlO), an important design flow for developing water quality- 
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based effluent limitations for discharges to surface waters, and the flow used for 
predicting water quality criterion exceedances in this analysis. 

PCS and NEEDS had several common elements, including names of POlWs, operating 
authority, locations, discharge volumes, and NPDES permit number. Of these items, the 
NPDES permit number was the shared element that allowed the simplest matching between 

the two data sets. For those numbers that did not match, EPA compared location, authority, 

design flow, and other types of information. If the NEEDS POTW matched the PCS POTW in 
two or three ways (e.g., matched three of the following: same city, same authority, same 

name, same location, approximately the same flow), they were assumed to be the same 
PGTW. If, however, any of the nonmatching fields indicated that the plants were different, 
both were dropped from the analysis (an order-of-magnitude difference in design flows was 

often a reason for eliminating plants from the merge). Of the more than 15,000 plants in each 

data base, 12,249 plants (more than 80 percent) matched. 

After eliminating all unmatched records, the remainder of PCS was then searched for 
data on concentrations of pollutants for which EPA has developed water quality criteria (see 

Table 6-3). Gf the 12,249 PGTWs in the PCS/NEEDS match, 7,778 had no data in PCS on 

effluent concentrations, leaving 4,471 plants (37 percent of the matched POlWs) with at 

least some data on both pollutant concentrations and plant flow. 

The 4,471 plants were then matched with the GAGE data for receiving water flow 
information. Of these plants, 731 (16 percent of the matched plants with data) could not be 

matched to receiving waters for which there were flow data. Therefore, the data available for 
analysis concerned 3,740 POTWs, about 25 percent of the original data set of more than 

15,000 POlws. 

Data on these 3,740 POTWs were available regarding toxic pollutant concentrations in 

their effluents (from PCS), average discharge flow (from NEEDS), and receiving water flow 

(from GAGE). Data on these plants could, therefore, be used to calculate the receiving water 
concentration of each pollutant that would have resulted, under low flow conditions, from the 

POTW’s average discharge assuming no pollutants in the receiving water. This calculation 

used the following equation: 
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G=G*Qe)/Kle+Qr> 

where: 
G = Concentration of the pollutant in the receiving water 

G = Concentration of the pollutant in the effluent 

Qe = Flow volume of the effluent 

Qr = Flow volume of the receiving water (based on 7410). 

The values for Ce for each plant were calculated as the arithmetic mean of all data for a 

parameter for a plant. Concentration values marked as “less than” or “nondetected” values 

were entered as one-half of the detection limit value. Concentration values marked as 

“greater than” values were eliminated from the analysis. If all values for a POTW were 

listed as not detected, the plant was counted as having data, but no receiving water 

concentration was calculated, and the plant was deemed to have a receiving water 
concentration that was less than EPA’s water quality criterion for that pollutant. 

To identify the potential environmental impacts of the concentrations derived for 

pollutants in receiving water, EPA compared the derived receiving-water concentrations to 

Federal ambient water quality criteria. As discussed in Subsection 5.3.1.1, Federal water 
quality criteria are intended to protect the highest uses of surface waters and are the basis of 

State-developed water quality standards, which are intended to protect various levels of 

designated uses. 

In this analysis, EPA used Federal water quality criteria rather than State standards as 

its benchmark for water quality exceedances, even though POTWs are subject to State 
standards and although (as Chapter 5 noted) local limits and NPDES permit limits are 

designed to protect S tatt-designated uses. EPA used Federal criteria because they are 
developed with consistent methods and purpose, cover a wide range of pollutants, and are 

intended to protect the highest uses of surface waters. Conversely, State standards vary in 

value, encompass fewer pollutants, and do not exit for some pollutants in some States. 

Finally, for each plant for which effluent concentrations were derived, a tally was kept of 

the number that did not meet the water quality criterion for a particular pollutant out of the 

total number of plants that measured for that pollutant. This number was reported as a 

percentage of the plants monitoring for the pollutant and is presented and discussed in 

Subsection 6.2.3. 
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6.2.2.3 Toxicity 

A toxicity test is a laboratory procedure’ that uses test organisms to indicate the toxicity 
of a gas or a solution. Results are normally expressed in terms of the LC50 (the 

concentration at which 50 percent of organisms are killed over a given exposure period), the 
EC50 (the concentration at which 50 percent show some predetermined effect), and the 

NOEC (the concentration at which no observed effect will occur at continuous exposure to 

test organisms). 

Toxicity tests are used on POTW effluents to determine whether a chemical or a group 
of chemicals are causing the effluent to be toxic, regardless of whether their identities are 
known. Whole-effluent toxicity testing enables POTWs to characterize toxicity in their 

effluents and to limit it if necessary. Such toxicity may be attributable to non-priority 
pollutants, complex pollutant mixtures, or chemicals added or created during the treatment 

process at PGTWs. EPA’s July 24, 1990, revisions to the General Pretreatment Regulations 

require pretreatment PGTWs and POTWs with greater-than-1-mgd flows to provide whole- 
effluent toxicity testing results to their approval authorities as part of their NPDES permit 

applications. Implementation of this requirement ultimately will improve awareness of 

POTWs’ impacts on receiving waters at both the local and the approval authority levels. 

PCS maintains separate data fields for effluent test results of different lengths of time, 

different species, and different exposure mechanisms (static, static renewal, and flow 
through). For this analysis, test results from one of four data fields were converted to toxic 

units, according to procedures explained in the Technical Support Docwnenr for Water 
Quality-Based Toxics Control (EPA, 1985). Toxic discharges then were diluted in receiving 

waters as if they were concentrations, as explained previously. The resulting receiving water 

concentrations were compared with EPA’s Criterion Maximum Concentration (CMC) for 
toxicity (i.e., 0.3 acute toxic units, TUa) or the Criterion Continuous Concentration (CCC) 
(i.e., 1 chronic toxic unit, TUc)(EPA, 1985). Tallies were kept of the numbers of POWs that 

exceeded either criterion and the total number of plants that conducted toxic tests on the 

effluent. 

In addition, some toxicity tests in PCS are reported with pass/fail results. Pass/fail 

tests are typically specified as measurements at the end of a discharge pipe (i.e., they do not 

allow for dilution). Pass/fail tests are summarized by counting the number of passes and fails 

for each test across all plants and calculating the overall percentage of tests that passed. 

The results of these analyses are reported in the next subsection. 

6-23 



6.2.3 Results 

This subsection presents the results of the three analyses described in Subsection 

6.2.2. 

6.2.3.1 305(b) Summary Data 

For EPA’s 1988 biennial 305(b) Report to Congress, States assessed and reported on 

29 percent of river and stream miles, 41 percent of lake acres, and 76 percent of estuarine 

square miles nationwide. Of the water bodies assessed, 30 percent of river waters, 27 

percent of lake waters, and 29 percent of estuarine waters were reported as either not 

attaining or partially attaining designated uses. 

States were asked to identify the causes of failure of these waters to fully support 

designated uses. Table 6-4 summarizes the State-reported data for 1988 on the extent to 

which rivers, lakes, and estuaries failed to meet use designations for the reasons indicated. 

The table indicates that of the three categories of toxic pollutants for which data were 

available (and for those waters for which States reported partial or nonattainment), toxic 
metals were responsible for 11 percent of the river miles, 7 percent of the lake acres, and 9 

percent of the area of estuaries and coastal areas that failed to meet use designations. 

Pesticides were responsible for 10 percent of the river mile failures, 5 percent of the lake acre 

failures, and 1 percent of the estuarine and coastal area failures. Finally, priority organic 
pollutants were responsible for failure of about 8 percent of the lakes and 4 percent of the 

coastal areas to attain applicable use designations. 

According to Table 6-4, nearly 50 percent of the failures in use attainability are 

attributable to causes other than toxic pollutants. Nutrients, pathogens, siltation, and organic 

enrichment are all given higher overall rankings than known toxic chemicals in causing 

failures to meet use designations. Few independent data can be used to verify the accuracy 

of this estimate. There are at least two reasons why other causes are indicated more 

frequently than toxics. 

First, the determination of use attainability depends on the existence of State water 

quality standards for the pollutants of interest and a monitoring program for concentrations of 

those pollutants in receiving waters. If States in general did not have water quality 

standards for toxic pollutants when reporting under 305(b), the relative importance of toxic 

pollutants in causing use nonattainment would be underestimated. States have more 
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Table 6-4. Amount of Assessed Surface Waters Not Fully Meeting Use 
Designations in 1988 Because of the Cause Listed (from all sources) 

Rivers Lakes Estuaries 
(tiousands of miles [%I)1 (millions of acres [%I) (thousands of sq. miles [%]) 

Nutrients 
Pathogens 
Siltation 
Organic Enrichment 
Metals 
Oil and Grease 
Salinity 
Habitat Modification 
Pesticides 
Suspended Solids 
Priority organics 
PH 
Flow Alteration 
Unknown Toxics 
Themal Modification 
Other Inorgauics 

38.0 
26.6 
60.6 
20.9 
15.5 
ND3 

t3 
14.7 
8.9 
ND 
7.3 
8.3 
ND 
3.5 
ND 

(26.6)2 
(18.6) 
(42.4) 
(14.6) 
(10.8) 

(27) 
(5.7) 
(10.3) 
‘$ 

(5.1) 
(5.8) 

(5) 
ND 

1.297 
0.228 
0.677 
0.672 
0.198 

050 
0:301 
0.141 
0.200 
0.217 
0.137 
0.087 

:: 
ND 

(48.8) 
(8.6) 

(25.4) 
(25.3) 
(7.4) 

$!i) 
(11.3) 
(5.3) 

g-z; 
(5: 1) 
(3.3) 
ND 
ND 
ND 

3.424 
3.320 
0.463 
2.001 
0.655 
1.617 
ND 

0%2 

0: 
0:028 

oz3 
ND 

0.036 

(49.6) 
(48.1) 
(6.7) 
(29.0) 
(9.0) 
(23;) 

(t!g 

(E) 
(0.4) 

(E) 

1. Pcrcentagcs are of miles (rivers), acres (lakes), and square miles (estuaries) repxted by States as not fully 
meding designa&cd uses, not of total miles, aas, or square miles. 

2. Pacentagessumtognaterthan1009bbecauscsomeusesmaynotbemaformorethanonenason. 

3. ND=Nodata. 

Source EPA (199&a). 
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standards for toxic pollutants now than in 1986 and 1987, when the data for the most recent 

305(b) Report to Congress were being generated. Forty or more States (see Table 5-4 and 

Appendix C-2) currently have standards for all metals except beryllium (24 States have 

standards), nickel (34 States), thallium (19 States), and copper (39 States). Fewer than 24 
States have standards for organic priority pollutants except for PCBs (40 States), pesticides 

(7 to 41 States, depending on the pesticide), phenol (33 States), and pentachlorophenol (27 

States). 

Second, problems attributable to toxic pollutants may be masked by problems from other 
pollutants, such as nutrients, particularly in States where there are few water quality 
standards for toxic pollutants or little data on the incidence of toxics. 

“Municipal” sources of pollutants (POTWs and CSOs [combined sewer overflows]) 

are seen by the States to be significant contributors to use attainability problems. In Table 
6-5, for example, municipal sources are listed as second in importance only to agriculture in 

causing use nonattainability. However, the effects attributed to municipal sources under 
305(b) by States do not represent only those effects caused by toxic pollutants; conventional 
pollutants are also included in States’ allocations of responsibility. 

Pursuant to Section 304(l) of the WQA of 1987, EPA and States develop lists of 

facilities that contribute to water quality criterion exceedances for toxic pollutants in receiving 

waters, where criterion exceedances are expected to be due entirely or substantially to 

discharge from point sources. Of the 888 facilities on the list, 254 are POTWs, 171 of which 

have approved pretreatment programs. POTWs were put on the list primarily because of 

their metal discharges (see Table 6-6), with 97 POTWs selected because of copper 

discharges, 73 for lead discharges, and more than 50 for. mercury, zinc, or cadmium 
discharges. Only 10 POTWs were placed on the list for phenols, and six or fewer facilities 

were listed for other toxic organic compounds. 

6.2.3.2 Water Quality Criterion Exceedances 

The set of pretreatment POTWs that was used to calculate water quality criterion 

exceedances was limited by the availability of data. Table 6-7 presents information on the 

numbers of pretreatment POTWs that could be used for the analysis at each step of the 

procedure. Of the 2,015 POTWs covered by local pretreatment programs, 995 (less than 50 

percent) had the requisite data from PCS, NEEDS, and GAGE to foster this analysis. For 

individual pollutants, there were even fewer plants for which adequate data were available. 
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Table 65. Amount of Assessed Surface Waters Not FulIy Meeting Use 
Designations in 1988 Because of the Source Listed 

Rivers Estuaries 
(thousands of miles [%I)1 (millions of acres [%I) (thousands of sq miles [%I) 

Agriculture 79.4 
Municipal (PCYIWs and CSOS) 23.4 
Storm Sewers 12.7 
-Disposal 6.4 
Resource Ext.ra~tia~ 18.8 
Habitat Modification 18.6 
Industrial 12.3 
Construction 9 
Combined Sewers 5.3 
Silviculture 12.4 

(55.2)2 1.564 
0.405 
0.744 
0.711 
0.113 
0.89 
0.208 
0.088 
0.008 
0.025 

0.899 
2571 
1.38 

(26.5) 1328 
(4.2) 1.657 

0234 
0.588 
0.6Ot? 
0.499 
0.077 

1. FWcentages are of miles (rivers), acres (lakes), and squa~c miles (estuaries) repated by States as not fully 
meeting designated uses, not of total miles, acres, or square miles. 

2.PercentagGssumtogreaterthan10096becaasesomcusesmayrotbcmetformorethanonereason. 

Source: EPA (199th). 
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Table 6-6. Number of POTWs on the 3040) Short-List of Facilities 
Contributing to Water Quality Standards Exceedances 

for Toxic Pollutants 

Pollutant 
Number 

of POTWS 

Copper 
Lead 
Mercury 
ZillC 

Cadmium 
silver 
Nickel 
chrolilium 
Phenols* 
Chlaroform 
PCBs 
-llallium 
Dioxin 

Beryllium 
Selenium 
Arsenic 
Phenol* 
Aldrh 
Endosulfan 
Heptachlor 
Die&in 
Benzidine 
Chlordane 

97 
73 
59 
57 
56 
41 
23 
20 
10 
6 

z 
5 
4 
4 
4 

; 
2 
2 
1 
1 
1 

Whole Effluent Toxicity 1 

* “Phenol” is a single chemical compound. “Phenols” include a 
variety of chemical compunds closely related to phenol in 
terms of chemical structure. 
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Table 6-7. Number of POTWs Included in the Water Qtiality Criterion 
Exceedance Analysis 

Category 
Number of Percent of 
POTWs POTWs 

Pretreatment plants 2,015 100 
inPCS 1,952 97 
matched with NEEDS 1,764 88 
with 7410 > 0 in GAGE file 1,404 70 
with concentration data in PCS 1,032 51 
with units data in PCS 995 49 

It was not possible for EPA to ascertain how representative this analysis is of the 2,015 

pretreatment POTWs. North Carolina, for example, has an extensive monitoring program for 

POTWs (particularly for heavy metals), but no North Carolina POTWs listed data for toxic 

pollutants in PCS. Similarly, Ohio requires an annual priority pollutant scan for all of its 

POTWs, yet most of these data are not entered into PCS. EPA expects that these and other 

omissions may have biased the results of the analysis. 

On the other hand, the criterion exceedance analysis is particularly rigorous. It uses 

data from about half of the pretreatment POTWs in the United States and determines 

whither each may cause receiving water impacts irrespective of other discharges and 

ambient concentrations in receiving waters. 

Table 6-8 presents the results of the analysis of water quality criterion exceedances. 

Note that of the 995 pretreatment POTWs that reported concentrations for at least one 

pollutant, roughly one-third report average or maximum concentrations of eight metals 

(copper, cadmium, zinc, chromium, silver, mercury, nickel, and lead), and less than 2 percent 

report data on any of the organic priority pollutants or pesticides. 

The exceedance data indicate that there is a high probability that pretreatment POTW 

discharges of toxic pollutants are causing receiving water impacts. For example, nearly 53 

percent of the dischargers that report the concentrations of mercury are calculated to exceed 

chronic water quality criteria in the receiving waters. More than 20 percent of the POTWs 

discharging copper, cyanide, cadmium, mercury, PCBs, silver, and lead are calculated to 
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Table 6-S. Number of Water-Quality Criterion Exceedances Expected to 
Be Caused by Pretreatment POTW Discharges at Low Flow (7QlO) 

Pollutant1 
Percent Greater Percent Greater Percent Greater 

~2.4 manAcute Than Chronic3 ~2.4 Than Acute3 

cold 
Cyanide 
Cadmium5 
zinc+ 
PCBS 
Chromium (bexavalcnt)s 
Silvd 
Mefcu$ 
Arsenic~ 
Chmahm (trivalent)5 
Nickel5 

Iron5 
SeleDiams 
Chloroform 
Tetrachlotaethylene 
Beryllium 
DIYT 
En&in 
Hexachlorocyclohexa 
Tohxne 
Trichloroethyleue 
Toxapbeae 

273 
178 
2.65 
277 
28 

133 
113 

59 
71 

236 
a6 
29 
19 
8 
5 

11 
11 
11 
11 
2 
4 

11 

23.1 
11.8 
10.6 
8.3 
7.1 
4.5 
3.5 
3.4 
1.7 
1.4 
1.3 
0.8 

28.2 
29.8 
23.4 
8.7 

25.0 
6.8 

327 
52.7 

1.7 
1.4 
1.7 

32.9 
3.5 

343 
245 
332 
346 
39 

139 
141 
263 

89 
79 

288 
324 
44 
54 
22 
21 
10 
11 
11 
13 
12 
12 
11 

27.4 
15.5 
15.4 
10.1 
10.3 
4.3 

11.4 
3.4 
3.4 
1.3 
2.1 
1.9 

ix 0:o 

1. Pollutants are all priority pollutants for which more than 10 POTWs reported data in the MCAV or 
MCMX fNld of PCs. 

2. N refers to all pmrmbncnt plants in PCS that have effluent data for average concentrations (left columns) 
or maximum concentrations (right columns) 

3. Percent exceedances are calculated on the observed number of pretreatment PGTWs reporting data for a 
particular pollutant, not the total number of pretreatment PGTWs. 

4. Exctcdances are not calculated when data were available for fewer than 28 PGTWs. 

5. Metals represent total recoverable metals, not readily bioavailable metals, and thus the percentages of 
exwedanws may be overestimaocd. 

Source: PCS for PGlWs meeting data requirements. in Table 6-7. 
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exceed chronic criteria. Acute criteria for copper, cyanide, and cadmium are exceeded by the 

discharges of more *an 10 percent of POTWs. 

Copper was the pollutant for which EPA calculated exceedances for the highest 
percentage of POTWs. The average concentrations and the maximum concentrations were 

estimated to exceed water quality criteria, after dilution by receiving waters, for about 30 

percent of the measured discharges. Copper is ubiquitous, often entering POTWs from 

drinking-water distribution systems, and is moderately toxic to receiving water biota. (The 

acute water quality criterion is 18 micrograms per liter [I.@] at 100 mg/l hardness.) Like 
most metals, it tends to attach to particles and, thus, partitions to sludge or settles and 

remains in sediments if discharged. 

Cyanide is a soluble toxic pollutant that typically has a greater effect on vertebrates 

(fish) than invertebrates (insects, crustacea, molluscs). It ranked second in the percentages 

of exceedances of water quality criteria. Cyanide is less acutely and chronically toxic than 
most of the heavy metals and exerts its toxic effect by attaching to the respiratory pigment 
hemoglobin, preventing oxygen transfer and exchange. It is primarily an industrial chemical 
used by electroplaters, organic chemicals, and pharmaceutical manufacturers. Cyanide 
generally is removed from wastewaters by partitioning to sludge. 

Cadmium was the third-ranked pollutant predicted to exceed water quality criteria. 

Average receiving water values of cadmium were estimated to exceed the acute water quality 
criterion in more than 10 percent of the cases. It is a mobile and toxic metal, similar in 
toxicity to the pesticides aldrin and dieldrin. Cadmium was responsible for Itai-Itai in Japan, 

a malady causing severe rheumatic and myalgic pain. Although cadmium readily sorbs to 

sediments and other particles in the water column, it also can become part of soluble organic 

compounds and is easily complexed. It is typically used in electroplating and paint 

manufacture. 

Zinc is a common metal pollutant that generally is discharged from industries, but a 

portion also arises from water distribution systems (in some POTWs, this fraction may be 

significant). It is commonly incorporated into cosmetic and medicinal preparations because of 

its therapeutic value with topical application. With ingestion, it is an emetic (i.e., causes 

vomiting). Average receiving water values exceeded acute and chronic water quality criteria 

for about 8 percent of the discharges. 
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PCBs are a group of related organic compounds that are toxic, carcinogenic, and very 

persistent. Seven percent of POTWs’ discharges of PCBs were calculated to cause acute 

criterion exceedances and 25 percent to cause chronic criterion exceedances. However, only 

28 and 39 POTWs reported average concentrations and maximum concentrations, 

respectively. Use of PCBs in transformers as dielectric fluids has caused their widespread 

distribution, even though the production of PCBs for domestic use has been banned for more 
than 10 years. Current sources of PCBs to POTWs are thought to be runoff from land that 
has been contaminated with PCBs by atinospheric deposition or accident (which may enter 

POTWs through combined sewers) or from recyclers involved in transformer recovery. PCBs 

are resistant to biological degradation, attach readily and strongly to sediments, and are 

relatively volatile. They are as acutely toxic to aquatic life as the most toxic metals and 

cause chloracne in humans at high concentrations. 

Chromium is a mc&rately toxic metal that is commonly used in chrome plating, pigment 
manufacturing, and leather tanning. It caused criterion exceedances less than ‘7 percent of the 

time in its hexavalent (more toxic) form. 

Silver ranked seventh in the exceedance percentages, exceeding chronic criteria for more 

than 30 percent of the reported discharges. Silver is similar in toxicity to mercury and 
cadmium and may be removed from POTW wastewaters by partitioning to sludge. Its source 

is primarily commercial and industrial, but its economic value means that pollutant recovery is 

often practiced at industrial sites prior to discharge to sewers. The high number of 
exceedances is due primarily to the low chronic criterion value (0.12 ~,~g/l). 

Mercury, a toxic and mobile metal, had the eighth highest percentage of exceedances, 
primarily due to the number of discharges exceeding the chronic water quality criterion. The 

chronic criterion is set by the Agency at 0.012 pg/l to prevent the accumulation of mercury in 

edible fish above the Food and Drug Administration Action Level of 1.0 milligrams per 

kilogram. The very high bioaccumulation of organic mercury compounds requires this.low 

criterion. The most common form of organic mercury, methylmercury, is created readily from 

inorganic mercury by biological activity in sediments and in biota. It was this form of mercury 

that was responsible for Minimata disease, .mercury poisoning arising from eating 
contaminated fish and shellfish. Mercury is typically discharged from POTWs in its inorganic, 

less soluble form. 
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Lead is the only other pollutant to exceed both acute and chronic criteria. In the aquatic 

environment, it is one of the least toxic metals (82 pg/l acute criterion). It enters POTWs 

primarily from industrial sources, but may also come from water distribution systems (lead 

pipes) in older communities. Previously an additive to gasoline, lead has had widespread 

distribution in aquatic environments due to atmospheric deposition and runoff from roads and 

highways. In this analysis, average concentrations of lead in receiving waters exceeded 

chronic criteria more than 30 percent of the time. 

The exceedance data generally appear to be consistent with the data reported by the 
States in their 305(b) reports. The high likelihood of a criterion exceedance caused by a 

POTW discharge, as calculated from discharge data, indicates that water quality below 
POTW outfalls may often be impaired. The 305(b) data indicate that over 23,ooO miles of 
rivers are reported to be affected adversely by POTW discharges-about 1.5 river miles for 

each POTW listed in either PCS or NEEDS. Both of these essentially independent findings 

indicate significant POTW impacts, although the 305(b) data do not indicate specific toxic 

effects. Although neither data source establishes a link between POTW impacts and the 
presence of a pretreatment program, both indicate that additional controls over toxic 
discharges from POTWs are wananted. 

6.2.3.3 Toxicity 

Although PCS has over 50 codes for incorporating whole effluent toxicity test data into 

the data base, only 11 codes have more than four observations on which to base an analysis. 

These codes were for the two most common test organisms used in the NPDES program 
(Ceriodaphniu sp and Pimephales promelus) for static and static renewal toxicity tests. 

POTWs’ data presented in Table 6-9 (representing 1987, 1988, ‘and 1989) indicate, as 

did the individual toxic pollutant data (Table 6-8), that POTW discharges have a strong 

likelihood of causing criterion exceedances in receiving waters. In acute tests, about 17 

percent of the static tests for Ceriodaphnia and 17 percent of the static renewal tests for 
Pimephales would result in receiving water concentrations that exceeded EPA’s CMC. 

Chronic tests indicated an even higher percentage of exceedances, with 30.4 percent of 

Ceriodaphnia and 14.3 percent of Pimephales tests resulting in receiving water 

concentrations that would exceed the CCC. Finally, the pass/fail results (results that 

incorporate receiving water standards implicitly) indicated that 70 percent or more of all tests 

failed. (The pass/fail criteria are not known for these tests. It is assumed that no observed 

effect [or only a small percentage effect] was required to pass.) 
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Table 6-9. Criterion Exceedances Indicated by Toxicity Test Results on 
POTW Effluents 

Species Endpoint Test 
Number 
of Plants 

Percent of 
Test Failures1 

Cerio&phnia Lcso STAT 48 hr 23 17.4 
Pimephales mo STAT 48 hr 18 5.6 
Ceriodizphnia wo STATRE 96 hr 7 0.0 
Pimephdes LCSO STATRE 96 hr 18 16.7 

chmnk 

m-idaphnia 
Pimephales 

Pass/Fail 

NOEL STATRJZ 7 day 23 30.4 
NOEL STAW 7 day 21 14.3 

Ct!kXbphttkl P/F STATRE 7 day 37 73.3 
Pimephdes P/F STATRE 7 day 37 91.3 

1. Total number of test results, divided by the number of tests that failed, multiplied by 100. 

Key: 
STAT = static test 
STATRE = Static renewal test 
Lqo = Lethal concentration for 50 percent of organisms tested 
NOEL = No observable effect level for organisms tested 
P/F = Pass/fail 

source: PCS. 
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It is difficult to interpret the significance of these data, or how well they represent 

pretreatment POTWs or the entire POTW population. These results all come from POTWs 
in a single EPA Region. The tests may have been conducted as part of Toxicity Identification 
Evaluations, in which case they would have been performed only at POTWs known to have 

toxic discharges. EPA did not determine whether a link exists between an exceedance of a 

toxicity criterion and the presence or absence of a pretreatment program. 

6.3 GROUND-WATEREFFECTS 

This section discusses the sources and adequacy of data concerning the effects on 
ground water of toxic releases from POTWs, a methodology for determining effects, and the 

results of employing the methodology. 

6.3.1 Sources and Adequacy of Data 

POTWs’ primary impacts on ground water come from the treatment of sewage in 
lagoons and from disposal of sewage sludge. There are 5,476 municipal lagoons in the United 

States (from NEEDS, as quoted in EPA Lagoon Study). The Agency does not currently 

require the monitoring of impacts from these two activities on ground water, so there are only 

limited data on the environmental impacts of POTW operations on ground water. A study of 

the impacts of lagoons and the ultimate risk to human health was reported to Congress in 

1987 (EPA, 1987). The data that are contained in this study are limited to relatively few 

lagoons, but the distribution of the lagoons analyzed was selected to be representative of 

lagoons nationwide. Although the data do not represent a large portion of the lagoons that 

may have impacts, they are suggestive of the kinds of impacts that might be expected. 

Subsection 6.3.3 discusses the results. 

The major releases to ground water from sludge occur during or after disposal. But once 

pollutants get to sludge, there is no large-scale model available to determine their ultimate 
fate. On the national scale, the greatest amount of sewage sludge is disposed of by land 

application (2.3 million dry metric tons per year), followed by co-disposal landfills (1.1 million 

dry metric tons), and incineration (760,000 dry metric tons, see- Table 6-10). The remaining 

disposal practices, including ocean disposal, surface disposal, and monofills, account for an 

additional 1.7 million dry tons per year. Thus, the great majority of sludge disposal practices 
have at least the potential to contaminate ground water, but few data indicate the size of that 

potential. 
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Table 6-10. Numbers of POTWs Using Specific Sludge Disposal Practice 
as Primary Sludge Disposal Practice and Amounts of Sludge Disposed of 

Using Each Practice 

Disposal Method 
Numbers 

of POWS 

Total Percent of 
Percent Amount Total Amount 

of POWS of Sludge1 of Sludge 

Co-Disposal Landfills 1,851 
Incineration 294 
Land Application 3,542 
Distribution and Marketing 308 
Ocean Disposal2 25 
Other 1,526 
Surface Disposal 3,147 
Monofills 203 

17 

3::; 

i-i 
14’ 
28.9 

1.9 

1,124.3 20 
759.8 14 

2,336.7 42 
321.3 6 
265.2 5 
107.9 2 
512.3 9 
108.8 2 

Total 10,896 100.0 5,536.3. 100.0 

1. Total amount of sludge is in thuand dry metric tons. Total is extrapolated to all POTWs with secom 
treatment or better. 

2. Based upon number of existing permits. 

!hmx: EPA (199Ob). 

In support of the proposed sewage sludge regulations (40 CFR Part 503). the Agency 

gathered and analyzed a large amount of existing information on the environmental effects of 

sewage sludge and disposal. EPA used two main sources of information on sludge quality 
and management: the 40-POTW Study and the Association of Municipal Sewerage Agencies 

sludge study. These studies, however, are now somewhat outdated and apply to a limited 

number of POTWs. The Agency, therefore, conducted the National Sewage Sludge Survey, 

beginning in August 1988, in which questionnaires were sent to 479 POTWs seeking 

information about sludge quality and disposal practices; sludge samples at 208 POTWs were 

analyzed for a wide range of toxic pollutants. The results of this survey were used for this 

analysis. 

6.3.2 Methodologies for Determining Impacts 

The Lagoon Study (EPA, 1987) determined the number and size of municipal lagoons, 

the types and quantities of waste contained in those lagoons, and the extent to which the 

waste has been or may be released from lagoons and has contaminated or may contaminate 
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ground water. EPA initiated a limited sampling program and used the results in EPACMS, a 

model chat evaluates the migration of pollu&ts to selected points in underlying aquifers. 
The model was used to determine whether acceptable ground-water concentrations would be 

exceeded for lagoons with typical concentrations for different representative geologic 

conditions. The results of this study are summarized in the following subsection. 

Because the Part 503 technical standards for sludge use and disposal have not yet been 

finalized, EPA could not compare the NSSS data with the Part 503 Standards to determine 

potential impacts of sludge on ground water. 

6.3.3 Results 

6.3.3.1 Lagoon Study 

The Lagoon Study (EPA, 1987) sampled 14 wastewater treatment lagoons and 

determined which would exceed either Safe Drinking Water Act Maximum Contaminant 

Levels (MCLs) for drinking water or Risk Specific Doses (RSDs) for either a 10-S or 10-6 

incremental cancer risk for the compound selected. Based on a sampling for the 126 priority 

pollutants, four compounds were found to exceed levels necessary to maintain compliance 
with MCL levels in aquifers: benzene, 1,2dichloroethylene, arsenic, and selenium. Of these 

compounds, selenium was found to exceed the MCL most frequently (for 43 percent of the 

samples). A significantly greater number of compounds were found to exceed RSDs. The 

following compounds were found to exceed RSDs for more than 20 percent (3) of the samples: 

2,4,6&chlorophenol, benzidine, bis(Zethylhexy1) phthalate, 2,4-dinitrotoluene, and 

hexachlorobenzene. Other compounds that exceeded RSDs at least twice included 
hexachloroethane, n-nitrosodiphenylamine, and methylene chloride. 

These results, however, are not necessarily representative of the full effects of the 

lagoon treatment process. In the conclusions of the study, the Agency indicated that there 

was a low potential for ground-water contamination Erom municipal wastewater lagoons, but 
that lagoons with industriai discharges may be potential sources of ground-water 
contamination. Similarly, the Agency concluded that the human health risks associated with 

ground-water contamination from wastewater treatment lagoons receiving only domestic 

wastes are generally low, but that lagoons with significant industrial discharges pose a 

potential risk to human health. 
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6.3.3.2 Sludge Disposal 

The national pollutant concentration estimates in Table 6-l 1 were taken from the Notice 
of Availability of information and data from the National Sewage Sludge Survey (NSSS). 
This survey was conducted to support the development of the Part 503 regulations. The 

pollutant concentrations in Table 6-l 1 are estimates for the distribution among POTWs of 

pollutant concentrations in dry weight sewage sludge that is ready for disposal and that is 

generated by secondary or better treatment of wastewater. 

The Part 503 standards proposed in 54 FR 5746 (see Appendix C) are currently being 
reviewed, and the final standards may be higher or lower than those proposed. As a result of 
information and comments provided by scientific peer review panels and other interested 

parties, as well as the findings of the NSSS, EPA is considering revising the elements of the 
proposed Part 503 standards pertaining to domestic septage, emissions of organic pollutants 

from incinerators, non-agricultural land application, surface impoundments, distribution and 
marketing, and agricultural land application. In general, these revisions are intended to 
encourage beneficial reuse practices while protecting public health and the environment from 
possible risks. 

Because the Part 503 standards have not yet been promulgated, it was not possible to 
evaluate the impacts of sludge disposal. However, in general, many of the constituents that 
appear to pose human health risks if disposed of in sludge by inappropriate methods are also 
poorly degraded in wastewater treatment plants and do not volatilize appreciably. These 

constituents are likely to contaminate either receiving waters or sludge no matter what 

technologies are applied to the wastewaters containing them. The only effective way to 

prevent their environmental release and the potential for adverse environmental effects is to 
prevent them from reaching treatment works. 

6.4 AIREFFECTS 

This section discusses the sources and adequacy of data regarding environmental 

effects of airborne toxic releases from POTWs, addresses a methodology for determining 
effects, and presents the results of employing the methodology. 

6.4.1 Sources and Adequacy of Data 

Compared to data on surface and ground waters, there is substantially less information 

on the impacts of releases to air. Few data are available on ambient air concentrations of 

toxic pollutants, and emissions of toxics from POTWs are poorly understood. 

6-38 



Table 6-11. Mean Concentration of Selected Toxic Pollutants in Sewage Sludge from the National Sewage 
Sludge Survey (1988 data)* 

Chemical 
Mean Standard 

Concentration Deviation 
Unit 

(dry weight) 
Percent 
Detects 

Number of 
Samples 

Copper 741 962 

ZhC 1,202 1,554 

Chromium 119 339 

Arsenic 9.93 18.84 

Lead 134 198 

Cadmium 6.94 11.76 

Nickel 42.7 94.83 

Selenium 5.16 7.34 

Mercury 5.22 15.54 

Bis(2-Ethylhexyl) Phthalate 74,721 598,375 

Molybdenum 9.24 16.58 

, Beryllium 0.37 0.34 

~ Aldrin 1.86 171.6 

14,4’-DDT 29.18 33.96 

100 199 

100 199 

91 199 

80 199 

80 199 

69 198 

66 199 

65 199 

63 199 

62 200 

53 199 

23 199 

3 198 

2 198 

*Pollutants with means that could be estimated were selected for inclusion in this table. 

Source: EPA (1990b); 55 FR 472 10. 
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The National Emissions Data System (NEDS) is an EPA data base containing data 

entered by States on facilities that emit more than 100 tons per year of any Clean Air Act 

criteria pollutant, which include particulates, sulfur dioxide, carbon monoxide, nitrogen oxides, 

ozone/VOCs, and lead. Only 27 POTWs, including only 12 with sludge incinerators, are 

represented (by Standard Industrial Classification) in NEDS. Of these, 19 were POTWs that 
could be located in either PCS or NEEDS. 

The best information on air emissions from sludge incinerators available to the Agency 

was developed in support of the proposed sludge technical standards (40 CFR Part 503). 

These data were published in the Incineration of Sewage Sludge Technical Support Document 
(EPA, 1988) and represents measurement of emissions from sludge incinerators under 
controlled conditions. These data were used in the analysis described below. 

Emissions of toxic VOCs from POTWs are even more poorly studied than incinerator 

emissions. Most studies and regulation of VOC emissions are based on modeling, not 

monitoring, and it is difficult to obtain and interpret data on the actual emissions of volatile 

materials from POTWs. 

In 1990, EPA cosponsored a workshop with the Water Pollution Control Federation on 

emissions of air toxics from POTWs. The draft proceedings of the workshop (WPCF/EPA, 

1990) indicated that the compounds of greatest concern are the potentially hazardous air 

pollutants (PHAPs): trichloroethylene, tetrachloroethylene, methylene chloride, acrylonitrile, 

and carbon tetrachloxide, all of which are VOCs. They also indicate that the increase in 

cancer deaths per year caused by emission from POTWs of these chemicals is less than 1.5. 

This implies that the effects on the general public of VOC emissions are essentially 

negligible. 

This does not imply that the actual quantities of VOCs emitted from POTWs are 
negligible, however. The DSS indicated that 0.1 percent of the mass of national emissions of 

VOCs may come from POTWs, primarily from the industrial contributions to POTWs. No11 

and DePaul (1987) estimated that POTWs operated by the Metropolitan Sanitary District of 

Greater Chicago contributed about 0.1 percent of the VOC emissions in Cook County, Illinois, 

amounting to annual contributions of tens of thousands of metric tons of VOCs nationwide. 

The low risk from volatile air emissions appears to be borne out by available information 

on POTW worker health and safety. Most studies of POTW worker health focus on the 

6-40 



effects of infectious agents or toxins generated by microorganisms found in wastewater or 

sludge. A body of literature addresses confined-space accidents, which involve employee 

exposure to gases, such as carbon dioxide, methane, or hydrogen sulfide, while working in 
collection systems or treatment plants. 

A relatively small portion of the above literature directly addresses POTW worker 

exposure to hazardous materials. Most of this literature involves studies conducted at single 

plants (Elia et al., 1983) or small groups of plants (Scarlett-Kranz et al., 1986; Pellizari and 

Little, 1980). Occupational Safety and Health Administration records documenting 

inspections and testing at work sites usually do not address POTW employees because the 

Agency’s jurisdiction does not extend to municipal workers. 

6.4.2 Methodologies for Determining Impacts 

Because so few data exist on the environmental impacts of gaseous emissions from 

POTWs, EPA did not conduct any specific analyses to determine impacts. Instead, the 
following sections summarize available studies on the nature of incinerator emissions and the 
effects of VOC emissions on POTW workers. 

6.4.3 Results 

This subsection summarizes information used for the development of the Part 503 

sewage sludge technical standards. It also describes the results of a literature search on 
worker health and safety at POTWs. 

6.4.3.1 Sludge Incinerator Emissions 

While developing the proposed sludge technical standards (40 CFR Part 503). the 

Agency collected extensive information on the emission characteristics of. sewage sludge 

incinerators and sewage sludges. Table 6-12 presents information on the average 

concentrations of metals in sewage sludge, the 10th percentile removal efficiencies as 

calculated from emission and sludge feed data, the relative potency of the pollutant for 

causing cancer in exposed individuals (a higher number indicates a higher incidence of cancer 

per unit of dose or concentration), and the relative risk posed by emission of the pollutant 

(calculated by dividing the emission by the potency). In this analysis, the higher the relative 

risk number, the more cancers are likely to be caused by the pollutant. 

Although Table 6-12 indicates a removal efficiency for metals in sewage sludges, it is 

important to recognize that when the metals are removed, they become part of some other 
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Table 6-12. Relative Emissions of PoHutants Per Unit of Incinerated 
Sludge and Relative Cancer Risks Posed by Emission 

zinc 

Chromium 

Cadmium 

Nickel 

MWCtUy 

Arsenic 

SeltiUm 

Beryllium 

100 1202 

80 134.4 

91 119 

69 6.94 

66 42.7 

63 5.2 

80 9.9 

65 5.2 

94.17 

66.73 

%.I2 

65.15 

95.00 

79.842 

95.52 

99.44 

99.98 

70.1 

44.7 

4.62 

2.42 

2.14 

1.05 

0.444 

O.O2!X 

41 l 0.11 3 

6.1 0.40 

1.05 2.03 

15 0.03 

8.4 

1. Relative potency for causing cancer in exposed individuals (higher numbers indicate higher cancer incident 
per unit dosc&mcentration). 

2. The maximum value for percentage mercury removal. 

3. Emissions per metric ton of sludge divided by ql*. 

sources: EF’A (199Ob). 
EPA (1988). 
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wastestream (scrubber water or ash). They are not destroyed during incineration and 

continue to have the potential to cause environmental effects. 

The data in Table 6-12 are incomplete for several metals. Mercury and beryllium are 

subject to national air quality standards for toxic pollutants, and emissions of these pollutants 

are regulated under State laws (see Appendix C-3). Emission limits are not set on beryllium 

and mercury based on their cancer-inducing potency. Therefore, data on these chemicals are 

not comparable to other data presented. Similarly, sludge standards for lead are based on 

toxicological effects other than cancer that may be caused by lead in blood. Lead is, therefore, 
not comparable strictly to the other pollutants in this table. The most commonly emitted 

metal-zinc-is not considered carcinogenic by EPA’s Carcinogen Assessment Group and 

does not have other significant toxicological effects. Therefore, no risks are calculated for 

zinc. 

The relative risks posed by nickel emissions are five times those of cadmium. However, 
this assessment, according to EPA’s Incineration of Sewage Sludge Technical Support 

Document (1988), is based on a particularly carcinogenic nickel compound that may not be 

representative of the compounds expected from the incineration of sewage sludge. EPA is 

reviewing these data to determine if alternative values might be more appropriate. 

6.4.3.2 Worker Health and Safety 

The Water Pollution Control Federation (WPCF) has conducted a safety survey of 

employees at POTWs annually since 1967. However, the data collected in the survey do not 

address directly the issue of injuries due to industrial discharges of toxic pollutants, partially 
because the data are limited to “disabling injuries” resulting in 1 or more lost days from 

work. Another limitation in using these data to identify injuries related to industrial effluents 

is the absence of the most common symptoms of toxic inhalation (nausea, headache, 

dizziness) from the list of potential responses. The types of injuries reported to WPCF are 

only a subset of the injuries that are potentially traceable to industrial effluents. Of the 2,414 

disabling injuries reported, 2.4 percent (58) involved respiratory injuries, 5.1 percent (123) 
involved irritation (from exposure to chemicals), and 1.6 percent (39) involved chemical 

bums. 

Respiratory injuries in the WPCF survey data include incidents involving asphyxiants 

commonly encountered in wastewater treatment. Many of the injuries reported are unlikely 

to be attributable directly to toxic pollutants. The types of asphyxiants typically involved 
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(carbon dioxide or hydrogen sulfide) rarely are caused directly by industrial effluents. 

However, several examples point out that this may not always be the case. One example 

(Pederson and Simonsen, 1982, cited in Clark et al., 1984) involves the 1982 death of two 
workers who were overcome by dissolved carbon dioxide released Erom influent wastewater. 

This release was later traced to an industrial discharge. 

A literature review identified incidents of POTW worker injuries due to materials 

originating in industrial discharges. Table 6-13 summarizes examples of incidents that have 
occurred since 1977. Incidents of fatalities from asphyxiants commonly occurring in 

wastewater collection and treatment systems (hydrogen sulfide or carbon dioxide) have been 
excluded from this table; as noted, injuries from these causes are poorly correlated with 
industrial discharges. 

The most common incidents involve VOCs. Workers arc more often injured than killed 

by exposure to contaminants. Injuries most often reported were nausea, headache, 
dizziness, and respiratory distress. 

Exposure to contaminants usually occurs in the collection system, in confined spaces at 

PO’IWs, or near the headworks of the plant (influent weir, bar screens, grit chamber). It may 

be -relevant to note that all but 1 of the nearly 30 incidents involved two or more workers. In 

only one incident was a single worker injured (a case involving a rash caused by direct 

contact with wastewater). 

Three other studies provide additional evidence of POTW worker injuries due to 

industrial discharges. A 1984 study of 14 POTWs in New York State found workers to be 

12.9 times more likely to test positive for urinary mutagens than similar workers at drinking 

water plants. The same workers also reported diarrhea, blurred vision, and headaches more 

often than their counterparts. Research analyzing death certificates from former POTW 

workers in the Chicago, Illinois, area (Clark et al., 1984) revealed that the proportion of 

workers with leukemia was almost twice the expected rates. For another relatively rare 

cause of death, esophageal cancer, the rate among these workers was also nearly twice the 

national rate. 

6.5 FINDINGS 

This chapter addresses the issue of the adequacy of data available to determine the 

environmental impact of toxic pollutant discharges from POTWs. 
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Table 6-13. Health Incidents AA ,uted to POTW Air Emissions 

1 

1 

! 

1 
1 

1 

1 

1 

I 

I 

1 

t 

sources Locality slate Year Industrial User Category POUUWlL9 Syw~s 

Kominsky, et al., 1980 Lottisville 

Elia, et al., 1983 

Sdisbuty, et al., 1982 

Memphis 

Roswell 

EPA, 19861, 
EPA, 1986b 
EPA, 1986b 

EPA, 1986b 
EPA, 1986b 
EPA. 1986h 

Baltimolt 
Louisville 
Mount 
pleasant 
Passaic valley 
Pennsauken 
St Rtul 

EPA, 1986b 
EPA, 1986b 

SAIC 1985 
SAlC, 1985 
SAIC, 1985 
Johnson and Horan. 1982 
McGlothIin and Cone, 
1981 
Lucas, 1982 

Tampa 
GlOUCtster 
County 
phclenix 
Tacoma 
Philadelphia 
Cincinnati 
Cincinnati 

Cincinnati 

Morgan, et al., 1984 

ScarlcuKtiulx. et al., 
1986 

Clark. et al., 1984 
Nethenatt and Hohress, 
1988 

14 Cities 

Toronto 

KY 77 Pesticide Manufacturer 

-IN 78 Pesticide Manufacutrer 

GA 79 NA 

MD 8@85 Paint Manufacturing 
KY 80-85 NA 
‘IN 80-85 HazardousWasteTreatment 

NJ 80-85 Leather Tanning 
NJ 80-85 Organic Chenricals Manufacturing 

FL 
NJ 

SO-85 Electronics, Metal Finishing, 
Ptinting 

80-85 NA 
80-85 NA 

AZ 80-85 NA 
WA 80-85 NA 
PA 88-85 NA 
OH 80 NA 
OH 81 Pigment Manufacturing 

OH 81 NA 

TX 81 Petroleum Refming 

NY 84 NA 

NA 
ON 85 NA 

Hcxachlorocyclopentadiene and Fuel 
oil 
Hexachlomcyclcqentadiene, Hexa- 
chlotobicyclopentadiene, Chlordane 
l,l,l-Tri~hloroethane~ Aliphatics 

Benzene, Toluene. Solvents 
Hextute 
Organics, Metals 

v0lati1c Compotmd, Solvents 
Benzene, Tohtene, Phenol, Chloroform 
Solvents 

organic solvents 
l,l,l-Trichloroethane 

Chlorine, Ammonia, Solvent 
Volatile Organ& Solvent 
Cumine, Solvents 
NA 
l,l,l-Trichloroethane, Mineral Spirits 

Hexane, Tolueue. Xylene, Aliphatic 
Naphtha, l,l,l-Trichlomethanc. 
Trichloroethylene, Chlorobeuxene, 
o-Chlototoluene, Trichlorobenxene 
NA 

NA 

NA 
None Identified 

Skin and eye irritation, sore throat, 
cough 
Eye, throat, nose, lung, and skin 
irritation 
Headache, fatigue, nausea, eye 
irritation, cough 
NltUSt%l 
Nausea 
NauSea 

Slmrtnea of breath, skin irritation 
Shortness of breath. watering eyes 
Headache 

Nausta 
Fatality by inhalation 

JlltKZ3 
nhK!.ss 
Illness 
Mucous membrane and eye irritation 
Irritation of the eyes and nose, nausea, 
dizhe.ss, vomiting, acute bronchitis 
Eye and nose irritation, difficulty in 
bRathing 

Relative risk of fetal loss increased if 
ptexnal WWIF exposure occurred 
near time of conception 
Death, nose and throat irritation, 
numbness, tingling of hands and feet, 
nausea, vomthing, and fatigue 
Doubled leukemia risk 
Cough, sputum production, wheezing, 
sate thrm. skin irritation 
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Table 6-13. Health Incidents Attributed to POTW Air Emissions (continued) 

SCtUl.CeS Locality state Year Industrial user category POllUtiUIt!S Symptoms 

Wong, et al., 1985, cited TX 85 Petroleum Refining NA Spontaneous abortion risk found in 
in Clark, 1986 Morgan, et al., 1984 did not impair 

fertility 
Kraut, et al., 1988 New York NY 86 NA Benzene, Toluene, Other Organic Lightheade4iness, fatigue, increased 

City Solvents sleep requirement, nausea, headache 
Tozzi, 1990 Bergen NJ 88 NA Organic Solvents Headache, difficulty in breathing 

County 

NA = Not available. 
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The first major finding is that few data currently exist on which to base a true evaluation 
of environmental impacts due to discharges of toxic pollutants by POTWs. Existing national 

data bases are limited in scope and completeness, and often are not quality controlled 

sufficiently for rigorous analysis. Other studies and data collection efforts are too fragmented 

to contribute to a consistent and reasoned view of impacts caused by toxic discharges from 

POTWS. 

About half of all pretreatment POTWs had data in national data bases that could be 

used to determine the environmental effects of their discharges to receiving waters. The 
great majority of plants with data had information in national data bases for only one or two 

toxic pollutants. However, POTWs may retain environmental effects data that are not 

reported to approval authorities or incorporated into national data bases. Recent revisions to 
the General Pretreatment Regulations, which require pretreatment and greater-than-1-mgd 

POTWs to report whole-effluent toxicity testing results to approval authorities with their 

permit applications, will improve POTW and approval authority knowledge of POTWs’ toxic 

effects on receiving waters. 

Of equal if not greater importance, drinking water, surface water, and sludge standards 
for assessing impacts are in existence for comparatively few pollutants. This makes 

assessment of POTW impacts even more difficult. 

Second, EPA fmds that despite the lack of consistent monitoring data, receiving water 

impacts are likely due to the discharge of toxic pollutants from PGTWs (although the relative 
role of pretreatment POTWs in causing such impacts could not be ascertained). Water 
quality criterion exceedances were predicted for large percentages of reporting POTWs. The 

fact that PCS reports a much lower percentage of POTWs as not in compliance because of 

toxic discharges points out the need for States to continue developing water quality 

standards and the need for coordination at both the State and Federal level regarding the 

reporting and management of exceedances data. 

This leads to the third major finding- available standards against which POTW 

discharges are judged (and limited) are developed inconsistently across States for each of the 

media affected by POTW operation (air, water, and sludge). Significant nationwide 

reductions in toxic discharges can be expected once appropriate standards for receiving media 

are developed and implemented consistently among States. Water quality standards for toxic 

pollutants currently are being developed by EPA for those States that do not have 
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appropriate standards and are not developing them. Air standards are limited to mercury and 
beryllium; no effective standards exist for VOCs, and none are being developed. Sludge 

standards are in the process of being developed. 

There are more State standards and more data for toxic metals than for toxic organic 

compounds. States are likely to have targeted metals for their standards development efforts 

because they found metals more pervasive as well as easier and cheaper to analyze. 

Finally, this chapter and those preceding it point out that the only feasible method of 
reducing the release of toxic pollutants from POTWs is to reduce their input to POTWs- 

either through pretreatment or through pollution prevention activities at the source. Unless 

toxic pollutants are readily and quickly degraded in a POTW, they are either discharged in 

effluent, enter into sludge, or volatilize. Pollutants that are removed from the wastewater 

through volatilization or partitioning to sludge are only changing the exposure pathway by 
which they enter the environment. The release of persistent, toxic compounds into the 
environment, no matter what the receiving medium, only contributes to a problem that must 

eventually be addressed. 

During this study, EPA found that the major environmental effects of POTW operation 
(to the extent that the effects could be evaluated) appear to occur in the aquatic environment. 

Information on worker health and safety, as well as the small estimate of increased cancer 

deaths nationwide, suggests that VOC emissions from POTWs are not as serious a problem 

as aquatic discharges. At this time, there are insufficient data on which to base any 

conclusions about sludge disposal. EPA’s ongoing rule-making activities to develop 

technical sludge criteria should enable the Agency to fill the relative absence of data on this 

exposure pathway. 
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7. EFFECTIVENESS OF THE NATIONAL PRETREATMENT PROGRAM 

This chapter evaluates the extent to which the National Pretreatment Program, as 

currently conceived and implemented, has been successful in achieving the objectives of 
the Clean Water Act (CWA). The discussion assesses the program’s effectiveness in 

two ways: by focusing on the process and procedures associated with implementing the 

program and by addressing the effectiveness of the program in reducing or preventing toxic 

pollutant discharges to publicly owned treatment works (POTWs). In evaluating the 

strengths and weaknesses of the current program, this chapter supports the identification 

and consideration of alternative regulatory strategies given in Chapter 8. 

A comprehensive evaluation of the National Pretreatment Program necessitates both 

an understanding and an analysis of how the program is currently being implemented. 

Section 7.1 examines the current scope and coverage of the program. This section 
evaluates whether the program covers those POTWs whose size or industrial discharges 
make them likely to receive toxic pollutants in quantities that could affect treatment plant 

operations or the environment. It also examines the extent to which the program 

addresses those industries known to discharge toxic pollutants and the pollutants being 

discharged. Section 7.2 evaluates the effectiveness with which POTWs have implemented 

the requirements of the National Pretreatment Program. Because successful program 

implementation is key to achieving the CWA’s objectives, this evaluation provides an 
indirect measure of overall program effectiveness. Section 7.3 examines the effectiveness 

of POTWs in achieving the environmental objectives of the program and the CWA. 

Section 7.4 concludes the chapter by summarizing major findings. 

7.1 ASSESSMENT OF THE SCOPE OF THE NATIONAL PRETREATMENT PROGRAM 

This section assesses the coverage of POTWs, industrial dischargers, and pollutants 

by the National Pretreatment Program. 

7.1.1 POTWs Covered by Pretreatment Programs 

One critical measure of the National Pretreatment Program’s effectiveness is the 

extent to which the program regulates the POTWs that should be regulated because of 
their size, the nature of their industrial community, or the impact of their discharge on the 

environment. This subsection examines the extent to which the program currently covers 

such POTWs. Although EPA believes that most of the POTWs that should be regulated 

are already subject to pretreatment requirements, some POTWs should be evaluated for 

7-1 



the need to develop an approved pretreatment program because of the nature of their 

industrial discharges. 

The General Pretreatment Regulations (40 CFR 403.8) require the following POTWs 

to develop local pretreatment programs: 

POTWs with a total design flow greater than 5 million gallons per day (mgd) that 
receive discharges from industrial users that cause pass through or interference, or 
are otherwise subject to pretreatment standards, unless the State exercises its 
option to assume local responsibilities under 40 CFR 403.10(e) 

POTWs with a design flow of 5 mgd or less if the nature of their industrial influent, 
treatment plant upsets, violations of POTW permit limits, contamination of 
municipal sludge, or other circumstances so warrant in order to prevent 
interference or pass through. 

Within this regulatory framework, some U.S. Environmental Protection Agency 
(EPA) Regions and States have established specific criteria for the development of local 

pretreatment programs. North Carolina, for example, requires any POTW, regardless of 
its size, that receives discharges from a categorical or other significant industrial user to 

develop and implement a program. Wisconsin, on the other hand, does not require POTWs 
with flows less than 5 mgd that have categorical industries to develop local programs; 

rather, the State itself regulates categorical industries at such POTWs. 

By early 1990, 1,442 local pretreatment programs, covering 2,015 individual treatment 

plants, had been approved by EPA Regions and States. In addition, the "403.10(e) 

States” of Alabama, Connecticut, Mississippi, Nebraska, and Vermont (where 

pretreatment requirements are implemented by States rather than local POTWs) were 

regulating industrial discharges to approximately 314 treatment plants. An additional 100 

local programs, covering 113 treatment plants, were under development in response to 

EPA Region and State requirements. 

7.1.1.1 Relationship Between POTW Size and Program Coverage 

EPA found that most large POTWs are covered by the National Pretreatment 

Program. Although only 10 percent of the Nation’s POTWs are subject to the program, 

these POTWs provide more than 82 percent of the Nation’s municipal wastewater 

treatment capacity. Of the nearly 1,000 treatment plants with design flows exceeding 

5 mgd, 893 (89 percent) are currently covered by local or State-run programs or are now in 
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the process of developing a local program. The remaining 11 percent (105 POTWs) 

receive only small industrial contributions. 

7.1.1.2 Reiationship Between Industrial Contributions and Program Coverage 

Most POTWs that receive significant quantities of their wastewater from industrial 
sources are covered by the National Pretreatment Program. Table 7-1 lists industrial 

contributions to pretreatment and nonpretreatment POTWs, based on flow data reported in 

the 1988 NEEDS survey. 1 The table shows that ‘more than half of the pretreatment 

POTWs receive at least 5 percent industrial flow. It also indicates that a substantial 
,portion of POTWs not covered by an approved pretreatment program (nearly 86 percent) 
does not receive any industrial discharges. The table also shows that 147 treatment 
plants, which are reported to receive more than 50 percent of their flow from commercial 

and industrial sources, are not covered by either a local or a State-run (403.10[e] State) 

pretreatment program. These tend to be small treatment plants, with an average design 

flow of about 1 mgd. (In areas where industrial users [IUs] discharge to POTWs that do 

not have an approved pretreatment program, it is the responsibility of either the approved 
State or EPA Region to regulate the lU directly to ensure compliance with all applicable 
pretreatment requirements.) 

In addition, the POTWs that receive the largest amounts of toxic chemicals are 

covered by the pretreatment program. As described in Chapter 3, EPA’s Toxic Release 

Inventory (TRI) provides information on the amounts of specific toxic chemicals that are 

estimated to be discharged to POTWs by certain types of industrial facilities. Table 7-2 
lists those POTWs reported to have received over 1 million pounds of toxic chemicals in 

1988. Of the 73 POTWs listed in Table 7-2, 65 (covering a total of 154 treatment plants) 

are covered by local (64 programs, 153 plants) or State-run (1 plant) programs; another 3 

(covering 3 plants) are currently required to develop local programs. Altogether, the 153 

treatment plants operated by the 64 approved local programs received two-thirds (460 
million pounds) of the nearly 690 million pounds of toxic chemicals reported to have been 

discharged to all treatment plants. Five POTWs, which together received 15,400,OoO 
pounds (2.2 percent of TRI-reported discharges), do not have pretreatment programs and 

may not be required to do so. 

1. NEEDS reports industrial flow (including flow for noncategorical industries) and 
POTW design flow based on POTW self-reporting. 
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Table 7-1. Industrial Discharges to Pretreatment and Other POTWs 

Percent of Total Pretreatment POTWsl 
Treatment Plant Average Daily 
FIow Reported Treatment Plants Flow Rate per 
as Being Treatment 
Industrial Flow3 Number Percentage Plant (mgd) 

0 674 32.1 4.3 

k-s5 216 10.3 11.7 

5< - SlO I 204 I 9.7 I 13.6 

lO<-d5 499 23.8 17.1 

25<-so 363 17.3 12.8 

>50 142 6.8 6.3 

Total 2,098 100.0 10.6 

Nonpretreatment POTWs2 
Average Daily 

Treatment Plants Flow Rate per 
Treatment 

Number Percentage Plant (mgd) 
8,645 85.8 0.32 

252 2.5 1:31 
263 2.6 1.10 

513 5.1 1.02 

1. POTWscovercdbyapprovedlocalpre~ t programs, FQTWs with local programs under development, and 
FOTWs in Alabma, Connecticut, Mississippi, Nebraska, and Vermont with industrial users regulated by the States. 

2. All other POTWS. 
3. Includes calcqmical and noncak@caI industries. 
Source: NEEDS ‘88 fa design flow id-011 (from FQTW self-reporting); fQTWs qasent& am & in bprh 

NEEDS ‘88 and PCS with design flow infomation. 
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Table 7-2. Pretreatment Status of POTWs Receiving the Largest 
Amounts of Toxic Chemicals, 1988 

State 
Pretreatment Number Estimated Million 

Stat&S of Plants Pow* Pounds Per Year** 
AZ 

CA 

co 

CT 

DE 

FL 

GA 

IA 

IL 

[N 

KS 

KY 

LA 

MA 

MD 

ME 

ux 

MN 

MO 

VC 

L 
L 

L 
L 

L 

S 

L 

R 
R 

L 
L 

L 
L 

L 
L 
R 

L 
L 
L 

L 

L 

- 

L 
L 
L 

L 

L 
- 

L 

L 
L 
L 

L 

L 

L 
L 
L 

L 
1 

: 

4 
11 

1 

1 

1 

1 
1 

: 

1 
1 

7 
I 
1 

: 
1 

5 

9 

1 

1 

: 

1 
1 
1 

1 

1 

1 
1 
2 

11 

1 

1 
15 
2 

2 

1 

Mesa 
Phoenix 

Los Angeles (city) 
Los Angeles County S.D. 

Sterling 

Naqatuck 

Wilmington 

Bay County (Panama City) 
Port St. Joe 

Dalton 
MauxVBibb County (Macon) 

cedar Rapids 
Sioux City 

Chicago MSD 
saugct 
wood River 

Hammond Sanitary District 
Indianapolis 
K&omo 

Kansas City 

Louisville/Jefferson County MSD 
(Louisville) 

Saint Martinville 

2.0 
2.6 

3;:: 

1.2 

1.5 

2.0 

t :: 

1.7 
2.5 

3.3 
1.4 

13.7 
39.5 

1.8 

2.3 
4.8 
2.9 

2.5 

1.2 

Fall River 
Holyoke 
Massachusetts Water Resources Authority 

(Boston) 
Springfield 
Templeton WWTF (Baldwinville) 
Upper Blackstone (Millbury) 

Upper Potomac River (Westernport) 

Hartland 

3.4 

l-i 
1:3 

Detroit 
Kidamazoo 
Muskegon County 

Metropolitan Waste Control Commission 
(Minneapolis/St. Paul) 

Westem Lake Superior (Duluth) 

St. Joseph 
St. Louis MSD 
Springfield 

Gastonia 

5.7 
1.1 
2.0 

2.7 

1.6 

6.3 
3.8 
3.7 

2.6 

2.3 

3.9 
64.8 

1.0 

1.2 

VJ b Joint Meeting of Essex and Union (Elizabeth) 1.1 
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Table 7-2. Pretreatment Status of POTWs Receiving the Largest 
Amounts of Toxic Chemicals, 1988 (continued) 

Pretreatment Number Estimated Million 
State status of Plants PoTw+ Pounds Per Yea? 
NJ L 1 Linden-Roselle S.A. (Linden) 7.1 

L 
L : 

Bergen County Utility Authority (Little Ferry) 2.5 
Passaic Valley Sewerage Commission (Newark) 33.2 

L 1 Rahway Valky Sewage Authority 6.9 
L 1 Middlesex County Utility Authority (Sayreville) 7.6 

NY L 1 Binghamton-Johnson CityJoint SD. (Binghamton) 3.0 
L 1 Buffalo Sewer Authority 1.5 
L 

: 
Glens Falls 3.0 

L Monroe County (Rochester) 1.2 
L 

: 
Niagara Falls 1.6 

L B c=ty w=usc) 4.6 
L Orangetown Sewa District No. 2 2.5 
L : Rensselaer County (Tmy) 3.9 

OH L 4 Hamilton County MSD (Cincinnati) 11.8 
L 1 Middletown 2.0 

:: 
4 Northeast Ohio Regicoal S.D. (Cleveland) 1.2 
1 Toledo 1.1 

L 1 Youngstown 1.9 

OR - 1 St. Helens 6.4 

PA 
:: : 

Erie 3.8 
Philadelphia 7.9 

PR L 2 P.R. Aqueducts and Sewa Authority - 
PRASA (Barcel~) 6.7 

RI L 1 Blackstone Valley District (East Providence) 1.5 

TN L 1 Chattanooga 1.1 
L 2 Memphis 21.5 

TX 
L 

1 cactus 1.8 
1 Fort Worth 

L 4 Gulf Cottxt Waste Dkposal (Pas&t@ 3::: 

VA 
k 

1 Hopewell 35.3 
1 LWbUllS 1.0 

WI L 1 Green Bay MSD 2.3 
L 2 MiJwaukec MSD 16.8 

WV L I South Charleston 2.8 

L = Appoved local pretreatment program. 
R = Local pretreatment program required by EPA or State approval authority, but not yet approved. 
S = state-run program regulates industrial users at POTW. 

- = Not covered by local or State-run went program. 
* = Location of POTW is in parenthesis if different from municipal entity name. 

+* = Rounded to nearest 100,000 pounds. 
Soutcez Toxic Release Inventory. POTWs listed are those to which industrial facilities reported discharging 

over l,OOO,OOO pounds of toxic chemicals in 1988. 
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7.1.1.3 Relationship Between Environmental Quality and Program Coverage 

The pretreatment program’s goal of preventing interference and pass through 

establishes a link with the CWA’s broader environmental goals. Pursuant to Section 

304(l) of the CWA, EPA or States were required to identify those waters (or stream 

segments) that are not expected to attain water quality standards or the designated 

beneficial use after technology-based requirements are met, due entirely or substantially 

to discharges from point sources of toxic pollutants. For each such stream segment, EPA 
or States were to list the point sources discharging the toxic pollutant(s) believed to be 

preventing or impairing water quality. * EPA has identified 254 POTW treatment plants 
that discharge to surface waters that are impaired because of point source discharges of 

toxic pollutants. Of these 254 plants, 170 have approved pretreatment programs in place. 

EPA or approved States are required to develop individual control strategies (National 

Pollutant Discharge Elimination System [NPDES] permits) for such point sources that 
will provide for compliance with applicable water quality standards within 3 years of 

establishment of the individual control strategy. 

EPA Regions and States are continuing to identify POTWs with a need for 

pretreatment programs. Currently, about 100 local programs are being developed. It is 

likely, however, that additional POTWs, such as the 84 POTWs that are not covered by 

pretreatment programs and that have been identified by EPA as causing nonattainment of 

water quality standards, should be required to implement local pretreatment programs. To 
the extent that industrial discharges at treatment plants contribute to pass through or 

interference, EPA Regions and States will target such plants for pretreatment programs. 

7.1.2 Industries und Pollutants Regulated bp the National Pretreatment Program 

Another measure of National Pretreatment Program effectiveness is the ability of the 

program to identify those industries known to discharge toxic pollutants to POTWs and to 
regulate those discharges and pollutants. Although the National Pretreatment Program is 

designed to regulate all nondomestic users nationwide, in practice the efforts of most 

POTWs, as well as EPA Regions and States, focus on categorical industrial users (CIUs) 

and other significant industrial users (SIUs). (Chapters 3 and 5 describe in detail these 

2. Development of these lists of stream segments and POTWs varies on a State-to- 
State basis according to the manner in which States develop water quality standards, 
assign designated uses, and identify impaired uses. 
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two classes of industrial users.) It is estimated that approximately 30,000 categorical and 

other significant industrial users are controlled by pretreatment POlWs and States. 

Chapter 3 of this report discussed the industries and industrial categories that are, or 

have the potential to be, sources of toxic discharges to POlWs. For the 47 industrial 

categories (and subcategories) examined previously, Table 7-3 provides the number of 

categories known to discharge each of the 126 priority pollutants. It should be noted, 

however, that not all facilities in a category, discharge the same pollutants and that some 

facilities and categories discharge very small amounts of some pollutants. Table 7-3 does 
not indicate the relative magnitude of discharges; rather, it indicates only the known 

presence of priority pollutants in industrial discharges. As can be seen from the 

comparison of the first two columns of this table, toxic pollutants, both metals and 

organics, are discharged to POTWs by many more industries than are currently regulated 
by national categorical standards. 

EPA has devoted resources. to developing standards for those industrial categories 

known to discharge large amounts of toxic pollutants on a national basis (e.g.. 
electroplating, metal finishing, organic chemicals). Relatively fewer resources have been 

devoted to industries and categories that may be important on a local level but are of less 

concern nationally. (It should be noted that Congress acknowledged that limitations in 

resources would require EPA to exercise discretion in determining which pollutants should 

be covered by national standards [House Conference Report, 95th Congress, first session, 

No. 95-830, p. 851.) 

The pretreatment program provides that POTWs (or States in some cases) not only 

apply national standards promulgated by EPA, but also develop and implement local limits, 

as necessary, to provide additional control where national standards are inadequate to 

prevent pass through or interference at their facilities or to regulate other industries and 

pollutants of local concern. Local limits are driven by applicable sludge standards and by 

permit limits (NPDES permits and, in some cases, sludge disposal permits), as well as by 

specific prohibitions outlined in the General Pretreatment Regulations (e.g., the protection 

of worker health and safety). The POTW’s NPDES permit limits for toxic pollutants are, 

in turn, driven by EPA’s secondary treatment requirements and by the application of 

pertinent environmental standards (primarily State or Federal surface water or sludge 

standards), which are translated into specific requirements for the POTW. Table 7-3 

shows the number of States that have established water quality standards (for one or 
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Table 7-3. Priority Pollutants Discharged and Regulated at POTWs Covered by the Nationtrl Pretreatment Program 

Number of Industrial 
Categories2 

Percentage of Pretreatment 
POTWS 

With 
Discharging to Categorical 

PoTws3 Standill& 

Number of States 
With Water 

Quality Standards5 
16 

Proposed Federal 
Sludge Standards 
(40 CFR 5039 Pollutants1 

Acrolein 
Acrylonitrile 

0 0 
<l I t-l 12 I 1 (2) 

28 2 (3) 
4 1 (2) 23 Benzidine 

Carbon Tetrachloride 
Chlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobenzene 
l.2-Dichloroethane 

12 I 2 (3) 20 
18 
8 

22 2 (2) 
14 2 (3) 

<l 0 
<l I <l 

2 I 3 (2) 19 
20 

<I I <l X 

18 2 (3) 
37 2 (5) 

<l 0 
Cl 0 
Cl 0 

1 ,l, 1 -Trichloroethane 
Hexachloroethane 

19 

l.l-Dichloroethane 12 2 (3) 
11 2 (3) 1.1 ,ZTric hloroethane 

1 .1,2,2-Tetrachloroethane 
18 

7 I 1 (3) 
Chlorocthane 2 5 (2) 

6 1 (3) 
0 0 

<l 0 
0 0 
0 0 
0 <l 

<l 0 

17 Bis (2-Chloroethyl) Ether 
2-Chloroethyl Vinyl Ether 
2Chloronaphthalene 
2.4,6-Trichlorophenol 
Para-Chloro-Meta Cresol 
Chloroform (Trichloromethane) 
2-Chlorophenol 
1,2-Dichlorobenzene 

5 
4 

19 
8 1 (3) 

29 2 (5) 
16 
22 

-++-+ 
20 
18 

c 
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Table 7-3. Priority Pollutants Discharged and Regulated at POTWs Covered by the 
National Pretreatment Program (continued) 

Number of Industrial 
Categories* 

Percentage of Pretreatment 
POTWS 

iqzq-+F 

Proposed Federal 
Sludge Standards 
(40 CFR 50316 

Number of States 
With Water 

Quality Standards5 
18 
19 

With 
Discharging to Categorical 

FQlWS3 SttUlCbK~ Pollutants1 
1.3~Dichlorobenzenc 

1 1 A-Dichlorobenzene 
3.3-Dichlorobenzidin 
1.1 -Dichloroethyltne 
1,2-Tram+Dichloroethylene 

2.4-Dichlorophenol 

0 0 
0 0 +--pi& -y-4- 

<1 I 0 20 
6 

-+-+- II 1,3-Dlchloropropylene ( 1,3-Dlchloropropene) 17 u9 2 (2) 

12 2 (2) 14 0 I 0 
t-l 0 I I (3) 16 2,4-Dininotoluene 

2,6-Dinitrotoluene 
1 &Diphenylh ydrazine 
Ethylbenzene 

3 I I (3) <I I 0 7 
16 I 

I .- , 
I 1 (4) 0 0 

<I 1 35 I 2 (5) 18 

-+-+ 

0 0 1 

1 Fluoranthene 
3 4Xhlorophenyl Phenyl Ether 

4-Bromophenyl Phenyl Ether 
I Bis ~2Xhloroisoorotwl~ Ether 

Bis @-Chloroethoxy) Methane 
Methylene Chloride (Dichlorometbane) 
Methyl Chloride (Chloromethane) 
Methyl Bromide (Bromomethane) 

I Bromoform rrribromomethane) 
1 Dichlorobromomethane 

I+ 1 (2) 

1 1 (2) 

4 

15 <l 0 
4 0 y---$- 3 

17 ++-+-I 16 
2 1 (2) 
4 1 (2) 

15 
19 

I 1 (3) 19 
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Table 7-3. Priority Pollutants Discharged and Regulated at POTWs Covered by the 
National Pretreatment Program (continued) 

Number of Industrial Percentage of Pretreatment 
Categories* POTWS 

Proposed Federal 
Sludge Standards 
MOCFR 503$ 

With 
Discharging to Categorical 

POTWS3 StalldaldS4 

Number of States 
With Water 

Quality Standards5 
17 

Pollutants1 
I Chlorodibromomethane 

I Hexachlorobutadiene 
Hexachlorocyclopentadiene 
ISOphOlOlE 

I Naphthalene 
Nitrobenzene 
2-Nitrophenol 

I 4-Nitrouhenol 
2,4-Dinitrophenol 
4,dDinitro-0-Cresol 

1 N-Nitrosodimethylamine 
N-Niuosodiphenylamine 
N-Nitrosodi-N-Propylamine 

I Pentachlorophenol 
Phenol 
Bis (ZEthylhexvl) Phthalate 
Butyl Benxyl Phthalate 
Di-N-Butyl Phthalate 

I Di-N-Octal Phthalatc 

-G--K- 20 X 

18 <l Cl 
17 4 0 
8 <l I 1 

18 0 0 
6 0 0 

0 I 0 
0 0 
0 I 0 

I 1 (2) 16 X -+--I+- 2 1 (4) 
2 1 (2) 

15 
4 I 0 

16 I 3 (4) 27 <l 2 
1 0 33 33 5 (4) 

22 2 (5) 23 X Cl I 1.5 
<l I i 20 1 (4) 

17 2 (5) 
12 
22 <l I <I 

0 0 
<l 1 Diethyl Phthalate 

Dimethyl Phthalate 
I Benzo(a)anthracene (1.ZBenxanthracem) 

16 2 (3) 
12 2 (2) 

21 
22 
15 
16 

4 I <l 
I 

0 I 0 G-t++ I Benzo(ajpyrene (3,Mknxopyrene) X 0 I 0 
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Table 7-3. Priority Pollutants Discharged and Regulated at POTWs Covered by the 
National Pretreatment Program (continued) 

Pollutants1 
3,4-Benzofluoranthene 
Benzo(k)fluonMlhanc (11.12- 
Benzofluoranthene) 
chry=m 

Number of Industrial Percentage of Pretreatment 
Categories* POTWS 

With Numb of States Proposed Federal 
Discharging to Categorical With Water Sludge Standards Limits in Local 

Paw!? StiUldUd Quality Standards5 (40 CFR 503)6 NPDES Permits’ Limits8 
It9 1 (3) 15 0 0 

1 1 (3) 15 0 0 

2 1 (3) 15 <l <l 
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Table 73. Priority Pollutants Discharged and Regulated at POTWs Covered by the 
National Pretreatment Program (continued) 



Table 7-3. Priority Pollutants Discharged and Regulated at POTWs Covered by the 
National Pretreatment Program (continued) 

T 

Number of Industrial 
Categories2 

Percentage of Pretreatment 
POTWS 

Proposed Federal 
Sludge Standards 
(40 CFR 503$ 

Number of States 
With Water 

Quality Standards5 
45 

Limits in 
I 

&al 
NPDES Permits7 Limits* Pollutants1 

9.5 84.5 
15.7 97.5 

Chromium (total) 
Comer (total) 

X 

X 39 
42 
43 

Cyanide (total) 
Lead (total) X 

X Mercury (total) 
Nickel (total) 
Selenium (total) 

X 

Silver (total) 
Thallium (total) 
Zinc MaI) 

<l 1 3.5 
15 1 92 X 

I 2,3,7,8-Tetrachlorodibenzo-P-Dioxin 
(TCDD) 

19 0 
I 

0 

1. For polluuntr regulated in different per&~ u different compounds, the totA inch&a only the compounds eppaing most frequently in NPDES permits. 
2. lndmtries UC described in ch8ptr.r 3 (47 c8.tegorics in total). 
3. Souzccs: EPA (1986). TRI, and EPA’s Industrial Technology Division (see chapter 3). 
4. Number of crtegories for which pollutants UC regulated es m of a Total Toxic Organic (TlQ) standard rather then I pollutant-specific standard are in parentheses. 
5. Source: EPA, 199Oc. Includea States with freshwater. marine, humen health, end/or other standuds. 
6. Source: 54 F&ml Register 5746 et seq. 
7. Source-: PCS. Also se8 noM 1. 
8. Source: (see Chapter 5.) Percenteges em based on en examination of locel limits for 200 PUlWs. Percentages do not account for the 10.5 pcrccnt of 

pretreatment JWTW# that are estimetai to have no numeric local limita. 
9. u = unknown. Smell quantities have been detected in those categories for which EPA has established l pollutent-specific standard or l ‘lT0 standard. 
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more types of surface waters or effects) for each priority pollutant. It also identifies those 

pollutants that are proposed for regulation under the draft technical standards for sludge 

use and disposal (see proposed 40 CFR Part 503). As can be seen, less than half of the 

States have standards for most toxic organic pollutants, even pollutants (such as benzene 
and toluene) that are discharged by many industrial facilities and categories. Most States 

do have water quality standards for pesticides (which are contributed more by 

nonindustrial sources, including nonpoint sources, than by industrial sources), 

polychlorinated biphenyls, and metals. 

In addition, Table 7-3 shows that relatively few NPDES permits issued to 

pretreatment POTWs contain chemical-specific limits for toxic pollutants. Most permits 

contain narrative restrictions, such as no toxics in toxic amounts, and some permits 

contain whole effluent toxicity limits. The absence of numeric limits is particularly 

noticeable for toxic organics. According to EPA’s Permit Compliance System (PCS), less 

than 2 percent of pretreatment POTWs are subject to limits for any single toxic organic 

pollutant. Limits on metals are somewhat more common, although less than 16 percent of 
pretreatment POTWs are subject to limits on copper, which is the priority pollutant most 
commonly limited in NPDES permits. Since the regulatory definitions of pass through and 

interference (the environmental basis for the program) are tied to the POTW’s NPDES 

permit limits, the general lack of toxic limits in permits restricts the POTW’s basis for 

developing local limits. 

To address local interference and pass through problems, the POTW must establish 

local limits. Table 7-3 shows the percentage of POTWs (out of a sample of 200 POTWs 

known to have local limits) with numerical local limits for specific priority pollutants. 

Although relatively few POTWs have local limits for toxic organics, most POTWs place 

limits on metals and cyanide (about 80 percent of POTWs have local limits for six metals). 

In large part, this is due to EPA’s locai limits policy issued in 1985 and extensive guidance 
issued in 1987, which promoted local limits, particularly for metals, cyanide, and other 

pollutants of particular concern, based on their widespread occurrence in POTW influent 

and effluent and their potential for causing adverse effects on POTW operations. As noted 

in Table 7-3, many POTWs have developed local limits covering more toxic pollutants than 

they themselves are regulated for in their NPDES permit (e.g., cadmium, lead, and 

chromium). 
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Commercial and domestic sources may also be major contributors of toxic pollutants. 
As industrial users reduce their pollutant loadings, toxic pollutants from commercial and 

domestic sources may become more significant. Beyond any improvements that may be 

made in the coverage of major industries and pollutants currently being addressed, the 

regulation by POTWs of other nondomestic users currently not considered significant 

sources of toxic pollutants may reduce pollutants further. The flexibility of the National 

Pretreatment Program allows POTWs to address local environmental concerns 
themselves. Each POTW has the ability to tailor its pretreatment program to reflect site- 

specific circumstances, but local POTWs are sometimes constrained by a lack of permit 
Iimits on which to base the development of local limits. 

7.2 PR~CRAM~MPLEMENTATION 

This section evaluates the implementation status of the National Pretreatment 
Program at the local level, at the State level in cases where the State implements the 
program, and at the EPA level. Implementation activities include identifying industries 

discharging toxic pollutants, issuing control mechanisms, inspecting and sampling the 

industries, and taking enforcement actions where necessary to obtain compliance. Such 

activities are necessary to achieve reductions in the discharge of toxic pollutants to 

POTWS. 

7.2.1 POTW Pretteabnent Programs 

EPA and the States monitor implementation of local POTW pretreatment programs 

using three tools: annual pretreatment compliance inspections (PCIs), program audits, 

and annual reports. A PC1 evaluates the POTW’s compliance monitoring and enforcement 

program. It usually lasts for 1 day and may include inspections or visits to local industrial 

users. An audit, in contrast, is more detailed than the PC1 and is conducted less 

frequently, usually once every 5 years. An audit, which examines all aspects of the 

POTW’s pretreatment program, may take 1 to 3 days and includes interviews with local 

officials, file reviews, and industrial site visits. POTWs are also required to submit, at a 
minimum, annual reports on program performance that summarize the POTWs’ program 

activities. Some EPA Regions and the States require these reports to be submitted more 

frequently. 

Information collected from these activities is entered into EPA’s Permit Compliance 

System (PCS). As described in Chapter 2, the PCS data base has 65 discrete data 

elements pertaining to pretreatment implementation. Most of the data fields containing 
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these elements are blank since data entry is required for only 15 of these elements (largely 

because of resource constraints). 

Table 7-4 summarizes the PCS information on 12 programmatic measurements. The 

data indicate that most SIUs have been issued control mechanisms and have been 
inspected or sampled. Significant non-compliance (SNC) by SIUs is high compared to the 

level of SNC for direct dischargers; an estimated 17 percent of the SIUs are in SNC with a 

discharge limit, a monitoring or reporting requirement, or a compliance schedule as 

compared to 7 percent for direct dischargers. 3 A document on industrial compliance in the 

Great Lakes region (IX, 1989) reported 17 percent of the industries in SNC in four States: 

Michigan, Ohio, Indiana, and Wisconsin. A General Accounting Office survey (GAO, 

1989) of 428 PGTWs reported that 41 percent of the industrial users were in violation of 
one or more of their discharge limits. 

When confronted by noncompliance, POTWs rely overwhelmingly on issuing notices 

of violation and administrative orders. PCS indicates that 84 percent of all pretreatment 

POTWs have taken such actions. Civil or criminal enforcement actions against 
noncompliant industries appear to be taken much less frequently. Only 5 percent of 

POTWs have pursued these enforcement actions. However, this does not necessarily 

indicate ineffective enforcement; if a PGTW issues a large number of notices of violation 

that effectively obtain compliance, the POTW does not need to initiate civil actions. 
Another indicator of effective enforcement may be a low percentage of repeat violators, but 

this type of information generally is not gathered during audits or PCIs or provided in 
POTW annual reports. 

While the PCS data, which provide a measure of programmatic implementation, indicate a 

high rate of programmatic implementation activity, significant implementation problems 

persist. Based on audit information, EPA has identified a number of program 

implementation deficiencies that may comprise the effectiveness of these activities in 

3. Based on information from 97.2 percent of the IVYIWs with approved local programs. 
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Table 74. Status of POTW Program Implementation 

Program Activities 

Local LimitsQ 

?ermitting 

hnpliance Monitoring 

3nforcement 

Evaluation 

1 86 percent of IWIWs have completed required technical 
evaluation. 

1 82 percent have adopted technically based local limits. 

1 84 percent of SIUs have been issued control mechanisms.1*3 

1 90 percent of SIUs have been inspected or sampled.l+3 

1 Total number of SIUs in SNC ranges from 10-17 percent.* 
- SNC with standards and reporting requirements is 10 

percent. 
- SNC with self-monitoring requirements is 4 percent. 
- SNC with schedule requirements is 3 percent. 

1 44 percent of KYIWs with SIUs in SNC have not published a 
list of these violators in the local newspaper. 

1 5 percent of POTWs have taken civil or criminal enforcement 
actions against noncompliant IUs. 

84 percent of POTWs have issued notices of violation or 
administrative orders. 

15 percent of POTWs have collected penalties from 
noncompliant IUs. 

20 percent of PDIWs with SIUs in SNC have taken no 
enforcement actions. 

1. Based on information from 97.2 pertmt of PoTws with approved programs. 
2. According to Table 5-10. enother data source (PASS) suggests that while the percentage of F0TWs with 

local limits in place is very high (90 percent), the pcxentage with technically based local limits is about 
HP=+= 

3. Based qn a rmiverse of 30,280 SlUs. 
sarrpt: PCS (1990). 
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reducing toxic discharges. Table 7-5 lists these deficiencies, the most common of which 

are as follows: 

. Correct discharge limits were not applied (i.e., not all the pollutant limits were in 
the control mechanisms, the wrong categorical standards were in the control 
mechanisms, or the local limits were not in the control mechanisms). POTWs 
continue to have difficulty determining whether a particular industrial facility is 
subject to categorical standards and whether the most stringent limit for a 
particular pollutant is the categorical standard or the local limit. In addition, they 
often apply production-based standards incorrectly because of errors in identifying 
all regulated processes and production levels. 

l The sampling location either was not identified in the control mechanism or was 
incorrect. 

l Inspections were not adequately documented, and sampling chain-of-custody 
procedures were not employed or not completed. 

l Samples were not analyzed for all regulated pollutants; inspections were not 
sufficiently comprehensive to identify all wastestreams containing possible toxic 
pollutants and to evaluate the adequacy of industrial controls and industrial self- 
monitoring. 

l Sample collection and analytical protocols are improper. 

l Enforcement actions are inadequate. POTWs have been reluctant to take stronger 
enforcement actions because (1) POTWs have traditionally been service-oriented 
toward industries and in some cases are uncomfortable in the role of regulators, 
and (2) some have received unenthusiastic enforcement support by local 
government officials (e.g., city councils, mayors, or district boards) because of 
possible economic impacts (GAO, 1989). 

The Agency has developed guidance for reporting and evaluating POTW 
noncompliance with pretreatment requirements. This guidance establishes criteria 

covering five basic areas of POTW program implementation: (1) control mechanisms, 

(2) inspection and sampling, (3) POTW enforcement, (4) POTW reporting to the approval 
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Table 7-5. Specific Program Deficiencies Identified in Audits 

Program Element 

Zontrol Mechanism 

Type of Deficiency* 

l Sampling hation not identified 

. Applicable discharge limits not specified 

l Standard conditions missing 

l sampktypenotspecified 

l Self-monitoring requirements not present 

. Reporting rquirements not present 

l Effective and& expiration dates no& spehfied 
l Reference to legal auhxityhxdinance lacking 

l Other (iluding no con& mechanisms) 

Applicarion of Categorical Standards l Appqniate TTO limitation not applied 

. Inaccurate, incomplete. or no category/subcategory determinations 

l Sampling location does not contain all regulated flows or is not 
repmentative 

l canbined wa5emeam formula not used or used improperly 

l More stringent limitation (local limits vs. categorical standards) not 
applied 

. All categorical industrial users not identified 

*A ppo@ate long-term avemge not applied 

l Production-based standa& not applied or misapplied 

[nSjRXtiOIlS l Inspections not documawxi adequately 

l All categorieai and other significant industrial users not inspected 

. Categorical and other significant industrial users not inspected annually 

l InspectioIlsnotcompfehensive 

l lnadeqalatec!Aain-of-custody procedures 

. All categorical and other significant industrial users not sampled 

l Improper or inadequate parameters sampled 

l Illadequale sampling frequency 

l Inadequate sample types 

l Improper sampling protocols 

1, Deficiencies are rank ordered by prevalence. 
Sauce: PASS (1990). 
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authority, and (5) other requirements. These criteria provide the framework to determine 
whether the POTW is considered in “reportable non-compliance” (RNC).4 

With regard to these criteria, recent data from PCS show that: 

l Fifteen percent of all 1,442 pretreatment POTWs have failed to issue control 
mechanisms to 90 percent of their SIUs. 

l Twelve percent of pretreatment POTWs have failed to inspect or sample at least 
80 percent of their SIUs. 

l Twenty-nine percent of pretreatment POTWs have determined that at least 15 
percent of their SIUs are in SNC. 

l Twenty percent of PO’IWs with SIUs in SNC have failed to take any enforcement 
action against their non-compliant SIUs. 

l Forty-four percent of POTWs with SIUs in SNC have failed to report those SIUs 
in the largest local newspaper. 

EPA has determined that 44 percent of the Nation’s POTWs with approved 

pretreatment programs meet at least one of the four major RNC criteria. Once a facility is 

determined to be in RNC, it must be reported on EPA’s Quarterly Non-Compliance Report 

(QNCR). If a facility is on the QNCR for two or more quarters, formal enforcement action 

must be initiated against the facility. 

Various guidance and training activities have addressed these deficiencies. EPA and 

States actively assist local officials by providing guidance and holding workshops on 
various aspects of the pretreatment program. EPA’s pretreatment guidance documents 
have increased from 12 in 1985 to 39 in 1990. Table 7-6 lists most, if not all, of these 

4. RNC is defined as failure to take effective action against IUs for instances of pass 
through and/or interference; failure to submit pretreatment reports (annual report or 
publication of significant violators) to the approval authority within 30 days of a 
specified due date; failure to complete a pretreatment implementation compliance 
schedule milestone within 90 days of a specified due date; failure to issue, reissue, or 
ratify control mechanisms for at least 90 percent of the SIUs within 180 days of a 
specified date; failure to conduct a complete inspection or sampling of at least 80 
percent of the SIUs; failure to enforce pretreatment standards and reporting 
requirements; and any other violation of substantial concern to the approval authority. 
See FY 1990 Guidance for Reporting and Evaluahg POTW Noncompliance With 
Pretreatment Requirements. EPA Office of Water Enforcement and Permits, 
September 1989 (EPA, 1989a). 
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Table 7-6. Guidance Materials Applicable to the Pretreatment Program 

General Guidance Manuals for POTWs 
Guidance Manual for POTW Pretreatment Program Development (October 1983) 
Gui&nce Manual for Preparation and Rev& of Removal Credit Applications (July 1985) 
RCRA h$ormation on Hazar&xu Warrcs for POTWs (Septunbu 1985) 
Environmental Regulations and Technolo~Tk National Pretreatment Program (July 1986) 
Pretreatment Cow@ancc Monitoring and E$orcement Guidunce (Scptanba 1986) 
Gui&nce Manual for tk Identijication qf Haxar&vs Wastes Delivered to Publicly Owned Treatment Works 

by Truck, Rail, or Dedicated P&x (June 1987) 
Gui&nce Manual for Preventing Interference at POTWs (Scptcmbu 1987) 
Guidance Manual on tk Development and Imple~tation @Local Discharge Limitations Under tk 

Pretreonncnt Program (Dece&a 1987) 
Non-Consent Decree Categorical Pretreatttznt S:andards (August 1988) 
Guidance Manual for Control of Slug Discharges to POlWs (F%bruary 1989) 
Menwrandum: Local Limits Requirements for POTW Pretreatment Programs (August 5.1989) 

Indt#rial User Permitting Guidance Manual (Sqtcmber 1989) 
Guidance for Developing Control Autkrity Enforcement Response Plans (September 1989) 
Owrview of Selected EPA Regulation and Guidunce wetting POTW Management (September 1989) 
Supplemental Guidance on tk Dmlopment and Implementation of Local Discharge Limitations U&r tk 

National Pretreatment Program (draft) (December 1990) 

Guidance Manuals on Application of Categorical Standards 
Gtdhnce Manual for Electroplating and Metal Finishing Pretreatment Stan&r& (February 1984) 
Gni&nce Manual for Pulp, Paper, and Paperboard cmd Builder’s Paper and Board Mills Pretreatment 

Stan&r& (July 1984) 
Guidance Manual for tk Use qf Production-based Pretreatment Standards and tk Combined Wastestream 

Formula (September 1985) 
Guitbnce Manual for Iron and Steel Monufacttig Pretreatment Stan&r& (September 1985) 
Guidance Manual for Implementing Total Toxic Organic (lT0) Pretreatment Stan&r& (!3eptember 1985) 
Guidance Manual for Lcatkr Tanning and Finishing Pretreatment Stundards (September 1986) 
Gui&nce M&al for Battery Mcuurfcrcturing Pretreatme? Standards (Augnst 1987) 
Categorical Pretreatment Standards Svmmruy (Match 1988) 
Guidance Manual for Aluminum. Copper, and No@errous Metah Forming and Metal Powders Pretreatment 

Standards (December 1989) 

Guidance Manuals for Approval Authorities 
Procedures Manual for Reviewin g a POTW Pretreatment Program Submission (October 1983) 
Gui&nce M-1 for Preparation and Review of Removal Credit Applications (July 1985) 
Pretreatment Compliance Inspection and Audit Manual fat Approval Authorities (July 1986) 
Guidbnce for Implementing RCRA Permit-by-Rule Requirements at POTWs (July 1987) 
Gui&nce for Reporting and Evaluating POTW Noncompliance With Pretreatment Implementation 

Requirements (September 1987 and September 1989) 
NPDES Compliance inspection Manual (May 1988) 
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guidance documents. In addition, EPA has issued eight pretreatment bulletins since 1985. 
The number of workshops held annually by EPA has increased from 3 in 1983 to 46 in 

1990. POTWs responding to the GAO survey ranked EPA guidance as one of the most 

important factors having a positive impact on program implementation and, thus, improving 

PGTW and industrial compliance. 

Furthermore, EPA has recently amended the General Pretreatment Regulations (40 
CFR Part 403) in response to the findings of the Domestic Sewage Study (DSS). These 
regulatory changes were principally aimed at strengthening the program’s control of 

hazardous waste discharged to sewer systems. However, several of these regulatory 

provisions, listed below, will also address some of the pretreatment program deficiencies 

identified previously. 

+ PGTWs with local programs must issue permits or equivalent control mechanisms 
to SIUs. Control mechanisms must contain, at a minimum, such elements as 
discharge limits and monitoring and reporting requirements. These changes should 
improve control over SIU discharges. 

l The prohibition against hauled wastes except at designated sites will improve the 
control of liquid waste haulers, which may be a significant source of unpermitted 
toxic discharges. 

l The requirement to inspect and sample all significant industrial users annually will 
improve PGTW control of the discharges from regulated industrial users. 

l The requirement that local officials commit their enforcement procedures and 
protocols to writing in an enforcement response plan is expected to promote more 
timely and consistent enforcement actions. Once approved by EPA or approved 
States, the enforcement response plan becomes an enforceable part of the 
POTW’s local program. At this time, only two States have provided information in 
PCS on the status of POTW enforcement response plans for a majority of their 
PGTWs. Kentucky indicates that 10 percent of its POTWs have such plans, and 
Illinois reports that 42 percent of its PGTWs have them.5 

7.2.2 States as Control Authorities 

Under 40 CFR 403.10(e), States may assume responsibility for carrying out the 

requirements of the National Pretreatment Program in lieu of requiring POTWs to develop 

local programs. Five States-Alabama, Connecticut, Mississippi, Nebraska, and 

5. States are not required to enter information on enforcement response plans in PCS. 
This information is not available for about 91 percent of the POWs. 
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Vermont-administer the National Pretreatment Program at the State, rather than the 

local, level. EPA recently audited these State-run programs. The Agency believes that 

the effectiveness of these programs is generally comparable to locally administered 

programs. The States used NPDES permitting-type procedures to regulate both 

categorical and noncategorical industries, inspected and sampled industrial users, and 
imposed penalties for violations with nearly the same frequency as locally administered 

PWF== 

The audited State programs were generally less effective than POTWs in some 

respects. States had not developed technically based local limits to cover discharges to 

individual POTWs, although local factors were taken into account in developing some 

individual permits. The States were less likely than POTWs to use formal enforcement 
procedures, such as administrative orders or notices of violation. States failed to publish 

the names of significant violators in local newspapers. &npared to loczdly run programs, 
State-run programs also regulated a lower proportion of noncategorical SIUs compared to 

total SIUS. 

Some States run the program at both levels. For example, Ohio has required 100 

POTWs to run local pretreatment programs. Yet, at smaller POTWs without pretreatment 

programs, the State regulates categorical industrial users directly. States that regulate 
some SIUs directly tend to have the same program deficiencies as the 403.10(e) States 

with regard to developing and applying technically based local limits. The top part of Table 

7-7 provides some limited data on the permitting and inspection activities of States for 

nonpretreatment POTWs and the industrial user compliance status of those industries 

directly regulated by the States. Most states listed here have issued some type of control 

mechanism, but several States have difficulty in inspecting all SIUs. This table reflects 

data contained in PCS and does not reflect the results of the recent audits by EPA. 

7.2.3 EPA as the Control Au&ho@ 

Where a POTW has not been approved to administer a local pretreatment program 

and the State has not been approved to administer the National Pretreatment Program, 

EPA remains the control authority. As was indicated in Chapter 3 (Table 3-l), locally run 

programs regulate far more industrial facilities than EPA. This is particularly true for 

noncategorical industries; for example, in four of the six EPA Regions for which data were 

available, no noncategorical SlUs were regulated by EPA. The difference in coverage of 
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Table 7-7. State and EPA Activities as Control Authdrities for Non- 
Pretreatment POTWs 

States as Control Authority: Control of SlUs Discharging to Non-Pretreatment POTWs 
in States With Approved State Pretreatment Programs 

State SIUS SIUs in SNC 

(No.) (No.) 1 (5%) 

SIUs Inspected 

(No.) ] (8) 

SIUs With Control 
Mech anian7 

(No.) 
CT’ 250 60 24 228 91.2 152 60.8 
RI 14 0 0 14 100 0 0 
VT1 14 x 57.1 9 M-3 14 1iN-l 

ii 

-  .  

3 
-  .  - -  

0 -  0 ._-  

-  .  

8 37.5 6 --1 75 
AL1 310 0 0 299 96.5 310 100 
MS1 117 11 9.4 117 100 117 100 
AR 27 1 3.7 1 3.3 0 0 
TA A/: 7 1Cc) 32 cn AL 1M 

EPA as Control Authority: Control of SIUs Discbarging to Non-Pretreatment POTWs 
in States Without Approved State Pretreatment Programs 

State SIUS 
I 

SIUs in SNC 
I 

SIUs Inspected 

(No.) (No.) (96) (No.) (8) (No.) (%) 
MA 42 0 0 42 100 0 0 
ME 16 0 0 0 0 0 0 
NH 30 1 3.3 1 3.4 0 0 
NY 23 7 30.4 0 0 0 0 
PA 16 7 43.7 11 68.8 12 75 
FL 8 0 0 5 62.5 8 loo 
KS 36 10 27.7 36 100 36 100 
co 21 0 0 0 0 21 100 

1 0 0 0 0 1 100 
ND 10 0 0 0 0 10 100 
SD 25 0 0 0 0 25 100 
WY 1 0 0 0 0 1 100 

1. State-run pretreatment program. 

solute: PCS (1990). 
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noncategorical SIUs is largely due to EPA regional priority on ensuring effective local 

program implementation. 

Again, there are limited data on EPA activities where it is the control authority, but 

as the information in the bottom part of Table 7-7 indicates, EPA, and unapproved States 

under agreement with EPA, have not issued control mechanisms to all SlUs nor have they 

conducted inspections at all SIUs. Also, pretreatment programs at the regional level lack 
established procedures, such as those under the NPDES system for direct dischargers, for 

developing and applying effluent limits. (Categorical industries, by contrast, are required 

by law to identify themselves to regulatory authorities, and their effluent limits are 

provided in national guidelines.) 

Twenty-two States are included in Table 7-7; since all SIUs in Michigan and North 
Carolina are regulated under local programs, 24 States are represented. Because PCS 
data are unavailable for the remaining States and coverage may also be incomplete for the 

States in the table, EPA estimates that the table covers less than half of the SlUs 

nationwide where EPA or the State is the control authority. 

7.2.4 EPA and State Oversight Activities 

EPA and approved States have an important oversight role in the National 

Pretreatment Program. Currently, 27 States have approved pretreatment programs. EPA 

exercises direct oversight in the remaining 30 States and Territories. Under the CWA, 

every State that has been authorized to implement the NPDES program was required to 

obtain, by 1980, authority to administer the National Pretreatment Program as well. Of the 

39 NPDES States, 27 have approved pretreatment programs; the 12 with NPDES 

authority but not pretreatment are: 

l Colorado 

l Delaware 

l Illinois 

l Indiana 

l Kansas 

l Montana 

l Nevada 

l New York 
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l North Dakota 

l Pennsylvania 

l U.S. Virgin Islands 

l Wyoming. 

The most frequent reason for these States not having assumed pretreatment program 

responsibilities is inadequate legal authority and resources to administer all aspects of the 
program. Most of these States do, however, perform some of the required activities. For 

example, some States, such as Indiana and Kansas, conduct oversight activities through a 

memorandum of agreement with EPA. 

Between 1985 and 1990, EPA and the States performed 3,601 PCIs and audits at 

1,328 (92%) of the 1,442 approved POTW pretreatment programs.6 From July 1, 1989, to 

June 30, 1990, 70 percent of the POTWs with approved programs were audited or 

inspected (PCS, 1990). 

The Agency’s oversight role includes an enforcement component. EPA has 
conducted two pretreatment enforcement initiatives targeting POTWs. In 1985, it filed 

civil complaints against 20 POTWs for failure to submit an approvable local pretreatment 

program. In October 1989, EPA initiated a special pretreatment enforcement initiative in 

which 61 POTWs were targeted for administrative penalty orders or judicial enforcement 

for failure to implement their programs. Subsequently, EPA and the States have taken 

similar action against an additional 37 cities; the Agency is making plans to take 
enforcement actions against additional cities. 

In the past 2 years, the number of pretreatment administrative orders issued by EPA 

and the States against noncompliant POTWs and industrial users has grown from 261 in 

fiscal year 1988 to 323 in fiscal year 1989 (EPA, 1990a). During that same time, the 

number of judicial referrals by States and EPA dropped from 617 in FY 1988 to 405 in FY 

1989. The number of administrative penalty orders issued by EPA against POTWs and 

6. Information from two data bases (Pretreatment Audit Summary System [PASS] and 
PCS) was used to determine the number of audits conducted and number of POTWs 
audited. It is likely that additional audits and inspections were performed by States 
and EPA Regions in 1984, 1985, and 1986 than are recorded in either PASS or PCS. 

7-27 



industrial users for pretreatment violations has increased from 1 in 1987 to 42 as of August 

1, 1990. The number of civil judicial penalty cases for pretreatment violations filed by EPA 
since 1987 is 61; approximately half of those cases were against POTWs. Although less 

frequently used than administrative or civil actions, criminal prosecutions have been taken 
against industries and PO’lWs for pretreatment violations 15 times since 1983; 8 of these 

cases were filed in 1989. 

The civil enforcement actions, on average, take approximately 13.5 months to resolve 

when brought against industrial users and 15.5 months when brought against POTWs. 

Although some have been resolved in less than a month, the longest case against an 
industrial user took 43 months and the longest case against a POTW took 51 months. 

According to EPA internal tracking, the average penalty assessed against POTWs for 

pretreatment violations since 1984 was $55,000; the average penalty assessed against 

industries in the same period was slightly higher ($61,000). The Agency has received 
approximately $2.2 million in penalties from POTWs and about $6.2 million from industries. 
The total penalty amounts may be underestimated, however, since many pretreatment 
enforcement actions are often part of larger NPDES enforcement actions. 

7.3 PR~CR~PERFORMANCE 

This section examines the effectiveness of the National Pretreatment Program in 
achieving environmental objectives. As previously described, the program’s environmental 
goals are to prevent pass through and interference (including sludge contamination that 

interferes with sludge disposal options) and to protect worker health and safety. 

Subsection 7.3.1 discusses reductions of toxic pollutant discharges to PO’lW influents, 

effluents, and receiving waters. Subsection 7.3.2 examines changes in pollutant loadings 

to sludge. Subsection 7.3.3 considers worker health and safety, and Subsection 7.3.4 

discusses air. 

Four principal factors limited the Agency’s ability to evaluate the program’s 
environmental performance: 

l “Baseline” data (before pretreatment) are lacking for the late 1970s and early 
198Os, because most POTWs had little or no toxic monitoring data before they 
were required to develop and implement pretreatment programs. 

l Existing toxic pollutant monitoring data collected before and after program 
implementation are stored in manual or electronic form at individual POTWs and 
are not readily accessible or easily converted into a large national data base. 
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l EPA’s national data base for POTW effluent quality is archived after 6 years. 
Information in the system is incomplete for many States, particularly in FYs 1984- 
1986; records before 1984 have been deleted. 

l As pointed out in previous chapters, ambient environmental data (particularly for 
toxic organics) that measure the program’s environmental effectiveness are not 
collected with any consistency. 

The above limitations notwithstanding, it is still possible to develop some insights 

into POTWs’ achievement of the objectives of the National Pretreatment Program. EPA 

took two approaches to arrive at these insights. First, the Agency reviewed 

environmental data available at POTWs as a result of audits and PC%, submissions of 

annual reports and local limits, and the nomination and evaluation process for EPA’s 

pretreatment excellence awards. Unfortunately, none of these activities is designed 

specifically to obtain environmental data that would support rigorous examination of the 

program’s environmental effectiveness. (PCIs and audits, for example, focus on 

programmatic activities and ask only two questions regarding environmental 
effectiveness.) 

As an alternative approach, EPA used studies or reports, performed by individual 

POTWs on an ad hoc basis, that document environmental effectiveness. Because 

environmental results from such sources are not statistically representative of the 1,442 
pretreatment POTWs nationwide, EPA did not extrapolate them to the large population of 

POTWs or pollutants. Thus, EPA presents them here as illustrative-rather than 

representativ-f pretreatment program effectiveness. 

7.3.x Water Quality 

7.3.1.1 Pollutant Concentrations in POTW Influent and Effluent 

Measurement of pollutant loadings is perhaps the most direct way to assess the 

effectiveness of the pretreatment program in reducing pollutant discharges to and from 

POTWs. However, pollutant loadings are also affected by factors other than pretreatment. 
Such factors can mask the influence of pretreatment on pollutant loadings to surface 

waters. Such factors include the following: 

l Increase or decrease in flow-Changes in wastewater flow, with no change in 
pollutant concentration, can result in increased or decreased loadings of pollutants. 
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. . . . . rowth or decbe tn -al ba-Pollutant loadings can change due to an 
increase or decrease in the number of industrial dischargers and in the production 
levels of dischargers. 

. POTJ&Upgrading the treatment processes at the POTW can 
improve effluent quality even if influent loadings remain the same. 

To illustrate some of these factors, the following paragraphs present a few examples 

documented by POTWs. 

Despite an increase in plant flow of 6 mgd and an increase in number of SfUs from 11 

to 47, the Union Sanitary District of California reports that the total quantity of metals 

discharged to San Francisco Bay was reduced from 68.5 kilograms per day to 20.8 kg/day 

from 1975 to 1985, as a result of its pretreatment program. 

The Narragansett Bay Commission operates a 64 mgd secondary treatment plant 

with daily average flow of 54 mgd, 10 percent of which is industrial wastewater. There are 
169 SIUs, of which 123 are categorical industries. The Commission monitors its influent, 

effluent, and sludge for metals and cyanide about six to eight times per month. From these 
data, it has calculated total metal loadings to the POTW. As Figure 7-l indicates, the 

total metals loading decrea& from 954,099 pounds per year in 1981 to 144,513 pounds 

per year in 1989. The Commission attributes this decrease in metal loadings to 

installation of pretreatment equipment by its metal finishers. However, declines in metal 

loadings were evident before the 1983 deadline for compliance with categorical standards 

for metal finishers and before the Commission began implementation of its approved 

pretreatment program in 1984. The Commission revised its local limits in 1987 and saw a 

large decline in the total metals occur the next year (from 313,257 pounds in 1987 to to 

144,513 pounds in 1989). 

The Cedar Rapids POTW has a daily average flow of 34 mgd; 32 percent of the flow 
is industrial. Twelve CIUs and 10 other SlUs are in the POTW’s service area. The 

POTW found that, with one exception, categorical standards for metal fmishing protected 

the plant and receiving stream. However, it determined that a more stringent limit was 

required for cadmium. Prior to pretreatment, the cadmium concentration in sludge was 

between 25 and 30 milligrams per kilogram (mg/kg) and was sufficiently high to restrict 
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land application of the sludge. After implementation of the pretreatment program and the 

stricter local limit, the cadmium concentration was reduced to 10 to 15 mg./kg, which is 

below the State sludge criterion for land application. Copper and nickel reductions were 

also observed after the pretreatment program began. 

. . Wu Sewer u 

The Miami-Dade Water and Sewer Authority (WASA) in Florida found that the 

application of categorical standards alone was not sufficient to safeguard its sludge 

disposal practice adequately. The Miami-Dade WASA operates three wastewater 
treatment plants with a combined daily average flow of 247 mgd, of which 5 percent is 

industrial flow. The POTW has 124 SIUs; 76 of these are CIUs. Sludge quality data in 
1987 indicated that levels of nickel in the Central District plant had doubled from historical 

levels and exceeded the nickel criterion (100 mg/kg) for Grade I for agricultural use. Initial 

investigations found that most of the facilities were in compliance with the electroplating 
and metal finishing standards for nickel. A new local limit of 1.5 milligrams per liter for 
nickel was implemented in March 1988, and WASA initiated an extensive sampling 

program to verify compliance with the local limit for nickel. Routine sampling of CIUs 

showed compliance with the new local limit for nickel, but WASA continued to detect high 

levels of nickel in the collection system. WASA conducted sampling after normal 

operating hours and during weekends; detailed inspections of CIUs were also conducted, 

and automatic samplers were installed in the collection system to identify illegal dumps. 
These efforts determined that 13 of the 26 metal finishers were in violation of the more 

stringent local limit for nickel. When the majority of these violators achieved compliance, 

the nickel levels were reduced significantly so that by February 1989 the sludge quality 

was within Grade I criterion. 

. 
Ene.Pennsvlvania 

The City of Erie, Pennsylvania, operates a 68.6 mgd secondary treatment plant with 

daily average flow of 53.8 mgd; 32 percent of this flow is industrial wastewater. It services 

41 SIUs; 21 of them are categorical industries. Changes in industrial users, extensions to 

the collection system, and improvements in the treatment system make it difficult to use 
plant data alone to determine the impact of pretreatment on effluent quality. However, the 

reduction of regulated pollutants discharged by industrial users that were in operation 

before and after implementation of the city’s pretreatment program reflects the 

effectiveness of pretreatment in reducing pollutant loadings to the POTW. As illustrated 
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in Figure 7-2, one industrial user substantially decreased its metals concentrations 

between 1986 and 1989 after installation of pretreatment equipment. 

Both Springettsbury Township, Pennsylvania, and Lockport, New York, have reduced 

NPDES violations. Springettsbury indicates that, while pretreatment contributed to the 

reductions, major physical improvements to the treatment process and modifications to 

NPDES permit limits probably contributed significantly to the 99percent reduction in 
NPDES violations over the past 10 years (271 violations in 1978, 3 in 1988). On the other 
hand, the pretreatment coordinator of Lockport indicates that pretreatment program 

implementation was one of the major factors in reducing the number of NPDES violations. 

Lockport, which experienced 191 violations in 1986, reduced the violations to 1 in 1988 and 

had none through May 1989. Lockport indicated that an industry in violation of its 

phosphorus limit was, in turn, causing the POTW to violate its NPDES permit limit. Once 
the industry was identified and achieved compliance, the POTW met its NPDES permit 
and the need for phosphorus removal at the POTW was eliminated. 

POTWs have reported reductions in loadings CK concentrations of various metals and 
cyanide in the influent and effluent. Table 7-8 s ummarizes the percent reductions reported 
by 23 POTWs. Data for this table were obtained from two sources: either from one of the 

case studies prepared for EPA’s Supplemental Guidance (EPA, 1991) or from applications 

submitted by POTWs for pretreatment excellence awards. As Table 7-8 shows, POTWs 

from less than 1 mgd to greater than 100 mgd have experienced reductions in pollutant 
concentrations or pounds ranging from 16 to 100 percent. It should be noted however, that 

a rigorous statistical analysis of the data in this table was not possible because raw data 

and other factors that may have affected pollutant reductions were not available. 

. 
Water Oualttv Control Board 

The California Regional Water Quality Control Board in San Francisco reports that 

the toxic heavy metal loadings for arsenic, cadmium, chromium, copper, lead, mercury, 

nickel, silver, and zinc to the San Francisco Bay have been reduced by 80 percent from 

1,439 kilograms per day in 1975 to 287 kilograms per day in 1985 despite a 15 percent 
increase in flows from municipal wastewater treatment plants to the Bay (Wu, et al., 

1989). The Bay receives treated municipal wastewater from 29 POTWs. Historical 
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Figure 7-2. Metals Reductions by an Industry in Erie, PA 
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Table 7-8. Reported Reductions in Concentrations or Loadings of Metals 
and Cyanide in Influent and EMuent 

I 
POTW SourCe*/ RedllctiotlS Reductions 

(actual flow) Years in Influent in Effluent 

Holly, MI 
(0.8 mgd) 

B/85-87 (Est.) 
2il-90% 

Unknown 

East Providence, FU 
(4.2 mgd) 

C/79-89 Cd - 89% 
cr - >75% 
cu - 43% 
Pb-353% 
Ni - ~70% 
a-4396 

Cd-94% 
Cr - 76% 
cu-66% 
Pb-90% 
Ni - >54% 
zn-44% 

B/85-89 m-10096 
Zil-44% 

Unknown LewisviIle. TX 
(6.2 mgd) 

Cranston, Rl 
(12 mgd) 

B/85-89 Unknown @St*) 
Total metals - 52% 

Cd - 85% 
Cr - 61% 
Cu - 38% 
W-74% 
Ni - 46% 
Ag-20% 
zn-17% 

Unknown (Est.) 
Cd-90% 
cr - 71% 

La crosse. WI 
(14 wd) 

B/81-88 

B/12-89 Cr - 75% 
cu - 75% 
B-9846 
Ni - 92% 
Zn-80% 

Muncie Sanitary 
District, IN 
(17.5 mgd) 

Cr-92% 
Cu - 83% 
B-98% 
Ni - 97% 
Zn-79% 

Springfield, OH 
(19.9 mgd) 

B/84-89 Unknown Cd - 50% 
Cr - 79% 
cu - 74% 
Pb - 37% 
Ni - 79% 
Zh-80% 

Union Sanitary District 
(Fremont), CA 
(22.4 mgd) 

A/75-85 Unknown Total metals - 70% 

Harrisburg, PA 
(24 mg4 

A/87-89 Cd-6096 
cu - 33% 
Cr-84% 
Zn-16% 

Cu - 87% 
Pb - 33% 
Zn-23% 
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Table 7-8. Reported Reductions in Concentrations or Loadings of Metals 
and Cyanide in Influent and Effluent (continued) 

SOlK&/ 
YearS 

Reductions 
in Effluent 

Reductions 
in Influent 

Cd - 85% 
Cr-69% 
Cu-47% 
Ni - 70% 
zn-39% 

(acZxow) 
B/81-90 Unknown Winston-Salem, NC 

(30 mad) 

A/82-88 @St-) 
Ni-72% 

(Est.) 
Ni - 67% 

1989 Total h&ah - 83% 
Cd-77% 
Cr - 85% 
cu - 93% 
I%-72% 

FiG 
Ag: 78% 
al-7296 
Cn-80% 

1989 
Unknown 

Ml-89 :r Bay 
(49.77 mgd) 

A/69-89 (Est.) 
Metals - 93% 

(Est.) 
Metals - 92% 

Grand Rapids, MI 
(54.5 mgd) 

Dayton, OH 
(67 mad) 

B/84-90 Cd - 74% 
cr-88% 
cu - 75% 
Pb-35% 
Ni - 78% 
zn-50% 

Unknown 

B/15-88 W.1 
cu - 45% 
Cd-100% 
Cl-u)% 
Hg - 71% 
Ag-100% 
al-2396 

(Est.) 
Cu - 78% 
cr-84% 
Hg - 100% 
B-43% 

Fairfax County 
(Lorton), VA 
(84.3 mgd) 

I 

B/82-89 Cd - 95% 
cu - 71% 
F’b-38% 

Cd - 50% 
Cu - 83% 
Pb-25% 

Fort Worth, TX 
(105 mgd) 

(Est.) 
Cd - 94% 
Cr- 86% 
F5 - 89% 

Unknown Louisville & Jefferson 
Counties, KY 
(106.99 mgd) 
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Table 7-8. Reported Reductions in Concentrations or Loadings of Metals 
and Cyanide in Influent and Eflluent (continued) 

Source+/ Reductions 
Yeats in Influent 

Hampton Roads 
(Virginia Beach), VA 
(135.1 mgd) 

A/79-87 

~ Buffalo, NY 
(159 mgd) 

C/87-88 

(Est.1 
Total Metals - 41% 

zil-41% 
Ag-58% 
Cu-16% 
Cd-67% 

1 County Sanitation 
Districts of Orange 

c/79-89 Cd-70% 
cr-60% 
Cu - 36% 
Pb-60% 
Ni-60% 
al-5596 

Passaic Valley 
(Newark), NY 
(250 mad) 

C/78 - 83 .Hg - 99% 

Northeast Ohio 
Regional 
(Cleveland), OH 
(280 mad) 

B/77-88 Three Treatment Plants 
Cd - 77%. 53%. 6% 
Ni - 67%. 72%. 51% 
Cu - 67%. 40%. 42% 
Pb - 78%. 86%. 70% 

County Sanitation of 
LA County, CA 
(534 mad) 

MS-Early 
1980’S 

AS-60% 
Cd - 67% 
Cr - 78% 
cu-68% 
B-75% 
Ni - 73% 
Zn-68% 
CN-96% 

*Key to ZDonrces: 
A = EPA (1989c). 
B = EPA (199Ob). 
C = EPA (199Od). 

Reductions 
in Effluent 

Total Metals - 68% 

Cd - 50% 

Unknown 

Unknown 

Three Treatment Plants 
Cd - 93%. 77%. 82% 
Ni - 27%. 79%, 77% 
Cu - 88%. 82%. 91% 
Pb - 94%. 90%. 90% 

Unknown 
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monitoring data from 1975,1980, and 1985 were available for 15 of the 29 POTWs, and the 

total loadings from these POTWs for 9 heavy metals are graphically represented in Figure 

7-3. The Board attributes these significant reductions of metal loadings to the Bay to a 

combined effect of the implementation of the pretreatment program and POTWs’ upgrading 

to the secondary treatment level. 

Figure 7-4 illustrates reductions in cumulative influent and effluent loadings for six 

metals-nickel, chromium, lead, cadmium, copper, and zinc-that occurred at one of the 

case studiis, Hampton Roads Sanitation District (HRSD), from 1979 to 1987. HRSD 

states that these reductions are a direct result of its pretreatment program. The 

reductions occurred despite the fact that overall flow to HRSD plants increased during this 
period. The increased loadings in 1984 and 1985 are attributed to the additional new 

service area, additional industrial users, and three new wastewater treatment plants. 
Figure 7-5 shows reductions for two metals-lead and cadmium-and Figure 7-6 shows 
reductions for copper and zinc. As these figures illustrate, influent loadings of copper and 

zinc do not show as dramatic reductions as the other two metals. HRSD attributes this 
high “background” influent concentration to the use of copper or galvanized (zinc-coated) 

plumbing in local residences. In summary, over the past 10 years, HRSD has reduced its 

metal discharges greatly. The District states that such discharges were 360 percent 

greater in 1979 than they were in 1987. 

7.3.1.2. Water Quality Criterion Exceedances 

Indicators of improvements in or nondegradation of existing water quality are 

influenced by factors other than the National Pretreatment Program. For example, 

pollution from agricultural uses or stormwater runoff from urbanized areas can degrade the 

water quality of the receiving stream or prevent improvements to water quality despite 

pollutant reductions from POTWs. Because of these other factors that contribute to water 

pollution, it is difficult to evaluate the extent to which the pretreatment program has 
improved or prevented the degradation of the water quality of the receiving streams. 
Properly designed investigations at individual POTWs can determine the influence of each 

factor and assess the pretreatment program’s influence on pollutant reductions or improved 

water quality. To date, however, this type of investigation for a large number of 

pretreatment POTWs has not been conducted. 
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Figure 7-4. Reductions in Cumulative Influent and Effluent Loadings of Six Metals in 
Hampton Roads Sanitation District’s Wastewater Treatment Plants 
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It is possible to project, based on a POTW’s effluent quality, whether the POTW’s 

effluent alone could cause exceedances of water quality criteria. Using the simple dilution 

model approach described in Chapter 6, EPA compared the instream concentrations 

resulting from POTWs’ effluents to national water quality criteria for pretreatment and 

nonpretreatment POTWs. Results are presented in Table 7-9 for selected metals and 

cyanide. The table shows that water quality criteria exceedances occurred at both 

pretreatment and nonpretreatment POTWs (less than 30 percent of POTWs reporting). 

Given that toxic loadings would be expected to be much higher at pretreatment POTWs, 

this may be a solid indicator of program success. Exceedances in the nonpretreatment 

group may indicate that a local pretreatment program has not been required at some 

POTWs where it is needed to achieve compliance with water quality criteria. 

Alternatively, exceedances by nonpretreatment POTWs could indicate the presence of 
other sources of toxic pollutants than industrial users. 

EPA’s Report to Congress Water Qua&y Improvement Study (EPA, 1989d) studied 

the effectiveness of best available technology efIluent limitations for controlling pollutant 

discharges from industrial sources and the resulting improvements in the quality of the 

streams receiving these discharges. The study looked at 1,546 stream reaches comprising 
8,434 river miles, many of which receive POTW effluent (although the number of POTWs 

discharging to the reaches looked at in the study is unknown). The study compared 
receiving-water monitoring data between 1970 and 1980 to similar data from 1985 to 1988. 

Table 7-10, which is excerpted from the report, summarizes the receiving-water 

concentration trends for seven pollutants. Cadmium and mercury show the greatest 
decreases in concentration (84 and 87 percent of the river miles improved, respectively). 

Zinc showed the least improvement (69 percent improvement) and the greatest extent of 

deterioration (25 percent of the river miles showed concentration increases). The report 

concluded that “overall trends showed roughly 76 percent of the river miles with monitoring 

data available had an overall improvement (or net decrease in pollutant concentrations); 14 

percent had a net increase (deterioration) and 11 percent had no significant change.” The 

study did not address the benefits of other toxic control programs, such as the 

pretreatment program, on water quality improvements. However, EPA believes it is likely 

that the pretreatment program’s control of toxic discharges contributed to this significant 

measure of water quality improvement. 
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Table 7-9. Number and Percent of Reporting POTWs With Instream Concentrations Exceeding National 
Water Quality Criteria 

Puamettr 

Arsenic 

Arsenic 

Number Reporting Percent With Average Percent With Average Number Reporting Percent With M&nun 
Average Pretreatment (P) or Concentrations Greater Concentrations Greater Maximum Concentrations Greater 

Concentrations Nonpretreatment (N) Than Acute criteria Than chronic Criterir Concentrations Than Acute Criteria 

59 P 1.7 1.7 89 3.4 

17 N 8 l 25 co.1 

Chromium (hexavalent) 133 P 4.5 6.8 139 4.3 

Chromium (hexavalent) 38 N 2.6 5.3 50 2.0 

Chromium (trivalent) 71 P 1.4 1.4 79 1.3 

Chromium (trivalent) 28 N <o. 1 <O.l 41 <O.l 

copper 273 P 23.1 28.2 343 27.4 

Copper 101 N 12.9 21.8 184 11.4 

I Cyanide 178 P 11.8 29.8 245 15.5 1 

Cyanide 34 N 11.8 20.6 50 8.0 

246 P 0.8 32.9 324 1.9 

Led 78 N <O.l 35.9 159 <O.l 

M=ury 205 P 3.4 52.7 263 3.4 

M-v 80 N <O.l 57.5 148 2.0 

Nickel 236 P 1.3 1.7 288 2.1 

Nickel 76 N <O.l <O.l 151 co.1 

Silver 113 P 3.5 32.7 141 11.4 

Silver 16 N l * 25 8.0 

zinc 
zinc 

*No exceedames. 

277 P 8.3 8.7 346 10.1 

95 N 1.1 1.1 177 1.7 
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Table 7-10. Summary of Ambient Monitoring Data Analysis: 
Pollutant Trends 

Improved 
Total 

No Change Deteriorated Monitored 

River Miles 3,822.6 
Percent 84 

193.0 
4 

519.5 4,535.l 
11 

Cadmium 

River Miles 2,807.4 31.5 375.6 3214.5 
Percent 87 1 12 

Mercury 

COPPer River Miles 
Percent 

4,349.g 667.3 1.238.2 6,255.4 
70 11 20 

Lead River Miles 4,659.7 
Percent 82 

279.3 
5 

766.1 5,705.l 
13 

229.8 1,172.g 4,993.l 
5 23 

Nickel River Miles 3,590.4 
Percent 72 

River Miles 5,296.2 498.1 1,889.7 7,684.0 
Percent 69 6 25 

ZhC 

Cyanide River Miles 1,228.2 110.7 205.3 1544.2 
Percent 80 7 13 

Source: EPA (1989c). 
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7.3.2 Sewage Sludge 

During wastewater treatment, some pollutants are partitioned from wastewater to 

the sewage sludge. Reducing pollutant concentrations in the influent of a wastewater 

treatment plant can reduce pollutant concentrations in sludge and expand the range of 

potential disposal options. Currently, several disposal options are available to POTWs, 

including landfilling, incineration, and beneficial reuse (i.e., land application). Landfilling is 

the most common sludge disposal practice in the U.S. However, this practice will 

eventually have to be reduced significantly because of the increasingly limited capacities of 

the Nation’s landfills. Incineration is another sludge disposal option; however, capital and 

operating costs are high, and the ash is often disposed of in landfills. EPA encourages 

beneficial reuse of sludge through uses such as fertilizer or soil conditioner. When 

employing reuse options, reducing pollutant concentration becomes particularly important 

to minimize the risk of deleterious effects, such as soil contamination, surface water 

contamination from runoff, ground-water contamination, and food chain effects. 

An attempt to evaluate whether implementation of the pretreatment program has 
achieved nationwide reductions in toxic pollutant levels in sewage sludge was hindered by 

the lack of a comprehensive national data base containing information on sewage sludge 
quality both before and after implementation of the pretreatment program. EPA consulted 

three sampling surveys with data on sewage sludge quality (the QO-POTW Study in 1978 

[EPA, 19821, the Association of Metropolitan Sewerage Agencies survey in 1987 

[AMSA, 19871, and the National Sewage Sludge Survey in 1989 [EPA, 1989b]). 

However, these surveys were one-time sampling efforts and were not designed to 

determine long-term trends in sewage sludge quality. 

For this report, EPA conducted a small analytical exercise to assess the 

pretreatment program’s effect on sludge quality; the Agency evaluated sludge data from 24 

Wisconsin treatment plants to determine whether average metal concentrations in sludge 

at those facilities had dropped since implementation of their pretreatment programs. Data 

for eight metals were examined, measurements dated from periodic monitoring performed 
since 1977, although the number and timing of measurements available for each plant 

varied. To assess differences in pollutant levels before and after pretreatment, data at 

each facility (and for each metal) were split into two groups, corresponding to the official 

date on which a pretreatment program was approved for that POTW. Such a division only 

approximates the actual implementation of pretreatment since, at some facilities, a startup 
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phase was necessary. The changeover points used represent the best information 

available at the time of analysis, however. 

EPA divided the sludge data into two groups (one before the POTW began its 

pretreatment program and one after), computed statistical means on each metal at each 
facility, and ran statistical tests to identify any significant differences between the mean 

concentrations before and after pretreatment. 7 Table 7-11 indicates the results of these 

tests and shows the extent. of significant increases and decreases over time. As the table 

illustrates, 21 of the 24 treatment plants experienced significant reductions in 
concentrations of at least one metal in their sludges after pretreatment program approval; 

10 plants significantly reduced their concentration of at least four pollutants in their 

sludges. Seventeen plants experienced significant reductions in lead and 13 plants in 
chromium. Fourteen of the 24 facilities showed significant decreases in average total 

metal concentrations. 

Numerous other POTWs nationwide have reported pollutant reductions in their 

sewage sludge after implementing pretreatment requirements; Table 7- 12 presents 
information reported by 22 POTWs. These POTWs reported that metal concentrations in 

their sludges were reduced for one or more of the following metals: cadmium, chromium, 

copper, nickel, lead, silver, mercury, and zinc. Reductions ranged from a low of 6 percent to 

a high of 100 percent, which occurred at two POTWs. Four POTWs reported that they 

reduced loadings to sludge of at least two metals by more than 90 percent. 

Figure 7-7 shows pollutant loadings in sludge for 10 metals at one case study, the 

Pocatello POTW, from January 1983 to August 1990. As can be seen from this figure, 

pollutant loadings varied from sample to sample and from year to year. In general, half of 
the metals-nickel, chromium, arsenic, lead, and zinc-showed decreasing trends. For the 

other five metals, data either indicate an increasing trend or are not conclusive in 

establishing a trend. This suggests that Pocatello has not significantly reduced its 

loadings of toxic pollutants to sludge. 

7. The statistical test performed was the t-test. 
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Table Y-11. Ch8nges in Mean Pollutant Concentrations Before and After 
Pretreatment in the Sludge of 24 Wisconsin Treatment Plants (since 1977) 

Pollutant 
Total 

Treatment Plant As Cd Cr Cu Hg Ni Pb Zn Metal! 

Green Bay 3. J i L 

Appleton J. 3. J 

Beloit 1 L -l. .l. 

Brookfield T t -r t t t 

DePere L .L t .L .L 

Eau Claire 4 1 5 1 L & 

Fond du Lac 4 4 L 4. L .L 

Madison 5. 1 7 1 A. 1 

Manitowoc 1 4. J+ 1 3. 3. .L 
Milwaukee 

Jones Island 1 .L 
Milwaukee 

So. Shore .l. J L J- J. L 

Oshkosh 1 -l. 

Racine t t 1 J. 

Sheboygan T 1 .l. 1 T 

Wausau L 

West Bend 4 1 5 4 1 .L 

Neenah Menasha t -r T t T 

Watertown T t 

Kenosha J. .L 3. 1 .L .l. .L 

So. Milwaukee t A. t L L .L 
La. Crosse 
Isle la Plume t .L 

Waukesha .L 1 4 4. 

Janesville 3. -L k .L cl 
Heart of 
the Valley 1 T T .J 1 

I = Statistically signifkant decrease in mean concentration, p<.O5. 
t = Statistically significant increase in mean concentration, ~~05. 
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Table 7-12. Examples of FWWs Demonstrating Reductions in Loadings 
of Metals in Sludge 

(aEI%w) source*/ 
Years 

Reported Reductions in 
Loadings to Sludge 

Holly, MI B/84-89 (Est.) 
(0.8 mgd) zn-24% 

Bowling Green, KY 
(5 mgd) 

Pocatello, ID 
(7 mgd) 

Springettsbury Township, PA 
6 wd) 

St. chark!s, MO 
(8.97 mgd) 

Large, FL 
(10.4 mgd) 

Altoona, PA 
(12 w-0 

Fort CoIIins, CO 
(13.5 mgd) 

B/81-89 (Est.) 
zn-97% 
Cr-72% 
Cd - 91% 
Pb-90% 
Ni - 100% 
cu-88% 

BBS-88 (Est.) 
Cd - 57% 
Cr - 67% 
Cu - 42% 
Pb - 36% 
Ni - 56% 
al-458 

A/81-90 cu - 41% 
zn-59% 
Pb - 69% 
Cr - 65% 
Hg - 23% 
Ni - 23% 

Cr-63% 
cu - 17% 
Pb - 32% 
Ni - 6% 
ZZl-24% 

B/85-88 Cd- 10096 
cu ; 29% 
Pb-50% 
Ni - 94% 

C/85-89 cu -60% 
Zn-67% 
Pb - 23% 
a-9496 
Cd - 89% 

c/84-89- cu - 35% 

*Key to sources: 
A = EPA (1989c). 
B = EPA (199Ob). 
C = EPA (199Od). 
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Table 7-12. Examples of POTWs Demonstrating Reductions in Loadings 
of Metals in Sludge (continued) 

Reported Reductions in 
Loadings to Sludge 

A/83-87 Cd - ~50% 
a-9996 
cu-99% 
Pb-98% 
Ni - 99% 
Zn-94% 

Muncie Sanitary District, IN 
I 

B/73-89 
(17.5 mgd) 

Pb-96% 

Springfield, OH 
(19.9 mgd) 

B/84-89 Cd - 79% 
Cr - 79% 
cu - 53% 
Pb-87% 
Ni - 50% 
&t-77% 

Aurora Sanitation District 
(Oswego), IL 
(22.8 mgd) 

Cd - 96% 
Cr - 92% 
cu - 50% 
h-72% 
Ni - 78% 
Pb-47% 
B-5696 
CN-75% 

Harrisburg, PA 
(24 w4 

Cd - 42% 
Cu - 27% 
Cr - 42% 
Zn-26% 

cedar Rapids, IA 
(34.15 mgd) 

A/82-88 (Est.) 
Cd - 57% 
Cu - 52% 
Ni - 75% 

Unified Sewerage Agency 
(Hillsboro). OR 
(38.3 mgd) 

A/85-89 (Est.) 
Cd-54% 
Pb-38% 
Cr- 1% 
Zn-9% 

Cobb County, GA 
(66.83 mgd) 

B/85-88 Cr-90% 

*Key to sourcesz 
A = EPA (1989c). 
B = EP-A (199Ob). 
C = EPA (199Od). 
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Table 7-12. Examples of POTWs Demonstrating Reductions in. Loadings 
of Metals in Sludge (continued) 

(actZ%w) 

Louisville & Jefferson 
Counties, KY 
(97.9 mgd) 

souIce*/ Reported Reductions in 
Years Loadings to Sludge 

C/Unknown Total Metals - 70% 

Fort Worth, TX 
(105 mgd) 

B/82-89 Cd - 83% 
Cr - 74% 
cu-54% 
Pb-68% 
Ni - 25% 
al-7996 

METRO Seattle, WA 
(15fj wd) 

C/81-89 Cd - 38% 
Cu - 56% 
Pb-46% 

Columbus, OH 
(157.9 mgd) 

A/85-86 Cd-68% 
Pb-34% 
Cr-41% 

A/86-87 Cd - 56% 
Pb-38% 
Cr - 48% 

A/87-88 Cd - 23% 
Pb-21% 
Cr - 18% 

Milwaukee Metro, WI 
(190 mgd) 

C/80-89 Cd - 85% 

Miami-Dade. FL 
(247 mgd) 

A/88-89 llwee Treatment Plants 
Ni - 81%. 41%. 20% 

‘Key to -: 
A = EPA (1989~). 
B = EPA (199Ob). 
C = EPA (199Od). 
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Figure 7-7. Metals Loadings in Sludge at Pocatello POTW 
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Figure 7-7. Metals Loadings in Sludge at Pocatello POTW (continued) 
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7.3.3 Worker Health and Safe0 

The pretreatment program’s role in reducing potential POTW worker health hazards 

associated with toxic industrial discharges cannot be evaluated properly since currently 

available data are inadequate. While no data base addresses worker injuries attributed 

solely to industrial discharges, numerous incidents of POTW worker injuries due to such 

discharges are reported in the literature. As discussed in Chapter 6, these incidents 

typically involve severe effects on one or two individuals by a one-time discharge of highly 

concentrated toxic substances or less severe symptoms of a chronic nature exhibited by a 
larger group of workers. The literature does not provide sufficient data showing that the 

rate of incidents has increased or decreased over the life of the pretreatment program. The 

pretreatment program has been used to implement solutions when problems have 

occurred, however. In addition, the recently promulgated prohibition against discharges of 

pollutants that result in toxic gases, fumes, or vapors that would cause acute worker 
health and safety problems is expected to provide increased protection of worker health 

and safety. EPA is now developing guidance on this issue. 

7.3.4 Air 

Little information exists on the nature and volume of toxic pollutants released to the 
air from POTWs (see Chapter 6). However, data presented in Chapter 3 suggest that 

industrial users are predominantly responsible for the discharge of volatile compounds into 

the sewer system. Recent development, implementation, and enforcement of control on 

industrial discharge of volatile organics is thought to have reduced the quantity of the 

compounds in the sewer system. Despite the lack of empirical assessment of such 

reductions, it is possible to estimate reductions on a theoretical basis, based on 

assumptions of pollutant loadings with and without industrial pretreatment. Such an 
approach was taken in previous studies (e.g., Pretreatment Regulatory Impact Analysis 

and DSS) to forecast reductions in toxic pollutants expected after industrial compliance 

with categorical standards. For example, EPA expects the categorical standards for the 

Organic Chemicals, Plastics, and Synthetic Fibers (OCPSF) industrial category will 

reduce discharges of volatile and ignitable/reactive compounds at OCPSF facilities from 

1,667 million kilograms per year to 3 million kg&r (DSS). The promulgation of the 
standards for the pesticides industries is expected to reduce discharges of volatile and 

ignitable/reactive substances from 1,085 million kg&r to less than 1 million kg/yr. In 

addition, compliance with the categorical standards for total toxic organics in six industrial 

categories and the implementation of solvent management plans in a number of industries 
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are expected to reduce discharges of volatile and ignitable/reactive substances in the 

sewer system even further. 

7.4 FINDINGS 

The following observations summarize principal findings on the effectiveness of the 

existing pretreatment program. 

1. Pretreatment program requirements are currently being implemented by 1,442 
local control authorities at 2,015 wastewater treatment plants and by five States 
at 314 wastewater treatment plants. Another 100 local programs, covering 113 
plants, are currently being developed. These pretreatment programs and their 
POTWs are collectively responsible for over 82 percent of the Nation’s municipal 
wastewater treatment capacity; they receive the vast majority of all industrial 
discharges to POTWs in the United States. 

2. EPA Regions and States have been successful in identifying those POTWs 
where receipt of industrial discharges makes pretreatment a necessity. 
However, 147 POTWs without pretreatment programs are reported to receive 
more than 50 percent of their flow from industrial sources. The universe of 
pretreatment POTWs will continue to undergo expansions and contractions as 
new POTWs enter the program and others are found not to require continued 
implementation of programs. 

3. Enforcement of local limits and categorical standards is the primary means by 
which POTWs ensure that environmental standards and criteria are met. Local 
limits are driven by existing environmental standards and criteria, which, in turn, 
drive NPDES and other pennit limits. The lack of environmental standards or 
permit limits for many toxic pollutants discharged by POTWs may restrict the 
development of local limits for these pollutants. 

4. Many more toxic pollutants, particularly toxic organics, are discharged by 
categorical and other industrial users than are regulated by either national 
categorical standards or local limits. In addition, relatively few NPDES permits 
impose chemical-specific limits on POTWs’ discharges of toxic pollutants. 
Recent changes to the General Pretreatment Regulations may increase the 
number of pollutants of concern that are regulated by POTWs. 

5. Measurements of programmatic implementation by EPA, States, and POTWs 
indicate a program in which great progress has been made. About 70 percent of 
the 1,442 pretreatment POTWs have been audited or inspected within the past 
year. Based on information obtained from audits and inspections, about 84 
percent of the 30,000 SIUs discharging to these POTWs have been issued 
control mechanisms. In addition, substantial POTW efforts have been directed 
towards inspection and sampling activities. However, significant deficiencies in 
program implementation by POTWs are apparent, such as issuing inadequate 
permits, applying categorical standards inappropriately, and failing to take 
effective enforcement actions (as evidenced by the high percentage of SIUs in 
SNC). Specific programmatic implementation issues have surfaced, such as the 
need for POTWs to develop technically based local limits, for EPA to establish 
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national standards for toxic pollutants (particularly organics and nonpriorhy 
pollutants), and to strengthen enforcement of all program requirements, to 
ensure that POTWs are fully implementing their pretreatment programs and that 
industrial users are complying with all pretreatment standards and requirements. 

6. Local implementation allows the program to be tailored to individual 
environmental concerns. In contrast to state-run programs, EPA believes that 
local programs generally regulate more noncategorical industries, have 
established local limits designed specifically to prevent pass through and 
interference, and conduct more frequent monitoring. However, local 
implementation has some disadvantages; standards may not be uniform, and 
simihr IUs may be regulated differently by different POTWs. 

7. A lack of comprehensive environmental data makes it difficult to evaluate the 
program’s effectiveness in achieving the goals of the CWA. However, evidence 
from various data sources suggests that the pretreatment program has reduced 
the discharge of toxic poIlutants to POTWs and the environment. In cases were 
site-specific environmental data exist, EPA found that many POTWs have 
documented significant pollutant reductions in influent, effluent, and sludge. 

8. A general lack of data on organic concentrations in POTW influents and effluents 
makes it very difficult to characterize the effectiveness of pretreatment in 
controlling the discharge of these chemicals from industry and the effect that 
pretreatment has had on reducing the discharge of these chemicals from POTWs. 
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8. EVALUATION OF ALTERNATIVE REGULATORY STRATEGIES 

This chapter evaluates alternative regulatory strategies for pretreatment of toxic 

pollutants as called for by Congress in Sections 519(a)(4)-(6) of the Water Quality Act 

(WQA) of 1987. Specifically, Congress directed the US. Environmental Protection Agency 

(EPA) to study: 

(4) Possible alternative regulatory strategies for protecting the operations of 
publicly owned treatment works (POTWs) from industrial discharges, and 
the extent to which each such strategy identified may be expected to achieve 
the goals of this Act 

(5) For each such alternative regulatory strategy, the extent to which removal of 
toxic pollutants by publicly owned treatment works results in contamination 
of sewage sludge and the extent to which pretreatment requirements may 
prevent such contamination or improve the ability of publicly owned 
treatment works to comply with sewage sludge criteria developed under 
Section 405 of the Federal Water Pollution Control Act 

(6) The adequacy of Federal, State, and local resources to establish, implement, 
and enforce multiple pretreatment limits for toxic pollutants for each such 
alternative strategy. 

Restated, this statutory mandate requires EPA consideration of alternative strategies 

to protect POTWs from industrial discharges. It sets up as key evaluation measures the 
extent to which each alternative: (a) achieves the goals of the Clean Water Act (CWA) (see 

Table 8-1) and (b) results in or prevents contamination of sewage sludge. Lastly, it requires 

an assessment of the adequacy of governmental resources at all levels to develop, 
implement, and enforce pretreatment requirements under each alternative. 

The scope of this evaluation of regulatory alternatives for pretreatment was also 

influenced by the legislative history of Section 519, as well as previous policy studies of the 

National Pretreatment Program. As discussed in Chapter 1, Congress did not seek a 

fundamental reexamination of the need for pretreatment in specifying EPA’s obligations under 

Section 519. Instead, Congress directed EPA to consider program improvements that might 

better achieve the goals of the CWA. 

Alternatives that narrowed the coverage of the National Pretreatment Program (e.g., 

regulating fewer industries, granting large city waivers, reducing the role of local programs to 

guidance only) were not considered in light of previous EPA evaluation and congressional 
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Table 8-1. Goals of the Clean Water Act 

A. Explicit Gods 

To restore and maintain the chemical, physical, and biological integrity of the Nation’s waters 

through the policies enumerated below: 

The discharge of pollutants into the navigable waters is to be eliminated by 1985. 
Wherever attainable, water quality is to be provided for the protection and 
propagation of fish, shellfish, and wildlife and for recreation in and on the water by 
1983. 
The discharge of toxic pollutants in toxic amounts is to be prohibited. 

B. Implicit Policies/Goals 

Where attainable, waters of the United States should be fishable and swimmable. 
This ensures clean water and a healthy environment. 

Water is a valuable resource, and no person has the right to use it as a system to 
convey or dispose of pollutants. Persons who wish to do so must obtain a permit. 

The regulatory program contains water quality-based provisions that are intended to 
be technology forcing. It sets protective standards that must be met by dischargers 
regardless of available technology. 

Ensuring the health of the Nation’s waters is a responsibility shared by all levels of 
government. Although the allocation and specific use of water remains of State and 
local concern, the Federal Government has asserted its paramount interest in 
ensuring the integrity and stability of this natural resource. 

CWA programs should involve the public in all decisions regarding the issuance of 
permits, the enforcement of laws, and the transfer of functions from EPA to State and 
local agencies (or changes thereto). 
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review of policy alternatives in the pretreatment Regulatory Impact Assessment, the Three- 

City Study, and the Domestic Sewage Study (DSS). 

Therefore, policy alternatives pertaining to the status of the Resource Conservation and 
Recovery Act’s (RCRA’s) domestic sewage exclusion (DSE) were not evaluated. 

Reconsideration of the DSE was not undertaken in light of the fact that EPA prepared an 

entire report on the topic (the DSS) for congressional review recommending retention of the 

exclusion. Moreover, EPA has undertaken several regulatory studies (e.g., 304[m] industrial 

evaluations) and recently promulgated the so-called DSS regulation to improve control of 

hazardous constituents at POTWs. 

Thus, EPA’s evaluation focuses on measures to strengthen, refine, or improve toxics 
control in the National Pretreatment Program as the common denominator for all alternatives 

considered. This chapter first explains the methods EPA used to perform this evaluation, 

covering how alternatives were designed, screened, and selected for further analysis based 

on Section 519 study findings (Section 8.1). Section 8.2 then details the regulatory 

alternatives and supporting options, and Section 8.3 presents qualitative and quantitative 

assessments of the alternatives. Given the number of regulatory alternatives and options 

considered in this chapter, both Sections 8.2 and 8.3 are organized according to the five 

alternatives selected for evaluation. 

8.1 ALTERNATIVEDEVELOPMENTANDSELECTION 

EPA’s approach to selecting regulatory alternatives for the pretreatment program 

involved the following steps: (1) identification of potential alternatives for evaluation, 

(2) screening and selection of alternatives based on study findings, and (3) selection of 

evaluation methods and data sources. Major aspects of each of these steps are described 

briefly in this section. 

8.1.1 Identification of Potential Altematives 

As an initial step in this Report to Congress, EPA convened two focus groups 

comprising experts knowledgeable about pretreatment to generate a tentative list of 

suggestions for improvements to the pretreatment program. EPA intended these focus 
groups to define a wide range of conceivable alternatives early enough in the study to ensure 

that data collect& was broad enough to encompass all possible choices. The members of 

each group were asked to identify key changes that would most improve the National 

Pretreatment Program. 
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Table 8-2 lists in random order the results from the focus groups (by overall subject 

area). These cover areas ranging from new types of industrial controls to options 

emphasizing environmental objectives, alternatives requiring POTW program improvements, 

technical assistance, and program implementation changes. A number of the suggestions 

clearly fall within existing regulatory authority (e.g., more aggressive enforcement and more 

resources); these are identified in Table 8-2 by hollow squares. Others denoted by 

blackened squares would constitute significant new initiatives for the pretreatment program 

that would necessitate major regulatory and/or statutory changes (e.g., mandatory pollution 

prevention for industrial users, corrective action authority in the CWA, and Federal 

assumption of pretreatment control authority). 

The statutory/reguIatory alternatives identified in Table 8-2 were carried forward to the 
next phasb-screening and selection of alternatives. (The presentation of alternatives in this 

document should not be construed as indicating the Administration’s policy preferences. It is 
purely an evaluation of possible courses of action.) 

8.1.2 Scmening and Selection of Altemdives in Light of Repott Findings 

Initial recommendations for alternatives to the pretreatment program were first 
screened against the statutory objectives of Section 519. In addition, alternatives that had 

previously been considered and rejected in other major studies and Reports to Congress were 

dismissed Then, for each major subject analyzed in this report, EPA considered the central 

findings and their implications for the National Pretreatment Program. Table 8-3 aligns report 

findings with their corresponding regulatory alternatives. In summary, several shortcomings 

of the current program hinder full attainment of CWA objectives for control of the indirect 

discharge of toxic pollutants. Areas warranting further analysis and possible regulatory 

attention include the following: 

l Industrial sources and/or pollutants not yet regulated by categorical standards, 
commercial establishments, and domestic households may be significant sources of 
uncontrolled toxics, . particularly as industrial sources covered by categorical 
standards achieve reductions in their discharges. 

l One of the program’s fundamental strengths, implementation at the local level, 
provides the flexibility necessary to respond to site-specific conditions. Yet this 
decentralized approach can result in inconsistent implementation nationwide and 
potentially in inconsistent environmental results. In particular, variation in the 
technical merit of local limits may hinder achievement of consistent environmental 
benefits nationwidi. 



Table 8-2. Ihitial Suggestions for Improving Pretreatment Program- 
Regulatory/Statutory(m) and Nonregulatory (a) Alternatives 

Industrial User Controls o Establish POTW best management practices 
n Establish variance system for pollution (BMFs), operation, treatment enhancement 

prevention n Establish influent antibacksliding policy for 
n Promulgate categorical standards for additional influent quality 

industries and pollutants n Require civil and criminal penalty authority 
o Develop additional controls for centralized 

waste treaters (CWTs) Program Implementation 

n Regulate contributors to CWTs o Improve oversight of existing State and local 
N RepealDSE programs 
n Make semiannual inspections mandatory o Improve uniformity of program administration 
n Repeal removal credits and regulation interpretation across all levels 
n Require zero discharge of all toxics/persistent (EPA, States, locals) 

toxics o Identify top 10 POTW permits needing 
modifications 

Environmental Objectives/Controls n Remove POTWs as control authority (Federal/ 
= Impose minimum requirements on pollutant-by- State control authorities) 

pollutant basis applicable to all industrial users n Make EPA the control authority; POTWs 
(IUs) (e.g., single concentration-based limit; perform sampling, analysis, inspection, etc. 
eliminate Combined Wastestream Formula, and o Pursue aggressive Federal/State enforcement 
mass- and production-based limits) against POTWs 

n Include more standards/limits in POTW permits o Pursue aggressive Federal/State enforcement 
(e.g., sludge, toxicity, water quality limits) against IUs 

n Pursue integrated multimedia permitting n Implement at State level 
o Improve State water quality standards o Improve followup of POlW inspections/audits 
n Acquire corrective action authority for 0 Withdraw poor State programs 

environmental contamination 
n Institute toxic surcharges/environmkal benefit 

o Seek more State program approvals 
o Identify all facilities subject to new categorical 

fund standards 
n Expand basis for local limits (e.g., beyond D Expand State involvement 

existing pass through/interference definitions to n Require regulation (permits) of industries by 
a direct basis on environmental criteria) EPA in absence of effective State or local 

n Standardize information requirements for local regulation 
limits approval n Require IUs to fund program/user.fees 

n Expand list of Section 307(a) toxics o Allow partial POTW programs 
n Promulgate numerical sludge quality criteria for m Shift technical responsibilities from POTWs to 

a11 use and disposal options (including co- industries and approval authorities (e.g., local 
disposal) limit development) 

n Conuol.domestic sources of toxics o Make State/EPA enforcement authority 

POTW Controls 
equivalent 

o Improve operator training and/or certification 
n Make pretreatment regulations applicable to 

requirements for FOTWs 
POTWs self-implementing (i.e., no need to first 

CI Institute laboratory certification/audit program 
modify permit) 

8 Require administrative penalty authority Technical Assistance 
n Require mandatory. monthly influent/effluent/ o Obtain more money for all levels 

sludge sampling o Provide more direct technical assistance to 
o Expand inspection authority POTWs (e.g., local limit development) 
n Evaluate nondischarging POTWs for o Demonstrate innovative technology for 

development of local programs pretreatment and waste minimization 
o Increase public education 

a = Alternative within existing regulatory authority. 
B = Regulatory/statutory alternative. 
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Table 8-3. Report to Corygxss Findings and Alternatives 

Study Issue 
(chapter) Report to Congress Findings Associated Alternatives 

Toxic l Categorical pretreatment standards have l Expand technology-based 
Discharges to not heen developed for several potentially controls to other industries 
POTWS- significant industrial categories. l Require more industrial 
Chapter 3 l Data on industrial discharges are monitoring 

incomplete at local, State, and national l Develop national pollutant 
level for some pollutants and industries. standards for all IUs 

l Industries discharge many toxic pollutants, l Incorporate pollution 
some of which are not sufficiently prevention into industrial 
controlled. pretreatment controls 

l Proven pollution prevention technologies l Best professional 
are available for some industries. judgment (BPJ) limits for 

l Domestic sources may be significant in IUs not covered by 
limited situations. categorical standards 

Secondary 
Treatment 
Removal of 
Toxics- 
Chapter 4 

l Biodegradation is the only true removal. l Limit removal credits to 
l POTW removal is highly variable. pollutants that biodegrade 
l POTW removal typically is too variable to l Issue zero discharge 

supplant pretreatment. standards to IUs for 
l Certain pollutants end up in sludge, air, or nonbiodegradable 

receiving waters, or they biodegrade. pollutants 
l Extensive monitoring is necessary to l Require more monitoring to 

quantify POTW ‘removals. establish POTW-specific 
removals 

POTW 
Capability 
To Control 
Toxics- 
Chapter 5 

l Most removal credits have been granted l Allow removal credits only 
for nonbiodegradable pollutants. for biodegradable pollu- 

l Comprehensive environmental criteria are tants 
lacking to develop environmentally l Allow removal credits only 
protective local limits and assess the for pollutants limited in 
impacts of removal credits. NPDES permits 

l FVlWs have developed some local limits l Require local limits to 
to control toxics in the absence of sludge meet environmental 
standards and National Pollutant criteria 
Discharge Elimination System (NPDES) l Base NPDES permits on 
limits. environmental criteria 

l Basis for POTW local limits is variable- * Tighten procedural basis/ 
33 percent of local limits have known establish consistent 
technical basis. technical basis for 

developing local limits 
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Table 8-3. Report to Congress Findings and Alternatives (continued) 

Study Issue 
(chapter) Report to Congress Findings Associated Alternatives 

Environmental l Key pathways are: l Expand priority pollutant 
Impacts- - Effluent: surface water, sediments list 
Chapter 6 - Sludge: ground water, soils, direct l Develop criteria and 

contact, air standards for all receiving 
- Incinerator: air, ash media 
- Volatilization: air l Establish mandatory 
- Plant integrity: corrosion, explosion, NPDES permit limits for 

worker health and safety. releases to all media 
l Standards for discharges/releases are l Require corrective action 

scattered; implementation is inconsistent for environmental contami- 
and incomplete. nation 

l Significant amounts/concentrations of l Increase ambient environ- 
persistent and other toxics are discharged mental monitoring and 
by POTWs, with known potential for reporting 
adverse impacts. 

l Data useful in assessment of impacts were 
collected for many purposes and are not 
entirely adequate for assessment. Data on 
sludge, air, human health, collection 
systems are much less extensive than for 
surface water. 

l Monitoring data to measure impacts are 
lacking. 

l Criteria for assessing impacts are available 
for only a limited number of pollutants 

Program Effec- l Regulation of categorical industrial users l Expand Federal authority 
tiveness- and significant industrial users at nonpre- to regulate IUs directly 
Chapter 7 treatment POTWs is incomplete and l Emphasize inclusion of 

inconsistent. environmental criteria for 
l POTWs can be effective regulators but face toxics: 

political and resource obstacles. - In NPDES and sludge 
l It is difficult to assess environmental effec- permits 

tiveness at the national level, but - As basis for local limits 
pretreatment POTWs have reduced toxic l Require more IU, POTW, 
pollutant loadings and adverse and environmental 
environmental impacts. monitoring 

l Incomplete environmental criteria hamper 
environmental evaluation and limit 
development of requirements; existing 
criteria are not incorporated adequately. 
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l The pretreatment program’s dependence on environmental criteria to control 
discharges to surface water, air, and sludge creates an integrated, multimedia 
approach to the control of toxic discharges. Regulatory programs concerned with 
surface water, sludge, and air quality, as well as worker health and safety, ultimately 
play an important role in the success of the pretreatment program; many criteria and 
standards under such programs drive the numeric limits in NPDES permits and 
ultimately are incorporated into local limits. 

l Lack of national data makes it difficult to evaluate the impacts of toxic pollutants on 
the environment and the program’s effectiveness in controlling these impacts. While 
there is no “ideal” data base that provides accurate, comprehensive information, the 
expansion of information at the POTW, State, and Federal level on three basic 
subjects-IL7 discharges, POTW operations, and environmental effects-is key to 
enhanced program development, implementation, and enforcement. 

In light of these central findings and given the number of alternatives and refinements 

provided in Table 8-3, the alternatives were reorganized into four procedural aspects of the 
pretreatment .program that may warrant improvement- national indirect discharger controls, 
POTW-specific source controls (including removal credits and local limits), environmental 

controls, and monitoring. Additionally, an alternative shifting governmental administrative 

responsibilities for toxics control actions to States and the Federal Government was carried 
forward to address potential issues about local program adequacy and capability. This 
organizational scheme is broad enough to capture the diverse alternatives to be considered, 

but simple enough to support differentiation and evaluation. 

Table 8-4 presents the revised alternatives (and associated options for’each) selected 

for final evaluation in this Report to Congress. As can he seen, EPA carried forward five 
types of regulatory improvements for evaluation: strategies to further reduce industrial toxics 

loadings at both the national and local levels (alternatives 1 and 2, respectively); 

mechanisms to emphasize environmental protection at pretreatment POTWs (alternative 3); 

approaches to gather more information on toxics discharges and POTW performance 

(alternative 4); and changes in responsibilities for administering the program (alternative 5). 

Within each of these major alternatives are a number of optional approaches for attaining the 

broader goals of the alternatives. (To distinguish between the major alternatives and 

supporting options, the terms alternative and option are always used distinctly.) Options 

within an alternative may vary in terms of the regulatory technique, the target, or the outcome 

sought. For example, as shown in Table 8-4, options within alternative 1 reflect different 

approaches to reduce industrial loadings at the national level by varying the basis for 

coverage (e.g., technology-based, pollutant-based, zero discharge) and scope of coverage 
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Table 8-4. Overview of Regulatory Alternatives and Options 

1. Enhance national pretreatment standards 

1.1 

1.2 

1.3 

1.4 

1.5 

Develop categorical standards for 304(m) industries and revise existing standards, 
including regulation of additional pollutants 

Integrate pollution prevention technologies into all categorical pretreatment 
standards where practicable 

Promulgate national nondomestic pretreatment standards on a pollutant-by- 
pollutant basis to cover all nondomestic dischargers (including commercial 
facilities) 

Issue zero discharge standards for industries discharging persistent non- 
biodegradable toxic pollutants 

Prohibit the discharge of certain products/substances from households to sewers 
(household hazardous waste control) 

2. Improve/restrict site-specific toxic discharge standards 

2.1 Limit removal credits to pollutants that are biodegraded in municipal systems 

2.2 Stiffen removal demonstrations required to qualify for removal credits 

2.3 Establish mandatory local limits development requirements (e.g., pollutants, use of 
actual data, review procedures) 

2.4 Mandate that local limits be developed to meet all applicable environmental criteria 

3. Enhance environmental controls on POTWs 

3.1 Promulgate environmental criteria for all POTW receiving media (receiving water, 
air, sludge, sediment) 

3.2 Require inclusion of toxic limits in permits for all pretreatment POTWs, covering all 
wastestreams (air, water, sludge) 

3.3 Require corrective action at POTWs where environmental monitoring reveals 
releases and/or contamination 
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Table 8-4. Overview of Regulatory Alternatives and Options (continued) 

4. Expand pretreatment monitoring requirements 

4.1 Expand significant industrial user monitoring requirements 

l Increase effluent monitoring for all toxic/hazardous pollutants 
l Conduct toxicity testing or inhibition testing on industrial discharges 
l Require prohibited discharge monitoring 

~ 4.2 Expand POTW wastestream monitoring requirements 

l Increase frequency and pollutants covered in influent, effluent, sludge 
sampling/analysis 

l Increase toxicity testing 

I 4.3 Require POTWs to monitor ambient receiving environments 

l Monitor ambient water quality sampling upstream and downstream from all 
POTW outfalls 

l Monitor air monitoring onsite and downwind 
l Monitor sediment upstream and downstream 
l Monitor ground water where pipe exfiltration, injection, or leaching from unlined 

lagoons or sludge ponds may occur 

5. Shift administrative burdens/responsibilities in National Pretreatment Program 

5.1 Shift more responsibilities, such as category determinations and enforcement 
responsibility, from control authorities (POTWs) to approval authorities (States 
and EPA Regions) responsibility 

~ 
5.2 Centralize program-expand Federal/State authority to regulate industrial users 
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(e.g., categorical industrial users [CIUs], all significant industrial users [SIUs]) of the 

proposed standard. Section 8.2 describes in greater detail the alternatives and associated 

options. 

8.1.3 Methods and Data Sources for Alternatives Evaluation 

In evaluating alternatives for the National Pretreatment Program, EPA assessed each 

both qualitatively and quantitatively. As a starting point, each alternative (and each option 

within each alternative) is defined in Section 8.2. The potential benefits of each alternative 

are compared with the goals of the CWA and its impact on sludge quality, as called for in 

Section 519. Then, a more quantitative evaluation is performed for each option addressing, to 

the degree possible, the number of affected parties, compliance costs, government 
administrative costs, and expected results. Finally, the adequacy of Federal, State, and local 

resources required to establish, implement, and enforce each alternative is presented. 

The data used for this assessment are drawn from report findings, Agency resource 

estimates, and BPJ where estimates were otherwise unavailable. An underlying caveat to 

this alternatives evaluation is that it is speculative, relying on judgment to predict the future 

effects and outcome of alternatives. Given this degree of uncertainty, quantitative estimates 
are intended to indicate the direction and relative magnitude of a change or impact, but are not 

offered as precise values. 

8.2 DETAILEDCHARACTERIZATIONSOFREGULATORYALTERNATIVES 

This section presents a more detailed description of the regulatory alternatives 
proposed as potential improvements to the existing National Pretreatment Program. Each 
alternative addresses a major functional component of the existing program. The alternatives 

can be considered .discrete or complementary strategies for program improvement that are, for 

the most part, not mutually exclusive. Moreover, options within each alternative may be 

selected independently or in conjunction with others. Key linkages among alternatives are 

also highlighted in the following descriptions. 

8.2.1 Alternative 1: Enhance National Pretreatment Standards 

Options within this regulatory alternative would reduce toxic loadings to PO’IWs as a 

result of EPA-promulgated national pretreatment standards. Implicit in this alternative is the 

premise that toxic discharges from industries at many POTWs remain too high despite the 

prohibited discharge standards, categorical standards for existing and new sources, and local 
limits currently in place. This alternative further presumes that EPA is best equipped to 
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address some subset of these unregulated or underregulated sources of toxics because of the 
Agency’s experience, resources, and political will. This option would aIso be supported by 

perception of the need for national consistency and equity. 

As may be observed in Table 8-4, the options within this alternative vary with respect 

to the specific source to be controlled-additiona new categorical industries (option l.l), 

selected existing categorical industries (options 1.2 and 1.4), all significant industries and 

commercial facilities (option 1.3). and domestic sources (option 1.5). Many of the source 
control options also vary with respect to the basis for the new standards. Thus, options 1.1 
and 1.2 call for EPA promulgation of technology-based standards, with option 1.1 relying on a 

traditional approach and option 1.2 mandating consideration of pollution prevention 
approaches as the basis for numerical standards in establishing .industrial water pollution 

controls. Option 1.3, calling for national pretreatment standards on a pollutant-by-pollutant 

basis, might be implemented using treatment plant inhibition levels or operational parameters 

as the basis for limits. Lastly, options 1.4 and 1.5 rely on absolute bans as the basis for 
standard setting, requiring EPA action to determine the unacceptable pollutant parameters. 

These options are not mutually exclusive; rather, they could be combined to achieve the 
magnitude of incremental pollutant reductions desired in the most efficient manner. Option 
1.1 targets the additional industries being investigated as a result of the DSS and the 304(m) 

process. As discussed in Chapter 3, these industries include machinery manufacturing, 

pharmaceuticals manufacturing, hazardous waste treatment, and industrial laundries. Option 

1.2 would reduce loadings by identifying industries where pollution prevention technologies or 
processes would reduce or eliminate pollutant discharges. This would build upon current 

Agency practice of incorporating pollution prevention practices into BAT. Industries would be 
targeted according to the feasibility of, and opportunities for, pollution prevention, in addition 

to the mass of pollutants that would be reduced. This would tie into other major EPA 

environmental initiatives. 

Option 1.3, with its emphasis on pollutant-specific rather than industry-specific 
pretreatment standards, would seek to simplify national standards to assist POTW 
implementation and enforcement and to overcome common complaints over complexities 

associated with the current pretreatment program (e.g., industrial category determinations, 

production-based standards, and the combined wastestream formula). Under this option, 

categorical standards for specific pollutants would gradually be supplemented by uniform 

pollutant-specific standards. This option would cast the widest net with respect to source 
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control obligations, but would necessarily not account for economic or technological 

achievability by industrial source categories. 

Option 1.4 is distinct in its realization of one of the fundamental goals of the CWA: 

elimination of the discharge of toxic pollutants. The specific rationale for controls under this 

option is that toxic pollutants that are not degraded by wastewater treatment plant processes 
but merely transferred to another medium (e.g., air, sludge, sediment, or soils) and that 

persist in the environment for prolonged periods should not be discharged to the Nation’s 

waters if they pose a significant environmental risk (see discussion in Chapters 4 and 6). 

Such a proscription is consistent with the WQA’s objectives and is the basis for cross-media 
pollution control initiatives under the Great Lakes Water Quality Agreement. 

Finally, option 1.5 would adopt at a national level what some municipalities have 

undertaken locally: namely, system-wide controls on household hazardous or toxic wastes. 

Such programs may include public education on desirable waste disposal practices, disposal 

programs for domestic hazardous wastes, bans on the use or dumping of certain 

commercial/household products (e.g., liquid drain cleaners), promotion of less toxic consumer 

products, and enhancement of corrosion control programs for municipal drinking water 
systems. As Chapter 3 indicates, control of domestic sources of toxics has been shown to be 

effective in some pretreatment cities where a major share of toxic loadings comes from 

residential wastewaters. Domestic. controls would be appropriate at the national level were 

it to be shown that industrial categorical standards and local limits were broadly insufficient 

to enable POTWs to comply with municipal sludge criteria or more pervasive toxics limits in 
their NPDES permits. 

8.2.2 Alternative 2: ImprovelResbict Site-Specific Toxic Discharge Standids 

The underlying premise of alternative 2, like that for alternative 1, iS that further 

reductions in loadings are necessary to protect POTWs and the ‘environment. However, 

contrary to the preceding alternative, options within this alternative tighten control of toxic 

discharges at the local, rather than national, level, relying on local expertise and proximity to 
develop controls. Within this alternative are two distinct types of options: options 2.1 and 

2.2 limit the availability of removal credits; options 2.3 and 2.4 strengthen local limits. 

Option 2.1 would restrict removal credits availability to pollutants shown to be 
biodegraded in POTW wastewater treatment plants. Many pollutants are volatilized, 

partitioned to sludge, or passed through to receiving waters without destruction or 
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degradation. Option 2.1 would preclude POTW relaxation of national categorical standards 

for any pollutant that was not actually degraded within the POTW treatment plant, 

independent of environmental effect of the release or discharge. This option is a companion to 

option 1.4, which calls for the elimination of the industrial discharge of persistent toxics. 

Option 2.2 would require more rigorous demonstration of removals for POTWs to qualify 
for removal credits. The most recent removal credits regulations required a minimum of 12 

individual samples per year and allowed the use of historical data to demonstrate POTW 

removals. Option 2.2 would require an intensification of removal monitoring to support 

removal credits applications. For evaluation purposes, it is assumed that POTWs would be 

required to monitor continuously over some predetermined period (e.g., daily measurements 

over 4 separate months representing four separate seasons) to determine consistent removal 

and that historical data could not be used. 

It should be noted that the scope of both removal credits options may be relatively 
narrow, given the small number of POTWs that have applied for and qualified for removal 

credits to date. These options may have little effect in reducing current toxic loadings, but 

they would prevent prospective increases that might result with the return of removal credits 

after EPA promulgation of the sludge criteria. 

Options 2.3 and 2.4 would reduce toxic discharges by POTWs by improving local limits. 
They recognize that some municipalities have been successful in addressing local problems 

but seek to make local toxic discharge limitations more consistent and widespread across all 

pretreatment POTWs. In particular, these options would strengthen the role of 

environmental objectives in the development of local limits by POTWs. To this end, they 

depend on aggressive promulgation of Federal environmental criteria, standards, and permit 

limits, as called for in alternative 3. Also implicit in these alternatives is that the cooperative 
intergovernmental approach to promulgation of categorical standards and local limits remains 

desirable. Equitable national controls with local polishing is seen as a potential regulatory 

strategy that would be enhanced by enumeration of more concrete regulatory guidelines and 

objectives. 

Option 2.3 would codify the essential components of EPA’s Guidance Manual on the 

Development and Implementation of Local Discharge Limitations Under the Pretreatment 

Program (EPA, 1987) and provide precise regulatory guidelines on such components as 
(1) POTW requirements to consider certain pollutants for local limits and specifying methods 
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to be used for identifying others; (2) the specific technical bases required for limits 
development; and (3) data requirements to support local limits (i.e., POTW-specific versus 

national or other default removals data). Presumably, this option would have minimal effect 

on those pretreatment POTWs that have been found by program audits to have technically 

based local limits (about 34 percent of pretreatment programs, nationally, have some 

technically based local limits), but would provide clearer direction and technical support to 

municipalities that should have already developed technically based local limits, but failed to 

do so. 

Option 2.4 broadens the legal basis for local limits. The current pretreatment 
regulations link local limits principally to pass through and interference, which in turn are 

based on violations of NPDES permit conditions. This option would tie local limits to all 
environmental criteria (e.g., water quality, sludge, and air quality criteria, standards, NPDES 
permit limits, and worker health and safety criteria) relevant to POTW discharges. This 

change would require municipalities to consider all wastestreams and media in evaluating the 

need for and developing local limits. This option also presumes a major effort by EPA/States 

in development of guidance and training, which would explain methods for application of the 

criteria to site-specific situations. This option corresponds to the environmental monitoring 
and control options (option 4.3 and options 3.1-3.3, respectively). 

A variant of options 2.3 and 2.4 would involve issuing guidance to assist municipalities 
in setting local limits for nonconservative and reactive compounds. Issuing guidance and 

conducting followup, targeted training recognizes the effectiveness of current guidance and 
training efforts. 

8.2.3 Alternative 3: Enhunce Environmental Controls on POTWs 

Whereasalternatives 1 and 2 rely on more stringent source controls to improve local 

pretreatment programs, alternative 3 directly strengthens environmental objectives for 

POTWs as a means of improving toxic pollutant control by pretreatment POTWs. This 

approach relies on one of the program’s underlying premises: that POTWs will tighten down 
on industrial, commercial, and domestic sources of toxics as necessary to attain 
environmental objectives. Local programs are intended to prevent pass through, interference, 

and sludge contamination. POTW NPDES permits are to contain water quality-based toxic 

limits to protect receiving waters. As a result of the Water Quality Act of 1987, NPDES 
permits will increasingly contain toxic limits for sludge disposal. Moreover, POTWs are also 

subject to State and local air quality, ground water, and health and safety regulations. 
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Nevertheless, implementation of this approach has been slow and, as discussed in 

Chapters 5 and 6, few POlWs possess a full complement of environmental objectives that 

provide benchmarks for toxics control. The three options in alternative 3 represent different 

approaches to improving the integration of environmental measures into the pretreatment 

Program. 

Options 3.1 and 3.2 are integral to each other. Option 3.1 calls for EPA to issue 

environmental criteria for pollutants in all POTW receiving environments. This would require 

EPA to further develop water quality criteria, sludge standards (presently underway), and air 

quality standards for toxic pollutants. These criteria and standards could serve as the basis 

for the mandatory permit limits for all pretreatment POTW discharges, releases, and 
emissions envisioned under option 3.2. Alternatively, State and EPA permit writers could 

implement option 3.2 using BPJ or technology-based approaches to derive POTW 

environmental limits. 

The data generated as a result of options 3.1 and 3.2 would enable control authorities .to 

assess the adequacy of environmental protection by pretreatment POTWs. As a corollary to 

this option, municipalities might receive greater programmatic flexibility if they were to 

achieve consistent compliance with comprehensive environmental limits. It is not the intent 
of these options, however, that enhanced environmental controls on POTWs should supplant 

either Federal technology-based pretreatment standards or local discharge limitations. 

Instead, these options would provide environmental standards that would enhance the 

effectiveness of pretreatment measures by driving the development of additional local limits. 

Option 3.3 is modeled after the corrective action program under RCRA. It would require 

approval authority oversight to conduct and evaluate POTW environmental assessments. 
This option is remedial, rather than preventive, and would require municipalities to correct 

environmental problems associated with toxic releases from POTWs to all environmental 
media. Option 3.3 would, of necessity, depend on the comprehensive environmental 

monitoring called for in option 4.3 and the environmental benchmarks established in option 3.1 

and/or option 3.2. Under this option, a pretreatment POTW would monitor all releases and 

endpoints associated with toxic discharges. Where monitoring revealed contamination above 

applicable environmental criteria, the POIW would be required to initiate corrective 

measures (e.g., removal or immobilization of contaminated sediments or retrofitting of sludge 

monofills). The controlling premise behind this proposal is that environmental problems 

associated with toxic releases at POTWs may not be widespread enough to warrant 
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extensive remedial actions across all POTWs but that where problems do exist they should 

be identified and corrected. 

8.2.4 Alternative 4: Expand Pretreatment Monitoring Requirements 

Alternative 4 consolidates options that would increase the monitoring responsibilities of 
industrial users and/or POTWs. This alternative would ensure that more information is 

available to control authorities and approval authorities on pollutants present in industrial 

discharges, POTW wastestreams, and POTW receiving environments so that impacts 

resulting from toxic discharges can be identified and controlled. Options under this 

alternative affect SIUs and POTWs. 

In option 4.1, SIUs would be required to perform more extensive self-monitoring, testing 

their effluents more frequently and for more toxic constituents than is currently required (SIUs 

are currently only required to self-monitor semi-annually for pollutants addressed in the 

control mechanism). In addition, SIUs would be explicitly required to test their effluents for 

whole effluent toxicity and ignitability. 

Such an increase in SIU monitoring would be warranted by evidence, discussed 

throughout previous chapters, that neither industries nor POTWs fully know what is in 

industrial discharges to municipal sewers. Such testing would allow POTWs, States, and 

EPA Regions to make effective regulatory decisions to control toxic pollutants (e.g., through 
permitting, local limits development, and enforcement). 

Option 4.2 would require pretreatment POTWs to engage in system-wide monitoring of 

plant wastestreams (influent, effluent, and sludge), which would give municipalities and their 

regulators more complete knowledge of system conditions, impacts, and contamination from 

toxic discharges. Increases in sampling frequency would ensure more accurate data for 

removal credits and local limits development activities, and would support other program 
implementation and enforcement activities. Toxicity testing would be mandated more often 

than the once per 5 years specified in the DSS regulations (40 CFR 122.21 u] (l)), and would 

provide more reliable data on POTW effluent toxicity in light of the high variability associated 

with industrial discharges, POTW influent, and POTW removal processes. Results would be 

used to adopt more effective toxic control strategies, as well as to regulate POTW discharges 
in NPDES permits. Such changes could be implemented through NPDES permit 

requirements without any regulatory/statutory changes. Indeed, EPA Regions and States 
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have required some POTWs to monitor more frequently (including toxicity monitoring) than is 

prescribed by the rules. 

The final monitoring option, 4.3, would require POTWs to engage in mandatory ambient 

environmental monitoring for all media affected by releases from POTWs. POTWs frequently 

have significant effects on their receiving environments. This option would improve 

knowledge and documentation of changes across media from POTW operations. While 
surface water monitoring occurs at some POTWs on sensitive receiving streams or under 

special circumstances (e.g., 301[h] POTWs), it is rare. POTW monitoring of other media and 

releases is extremely unusual. Such an option presumes that information at the POTW, 

State, and Federal level on the environmental impacts associated with pretreatment POTWs 

is inadequate to support such critical decisionmaking for local limits development and 

industrial and municipal permitting, among other activities. This option could be linked to the 
development of environmental criteria (option 3.1), to environmental permitting (option 3.2), 
or to the corrective action option (3.3). Alternatively, environmental monitoring could serve 

as a stand-alone option to heighten POTWs’ awareness of their environmental effects. 

A common thread in all monitoring options under alternative 4 is that the National 

Pretreatment Program lacks comprehensive data on industrial and municipal toxic discharges 
sufficient to identify problems, monitor progress, ensure compliance, and evaluate program 

effectiveness with a high degree of reliability. The options within the monitoring regulatory 

alternative vary with respect to the nature and source of the monitoring information desired 

concerning the quality of influent, effluent, and sludge, and the POTW’s environmental impact. 

A final monitoring regulatory decision could carry forward one or all of the options presented. 

Options 4.1 and 4.2 are currently required in reduced form under the pretreatment and 

NPDES programs. The frequency of monitoring events included in these options could be 

adjusted as necessary to achieve the appropriate staging of sampling events to meet all 

regulatory objectives. Option 4.3 is not mandatory at the Federal level except for 301(h) 

POl’Ws, although some States may require environmental monitoring at POTWs. There is 

precedent for such environmental assessments under the CWA, as in the monitoring 
requirements for municipalities exempt from secondary treatment under 301(h). Any or all of 

these options could also require reporting monitoring results to control or approval authorities 

as appropriate. 

8-18 



8.2.5 Alternative 5: Shift Administrative Responsibilities in ths National Pretreatment 
Program 

Alternative 5 contains two possible administrative changes for the National 
Pretreatment Program. Both options represent dramatic departures from the current role 

played by local authorities (POTWs) in the program. Option 5.1 would transfer certain 

program responsibilities, such as development of local limits and program enforcement, from 

municipalities to approval authorities (approved States and EPA Regions). Municipalities 

might retain identification, monitoring, and permitting responsibilities. This realignment of 

responsibilities would draw on the greater technical expertise and resources at the approval 

authority level, and would provide insulation from local political pressures. 

Option 5.2 is a more absolute variant of option 5.1, calling for the transfer of all 

pretreatment program responsibilities from municipalities to States and EPA. In essence, 
control of toxic discharges from indirect dischargers would be accomplished by the same 

agencies now issuing NPDES permits for direct dischargers. 

Option 5.2 would require no changes to State-run pretreatment programs under 40 CFR 

403.10(e). This option would be supported by evidence that POTWs were not effective 

regulators of industrial waste dischargers or, alternatively, that State-run pretreatment 
programs and regional regulation of categorical industries in nonpretreatment cities had been 

particularly successful. 

Obviously, option 5.2 would be mutually exclusive with much of alternative 2, which 

stresses improvement of local controls. Otherwise, consideration of alternative 5 and all the 
other alternatives can proceed independently. 

8.3 EVALUATION OF STATUTORY/REGULATORY ALTERNATIVES FOR THE 
PRETREATMENTPROGRAM 

This section provides a summary evaluation of the five principal statutory/regulatory 

alternatives described in Section 8.2. The evaluation is accomplished by means of a 

qualitative and quantitative assessment of each alternative and its respective options. 

Tables 8-5 and 8-6 serve as an organizational framework and guideposts for the discussion. 

In evaluating the options, the following factors need to be considered: (1) the cost of 

the effort to the private and public sector, (2) the pollutant reductions and environmental 
results achieved, and (3) the practicality of implementing the alternatives. These factors are 
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Table 8-5. Qualitative Assessment of Pretreatment Alternatives 

AIlcmuive (sluuloly [S] Parties Appliubilily lo CWA 

or Red-v [RI) ~rpo= Affectal Type of Change(s) Evidence Supporting Ahcmative GoalrlEffeus on Sludge Benefits DnwbJckS 

1. ENHANCE NanoRAL PE~T~EATMENT STANDARDS 

1.1 New Categorical Provide new 3Wm) New regulatory wan- * Sane industrial crlcgorics no( . Reduction in toxic - Consistency l Resource 
sunduds (R) technology-based induatricr. dud revised for u least cumntly rcgulaled contribute discharges l Defensibility intensive 

pmtnrlmmt other 10 induatrier; CIU significant loxics l Time consuming 
standards fa 

. Reduction in CIU toxic 
categories compliance; additional 

lmI+&d pollulanl slandardr for 
l some nplakd ca1egories loadings 

industier some categories 
discharge more pollulanls than l Plvgmr lowud 24mJ 

Jn regllIJlcd, palticularly discharge 
organic5 l Improvanal1 in wrlcr 

IlSCS 
l Inlplwanmt in sludge 

qllaluy 
1.2 Pollution Prevcnlion Incorporale sekued Potential regulatory l 24 of 30 aqoriaI indusiries . Resulta in progress l Consistent with l May increase 

iu Categorial pollution prwention calugorical mviaion of atcgoriul known lo have pollution loward zero discharge EPA’8 pollution Fcdcrrl 
standards (S)’ aa baaia of numerical industries rlandatdr; CIU prevention techniques available goals prevention intervention inlo 

limits in ategoricrl compliance l 13 of 17 nonategorial indua- 
l Should be at lust aa initiative production 

slandaldr trier known to have pollumnt l cost impacts to pOCCSSCS 

prevention techniques available 
protective of sludge 
and water quality IUI may be low 

l Many priority and nonpriority l Innovative 
pollutanlr present in effluent/ 
sludge 

l Current maas-baaed categorical 
standards consistent with pollu- 
rion pmvcntion philorophy 

1.3 Nondomestic Iuuc consisunt All Promulgation of pollu- l Commercial dischargers much . Broader toxica . Mou uniform l Controversial 
Pretreatment concentration-basal nondomcatic tam-specific standards gmaler in number than CIUa or reductions across all l Much easier for technical bask 
-(RI pollulanl atmdardr usaa to supplement SNr nondancstic sourcc~. Knw to UK l Expensive lo 

appIiaMe lo JII ategorial nmndards; l At many municipalities, uncon- thus water quality and develop 
nondomutic uun nardomcrtic IU trolled nondomestic toxics sludge benefita 
rrgardkrr d compliance contribute mom tha SN~ICNI 

l Potentially 

induury 
inequitable 

l Rquks 
development of 
new his for 
SlJlldJrd 

l Would replace 
known 
mechwiam 
(categorical 
slandanir) with 
M unhlown 

@ Options addressing pollution pmention and zero discharge an be considered under current ~uuny requiremm~r bul annot be rclectad as the b&r for BAT unless determined to be the beat available 
treatment economically achievable. 
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Table 8-5. Qualitative Assessment of Pretreatment Alternatives (continued) 

Alternative (Statutory [S] Parties Appliubility to CWA 

or Regul-y [RI) firpo= Affeued Type of Change(r) Evidence Supporting Alternative Goals/Effects on Sludge Benefits hWb8CkS 

1. ENHANCE NATIONAL. PIWHEATMENT STANDARDS (CONTINUED) 

1.4 zemDisch~rgc Eliminate discharge Select Regulatory revision to l Potential for environmental l Full attainment of l Technical basis 
Categorical of persistent toxics 

l Promotes pollu- 

categ0rical categorical standards; impacts &o&ted with CWA goal for seled lion prevention for definitiao of 
Standards (S)+ posing high ri*s industries CIU compliance persistent toxics pollutants and IUa l Technology persistence 

l Pcrsistcnt toxics still being l Distinct ruppott for forcing 
l Lmle of 

dischaxged to Po’lWs: frquent fishable/swimmable 
occurra~c in cfflucntkdudgc and toxic objectives 

practicality 

given pollutant focus l Iucost 

l Most aggressive 
approach for metals 
reducticm in sludge 

I.5 Donlestic waste Control toxic wastes Households New regulatiws l Analyses in this repott indicate - Broadest ~UJIXX 
Controls (S)** in domestic 

l Another pollu- 
l May be more 

coanecfed to banning product use; exceedanaofmaximum rcductioa for toxics (ion prevention rppropriatc at 
wastcwaten PoTwwith discontinuance or contaminant levels based on l Sludge improveancnt at initiative local level 

high loadings reduction of dvmestic domestic loadinga alone citicr with high l Potentially more . Requhs WdY 
of danestic use l SomePOTWsappmachor 
toxics 

domestic pollutant cost-effective acass to other 
exaed allowable headworkr loads than additional disposal options 
loading1 for some pollutants IU controls l Difficult to 
based Q) domestic loadings l Iinkage with 

enforce 
l Households can be significant local solid waste 

contributors of such pollutants management 
aa copper, zinc, lead, pesticidea, efforts 
solvents . Could provide for 

more industry 
expansion/less 
dmslic mquired IU 
reductions 

1. IM?ROVE/RWIRICT SITS-SPECIFIC DIXHMGE STANDARDS 

1.1 Limit Removal Allow rmlovd 13 Fmwt New restrictive l 91% of removal credit l Promoter zero l Limits removal l Would limit 
Credits to credits only wllem with appmved provisions in xeviscd l ppliutionr arc for pollutanta credits to those 
Biodegradable 

discharge of problem availability of 
tme removal actually removal cred- removal credits for which “removal” meuts that arc removal credits 

Pollutants (R) 
pollutanta 

occurs its (now regulation partitioning to sludge technically 
void); 

l Reduces loadings to 
defensible 

l May result in 

incnzascd cost to 
PVC- 

sludge of p&stem 

tively, all 
pollutants industry 

pretreatment l May msult in 

wlws additional 
loadings to 
industrial sludge 
u ‘ result of 
additional 
pretreatment 

‘* Pmduct UIC bans could be accomplished under TWA. 
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Table 8-5. Qualitative Assessment of Pretreatment Alternatives (continued) 

Altcmuivc (stuukny IS] 
0~ hduory [RI) 

Psrlicr 
AtTeatd Type of Change(s) Evidence Supporting Akemative 

Applicability lo CWA 
Coals/Effects on Sludge Benefits Dmvbxks 

2. IM?ROVC/RESTRICT SITE-SPFXIFK DIXHAEGC STANDARDS (CONTINUED) 

2.2 Stiffen Removal 
Demautntions (R) 

2.3 Establish Mandatory 
Local Limits 
-tW 

2.4 Local Limits to 
AdQercAU 
Environmental 
Crkeria (R) 

Gurnnke that 
consistenl removal 
is occutTing before 
granting removll 
CfCdilS 

Pmvi& amcnte 
regulations govem- 
ing developmm~ d 
acaptable local 
limits 

axplnd cnvinm- 
mentsl objectives to 
he l uinal by local 
limits 

Removal 
credil 
applicants 

Au prelmt- 
ment POlWs 

AU 
pmtreUment 
EVIWS 

3. ENHANCE EWVIILONMIUVTAL CONTROLS ON POTWs 

3.1 Publish additioarl Establish envimn- 
Environmentd mental criteria for 
Crilelir for AU pretrutmalt 
Affected Madir (R) poenm &-ma 

PoTwr, 
SIUU. and 
EPA 

New monitoring 
requknents in revised 
removrl credits 
regulation; decrease in 
l pplicadonr 

Yodificrtion to 
pretreatment 
reguluion8; POTW 
revision of inadequate 
locrl limits 

Modificrtion to 
pretrerlment 
regulrticm; POTW 
revision of inadequate 
locrl limits 

l POTW runovd is highly 
variable 

l Current removll demonsurlion 
requimments may be insdeqwe 
(0 alsun POTW suainmcnt 

l Cumnt rqulrtions provide no 
specific aitedr; guidmce only 

l PoTws use wide range of 

methods to identify and develop 
limit8 for pollutants of conam 

l Au potential pouutulu of 
concern not consistently 
identified or regulated by 
POWS 

- Curmnt limks only have to 
rddmss pus through, 
intcrfcraia. and specific 
prohibitions 

l Few NPDES toxic limita. so 
prsr through and interference 
often not relevant 

- Air quality and worker he&h 
ml safety may be impaired a~ 
PO-W8 

Extensive scientific - Effects of POTW discharges am 
and regulatory efforts moss all media 
10 issue comprehensive l Currently, POTwa ue 
water quality. sludge, essentially unregulated l .I the 
sediment, air qualily Federal level for &. gmund 
ClitUh w&r, sediment 

l Inrufficienl permit limita md 
envimnmentd criteria hrve not 
led to protective local limits 

- Would redua toxic 
discharges 

l No effect qn sludge 
since removal could be 
10 sludge 

l Would mdua toxics in 
effluenl and sludge 
through tighter and 
more prevalent Until8 

- would ndua au toxicr 
releases; establishes 
potential for more 
limiting cri~crir (e.g., 
worker health/safety) 

l Would strengthen 
sludge impmvcmenl as 
buis fw IL 

l wouldplwidc 
environmental 
thresholds for mating 
CWA objectives (e.g.. 
We dudg4 

l Accounts for 
variability of 
POTW removd 

- Multimedia 
protection 

. Crilerir pivotal 
lo controlling 
direa dischargen 

l Promotes 
consislcncy 

l Clarifies 
objectives 

l May incrcrse 

POTW appliu- 
tion cosls 

- May limit avail- 
rbilily of 
removal credits 

. May increrse 
Pm-w costs IO 
develop in me 
CUCS 

- speed wilh which 
Stales adopt 
crileri4 l 

ltM&d 

l Timeneeded to 
develop criteria 
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Table 8-5. Qualitative Assessment of Pretreatment Alternatives (continued) 

Alhmstivc (SlUubry [S] Parks Applicability to CWA 
or WWory [RI) Purpose Affectal Type of Change(s) Evidence Supporting Alternative GoalrlEffccts on Sludge Benefits DnWb8CkS 

3. ENHANCE ENVIRONMENTAL CONIR~LS ON POTWs (CONTINUED) 

3.2 Mandatory Toxic Establish limits in Pmtrtatment Modification of NPDES l Few pmm~rment POTWr have l Would provide precise l Clarifies l Significant 
Limits in NPDES permits to POTWS; pretreatment mgulr- toxic limits in NPDES permits, measures of CWA objectives and 
PMre.sbnent POTW 

intergovernment 
protect all media indirectly IUs ticma to require toxic even for smfsa water objectives for each 

Petmits (R) 
providca undertaking 

‘fftcted by POTW limits; extensive stan- - hl limits infrequently bared plant consistency for 
discharges 

- In many cases. 
duds promulgation by 
Slates; extensive 

on protective limits POTW’s imple- would not 
mcnution of prevent incrt‘sed 

permitting effort by local limits loadings unless 
Regions/States: 
revision of local limits 

l More protective St‘k 
if based on water/sludge 

by POTWs; additional protcctivc standards 
loadings reductions by w&r/sludge improved 
Ns standards 

3.3 Cmective Aaion l Require cleanup of Uttknovm Modific‘tion of * Sedimtnt conuminstion has l Would dictate that 
PoTwl wii past rtltuts posing subset of 

l Comet imputs of l Cleanups poten- 
pmmaunent been daatstmted down- ‘ctions impairing 

Environmental 
past releases tisuy very costly 

environmcntr~ pmtN!‘lmtnt rtgul‘lions to from pretrentmcnt POTWa goals of CWA be l Heighten . Difficulty in 
Pmblems(s) llamda POIWS incorponte comctive 

l Addhsser potential of gmund- rtdrtssed (e.g., tish- peluptico of detctmining 
action; monitoring/ wsttr contsminstion caused by kills. stream toxicity) efftct of current responsible 
audits to identify PoTwr&ases . Focus could include toxic releases parties’ (e.g., 
problem PoTws envimnmmtal damage contaminated 

associated with dis- scdimenls) 
posal of contaminated 
sludge 

1. EXPAND MONITORING 

4.1 ExprndIU Provide mart Au SIUI Rcgulrtory incrust in l IUs monitored only for regulated l Improved knowledge of - Consistency - Incrc1rtd wsls 
Monitoring (R) information on frequency and type of pollutants. although they often toxic discharges would among all CIUs forIU 

industrial discharges monitoring; increases discharge large quantities of lead to more cffectivc and SNs monitoring 
and effects in IU sampling/ other pollutants, including controlr l Data wuldbe 

analysis nonpriorities 
. Reduced 

used to support 
l Only 28 of 716 ILJs in NC 

incentive for 
National Pm 

required to monitor for organ&; trc4tment 
approval 

may be evert fewer elsewhere Standards 
1uIh0rity to 

(Alternative 1) 
identify SIUs 

l Dettrrent value 
. AidsPOTWsin 

ptrrnitting/local 
limits 
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Table 8-5. Qualitative Assessment of Pretreatment Alternatives (continued) 

AhtmaUvc (Slslutory [S] 
0~ Renulltory [RI) 

Parties 
Afftaed Typt of Chsnge(r) Evidtncc Suppor(ing Allemstivt 

1. EXPAND MONIT~IUNG (CONTINUED) 

t.2 ExpsndPO’IW 
Wssk3trum 
Monitoring (R) 

1.3 RtquinKmv 
Ambient Monitoring 
(RI 

Provide bt&r 
knowledge d toxica 
inPmw 
W‘SlUUUlllS 

Dttmmint tnvimn- 
mentsl impsclr of 
prtlrutmml Polws 

PtatUantnt 

KYIWS 

Prtlrtstmcnl 
KYlW‘ 

2. SHDT ADMINISIXATIW BURDENS RWIWNSIBIUTIES 

I. 1 Shift Selta East rtgul1kny 
Rtsponsibilitits hurdalsalmlws 
Fmm Conlr01 and sums Ftdtrsl/ 
Authorhits lo state resoulcu 
Approval Authorities 

Prtueatmtn~ 
PoIwr, 
Sates, EPA 
Regions 

Regulatory incrust in 
frequency snd type of 
monitoring; incrtrses 
in POTW ssmpUng/ 
mslysis 

First time mgulstion 
rtquirtd for smbitnt 
moniloring; extensive 
WTW cnvimmnental 
monitoring 

Moditicstion of prt- 
trestmenl rtgulstions 
to change delintstion 
of responsibilities; 
lessening of municip41 
duties; inaesst in 
FedenUStste 
responsibilities 

- Lta thsn*hslf of pttbt~tmtt~t 

POTWs requirtd to monitor for 
my mxics: mom do, but rcsuhs 
not slwsys svsilsble to 
ovtnight authorities 

l Conantrstion in POTW 

influtnl/cffluml/sludgt are 
variable, but EPA/Stste/POTW 
decisions ut ofien bssed on 
occssionsl one-Lime runs 

. <I% d POTWs wllccl smbicnl 
d‘u 

l POTW implanentstion/ 
enforcement widely inconsisttn~ 

l Scant technicsl deficiencits AI 
- POTWS I 

Appliubihy to CWA 
Go&Efftas on Sludge 

l Improved knowledge 
would msble rtgulstors 
to determine toxic 
souras in sludge and 
effluent 

l Toxicity ttsting ir a 
suong tool in 
preventing loxics in 
toxic smounls 

- Ambitnl dti would 
determine sttsinment 
of cnvironmtmrl 
objectives (e.g., 
fishsble/swimmsble) 

l Dsti would sir0 tnsblt 
ssstssmtnt of lmg 
term impscu of sludge 
dispossl 

Not Applicsble 

Benefits 

. Requiredwith 
opkm 3.2 

l Dtl-t value 

. Beckr 
identification d 
pollutsnls of 
concern 

l Improved 

optration snd 
msinknsnct 

l Would fscilitste 
dtvelopmtnt and 
rtvision of 
c‘tcgoriul 
m‘ndJrds 

- Kty to altem‘- 
tive 3 

l Daemnt vslue 
l Overrigh~l 

compliance vslut 
l Makes need for 

pretrtstmenl 
clcsrcr 

. Would SUOW 
targeting of 
problem POTWJ 
pollutants 

. Could show 
tsngibie rtsulu 
of rtgulsmry 
actions 

l Consislcncy 
l Egh 

l Dislanas rtgu- 

Istors from loal 
polidc‘l. tco- 
nomic pressures I 

Dnw+mcks 

1 cost 

’ Cost 
1 Ttchniul diffi- 

culty in 
designing 
monitoring 
rtquirtmtnts 

1 No currtnt means 
of managing dsts 
at nations1 level 

l Distsnas 
rtgulstors from 
silt-sptcific dsts 

l Mom coordins- 

tial rtquirtd 

l Resourahunim 
on EPA/stuts 
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Alternative (Statutory [S] PllliCS Applicability to CWA 
or Regulatory [RI) PUlpOSC Affti Type of Change(s) Evidence Supporting Alternative Goals/Effects on Sludge Benefits Dnwbrcks 

5. SHIFT ADMINISTRATWE BURDENS RESMINSIBILITIIW (CONTINUED) 

5.2 Centralize Streamline Pretreatment Regulatory twision to l POTW implementation/ . Consistcn’cy l L.ack of local 
Ptetreatment 

Not Applicable 
regulrtory PoTwa; transfer all program enforcement widely inconsistent CXpUtiSC 

Responsibilities (S) rcsponribilitics 
l Comparability 

l ppVCd responsibilities to between directs l Resourceburden 
under prctrutmalt StJtCS 

l Some technical deficiencies at 
applied States/EPA 
Regions 

some POTWS and indirects al EPA/slalcs 
- Fewer regulaton l Distances 
- Distances xcgu- regulators from 

hot3 from local site-specific data 
political. cco- 
nomic pressures 

Table 8-5. Qualitative Assessment of Pretreatment Alternatives (continued) 
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Table 8-6. Quantitative Assessment of Pretreatment Alternatives1 

T T T IU and POTW Compliance Costs Size of Affected Universe 

cost 
Range 

Total 
cost 

Federal and State 
costs Iua Assumptions Results Anticipated Alternative Knws 

1. Enhance Pretreatment Standards 

1.1 New Categorical 
Standards/Revision of Others 

731.000 IUS 
(93% in 
machinery, 
manufacturing, 
and rebuilding) 

N/A 25-5096 of Ns will need to 
reduce loadings 

19 industrial categories to be 
reviewed, both “new” and those 
meriting revision 

rS4.780 
annually 
(weighted 
average) 

$880 million. 
$1.7 billion 

S&S12 million 
per guideline “on 
average”; f37- 
$107 million 
overall 

151.6 million tons reduced 

183,000-365,000 IUs 
would be required to retrofit 

None assumed; 
possible cost 
savings 

None 
lSSSUITlod; 
possible cost 
savings 

-11-12 million lbs. 

Dependent on industry and 
constituents 

Reduction on pollutants to 
all media 

1.2 Pollution Prevention in 
Categorical Standards 

-10,000 Pollutant reductions ranging 
from 10 to 90% in three 
industries 

$300~$500 

thousand per 
guideline; $5.7 to 
$9.5 million 
overall 

N/A 

NIA 1.3 Nondomestic Pretreatment 
Standards 

Pollutant specific standards 
issued for approximately 5-15 
“persistent” pollutants as a 

supplement to existing 
guidelines 

Unknown unknown $500 to $750 

thousand per 
pollutant for an 
ecological study 

Cost guideline 
unknown 

Greater than 4.5 million 
lbs. reduced 

Significant reductions in 
persistent metals, cyanides, 
and solvents 

Affects all industrial 
categories 

30800 SIUs; 

could be 
expanded to 
other IUS- 

’ The COSTS presented in this table and the accompanying appendix are presented as rough estimates. This analysis was not txmxiv~, and should not be used, as a costing analysis 
conducted in compliance with Executive Order 12291. Costs were, in large part, developed on the basis of professional judgmems drawn from sumgate data. Unless otherwise noted, 
costs represent one-time costs. 



Table 8-6. Quantitative Assessment of Pretreatment Alternatives1 (continued) 

T T T 

Alternative 

Size of Affected Universe IU and PCYI’W Compliance Costs 

Ius 
cost 

Range 
Federal and State 

costs 
Total 
cost Knw5 Assumptions Results Anticipated 

1.4 Zero Discharge Categorical 
Standards 

30.000 SIUs; 
could be extended 
to other IUs 

NIA Zero discharge of from 5 to 15 
persistent pollutants 

Expect exten- 
sive plant 
closure and 
some job loss 

Unknown >s37-s107 
million range, but 
unknown 

Negligible; 
dependent on 
extent of technical 
assistance and 
training 

Reductions of 
approximately 4.5 million 
lbs. of persistent toxics 

Dependent on participation 
rates and success of TSCA 
product bans, if 
implemented 

-500 drinking water 
systems installing 
corrosion control; -230 
will require lead pipe 
replacement 

1.5 Domestic Hazardous Waste 
Control Programs 

2,330 All local pretreatment 
programs will need to establish 
permanent household waste 
programs 

Corrosion control costs and 
lead pipe replacement costs not 
included; attributable to 
another rulemaking 

zS2.50 per lb. 
collected 

=$.37-$1.10 per 
capita served 

$40~$119 
million 

-. 

Credits no longer available for 
metals 

2. Improve/Restrict Toxic 
Discharge Standards 

2.1 Restrict Removal Credits 
Availability to Biodegradable 
Pollutants 

uItknown L 100 
IUS 

=Sl4,000 per 
applicant 

I 150 workhours 
per review 

Reduced interest in 
obtaining removal credits 

Fewer toxic pollutants 
released to environment 
from Pcnws 

Un- 

kItOWn 

2 2.5 times 
current 
sampling and 
analyses costs 

The costs presented in this table and the accompanying appendix are presented as rough estimates. This analysis was not conceived, and should not be used, as a costing analysis 
conducted in compliance with Executive Order 12291. Costs were, in large part, developed on the basis of professional judgments drawn from surrogate data. Unless otherwise noted, 
costs represent one-time costa. 
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Table 8-6. Quantitative Assessment of Pretreatment Alternatives1 (continued) 

Size of Affected Universe IU snd POTS Compliance Costs 

cost Total Federal and State 
Alternative IUS IWIWS Assumptions Range cost costs Results Anticipated 

2.2 Require More Rigorous Testing Unknown Un- 2 2.5 times Unknown ri 150 workhours Reduced interest in 
for Removal Credits known current without per review obtaining removal credits 

sampling and knowing 
analyses costs number of Fewer removal credits 

applicants granted 

Fewer toxic pollutants 
released to environment 
Born KYlWs 

2.3 Codify Load Limits Guidance s30,ooo SIUS 2,330 ~33% of local limits are ~200-300 work ~$15.6 - Two EPA work Local limits development ir 
technically based hours $23.4 million years to enhtutced 

other progrluns cttrrenIIy 
promulgate 

incurring no costs 
regulations; no 
additional review 
costs expected 

2.4 Broaden Media of Concern for 2.330 0% of current limits provide ~50 workhours -$6 million SC4 Options 3.1 Enhanced protection of 
Local Limits Development comprehensive coverage ptrm and 3.2 water quality. sludge 

quality, worker health and 
safety 

3. Enhance Environmental 
Controls on POTWS 

3.1 Publish Additional N/A N/A No net impact with regard to Not calculated Not calculated Not calculated for Acceleration in standards 
Enviromnental Criteria for All resources over the long term; for reason given for reason reason given under development spurs writing 
Affected Media current program activities are under given under Assumptions of water quality-based 

accelerated Assumptions Assumptions column permits 
COlUiIlIl column 

1 The costs presented in this table and the accompanying appendix are presented as rough estimates. This analysis was not conceived, and should not be used, as a costing analysis 
conducted in compliance with Executive Order 12291. Costs were, in large part, developed on the basis of professional judgments &awn from surrogate data. Unless otherwise noted, 
costs represent one-time costs. 
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Table 8-6. Quantitative Assessment of Pretreatment Alternatives1 (continued) 

T -r T- T Size of Affected Universe IU and PtYIW Compliance Costs 

IUS 

cost Total Federal and State 
Range cost costs Alternative KJIWS Assumptions Results Anticipated 

Mass reduction in 
pollutants discharged and 
cross-media transfer 

Increased pursuit of local 
limits 

Better local limits 

3.2 Inclusion of Toxic Limits in 
PCYIW Permits For All 
Wastestreams 

N/A All 2,330 affected have 
multimedia permits 

Cost of a single permit is at 
least as great as developing 
water quality-based permit 

Wastestream 
monitoring 
costs would be 
same as those 
for option 4.2 

Wastestream -60 workyears in 
monitoring permitting plus 
costs would cost of standards 
besameas development and 
those for wasteload 
option 4.2 allocations 

cost of wasteload 
allocations by 
discharge 
situation, ranging 
up to 5 full 
workyears 

2.330 

2,330 WA Unknown but Unknown but 
likely in likely in 
millions millions 

200 workyears for 
initial 
assessments; 
additional costs 
unknown 

3.3 Require Corrective Action of Cost of sludge permitting is 
minimal; costs not included 

All p0Tw.s receive 
environmental assessments 

&&g costs of cleanup 

Cleanup of past releases to 
surface water, sediment, 
ground water 

4. Expand Pretreatment 
Monitoring 

4.1 SIU Monitoring 

Effluent Monitoring 

Prohibited Discharge 

Toxicity Testing 

30,000 

30,000 

30.000 

N/A 

N/A 

Monitor 4x annually 

Monitor 4x annually 

Monitor 2x annually 

s21 - $153 
million 

S2.7 million 

S12 - 572 
million 

s35 - s221 
million 

N/A 

Better understanding of 
SNC rates 

60,000 to 120;OO0 
sampling 

Accelerate source 
reduction/recycling 

Improved deterrence 

’ The costs presented in this table and the accompanying appendix are presented as rough estimates. This analysis was not conceived, and should not be used, as a costing analysis 
conducted in compliance with Executive Order 12291. Costs were, in large part, developed on the basis of professional judgments &awn from surrogate data. Unless otherwise noted, 
costs represent one-time costs. 
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Table 8-6. Quantitative Assessment of Pretreatment Alternatives1 (continued) 

T T T IU and PCYIW Compliance Costs T T Size of Affected Universe 

cost 
Range 

S63 - s124 
million 

Total 
cost 

S65 - S135 
million 

Federal and State 
costs 

N/A 

IUS Alternative 

4.2 POTW WastestTeam 
Monitoring 

Increased Influent, Effluent, 
and Sludge Monitoring 

Effluent Toxicity Monitoring 

KYlWS 

2.330 

2,330 

2.330 

Assumptions 

No pretreatment PGI’WS 
currently meet this sampling 
rigor 

Results Anticipated 

25.000 additional influent, 
effluent sludge tests 

Improved deterrence 

Better data 

N/A 

N/A Semiannual testing 
Range reflects acute versus 
chronic tests 

$1.9 - 511.2 
million 

4.3 KYIW Ambient Monitoring 

Surface Water N/A Seasonal sampling 519.5 - s39 
million 

Over 8,000 sampling 
events 
New data on community 
impact of PGTW treatment 
processes 

s19.5 - $39 
million 

Review costs 

2.330 Seasonal sampling of 
headworks aeration basin 

$76 - S130 
million 

Review costs Air N/A 

Ground Water N/A 2.330 Annual testing 

Unlikely that PGTWs have 
wells in place, but cost of 
design/installation does not 
appear in total cost column 

Designing/ 
installing well 
system costs 
$12.400 

Annual testing 
of s9.100 

LS2 1 million Review costs Increased recognition of 
impact of PGTWs on 
ground water 

I The costs presented in this table and the accompanying appendix are presented as rough estimates. This analysis was not conceived. and should not be used. as a costing analysis 
conducted in compliance with Executive Order 12291. Costs were, in large pm. developed on the basis of professional judgments drawn from surrogate data. Unless otherwise noted, 
costs represent one-time costs. 



Table 8-6. Quantitative Assessment of Pretreatment Alternatives1 (continued) 

Size of Affected Universe T RI and PtYIW Compliance Costs T 
5. Shift Administrative 

Responsibilities 

5.1 Shift Some Responsibilities 
From KYlWs 

5.2 Centralize Program 

I 

2.330 

ROgWtl 

resources shift 
between levels 
of government 

No net impacts 

NIA 

N/A 

Represents a shift 
of responsibility; 
no change in 
overall program 
costs expected 

Represents a shift 
of responsibility; 
no change in 
overall program 
costs expected 

1 The costs presented in this table and the accompanying appendix are presented as rough estimates. This analysis was not conceived. and should not be used, as a costing analysis 
conducted in compliance with Executive Order 12291. Costs were, in large par& developed on the basis of professional judgments drawn from surrogate data. Unless otherwise noted, 
costs represent one-time costs. 
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reflected in Tables 8-5 and 8-6, Appendix D, and the following narrative. A short description 

of Tables 8-5 and 8-6 appears below. Following these descriptions, five separate 

subsections corresponding to the five statutory/regulatory alternatives provide a more explicit 
explanation of the results summarized in Tables 8-5 and 8-6. 

Table 8-5 provides a qualitative assessment of the alternatives (and associated 

options) in summary form. It lists the options, their purposes, affected parties, types of 

change expected, evidence supporting the alternatives, applicability to CWA goals, effects on 

sludge, benefits, and drawbacks. 

Table 8-6 provides quantitative information, to the extent available, on each alternative 
(and associated options). In addition to identifying the size of the affected universe, it lists 

basic assumptions for the quantitative analysis; estimated costs (often expressed in ranges) 
to industrial users, the POTW, and Federal and State governments; and results that may 
accrue by adopting each of the options. The quantitative estimates provided here are 

intended to give a relative sense of the magnitude of change to be expected under a given 
option. To estimate the quantitative impacts of each alternative (and option) accurately, a 
much more rigorous analysis than was attempted here would need to be accomplished. 

Appendix D summarizes the basis for each quantitative estimate given in Table 8-6. 

8.3.1 Evaluution of Alternative 1: Enhance National Pretreatment Standards 

This alternative encompasses five optional strategies that would reduce toxic loadings 

through the promulgation of categorical pretreatment standards. Each option implies the need 

for EPA to promulgate categorical standards, for. industrial users to comply with those 

standards, and for pretreatment POTWs to ensure industrial user compliance with those 

standards. EPA promulgates categorical standards in cases where specified industrial 
sources discharge significant loadings. Where sources do not present a concern at the 

national level, EPA may issue guidance to assist POTW operators and NPDES permit 

writers in fashioning control requirements. 

The five options were (1) developing new and revised categorical standards, 

(2) incorporating pollution prevention technologies into categorical standards, where 

practicable, (3) establishing pollutant-specific effluent standards for persistent pollutants 

covering all significant users, (4) incorporating zero discharge standards for persistent 

pollutants that pose high risks into categorical standards, and (5) prohibiting the discharge of 

certain products/substances from households to sewers. 
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The Office of Water is undertaking, or has recently undertaken, initial studies for the 

development or revision of several categorical standards. The following steps generally occur 

in standards development: (1) writing a preliminary data summary, (2) developing and 

analyzing an industry survey, (3) conducting sampling and analysis, and (4) preparing the 
categorical standard rulemaking record, including options selection. In general, decisions 

usually are made to proceed or not to proceed with a complete rulemaking effort after the data 
summary is finished. 

Preliminary data summaries vary in cost but can be completed for approximately 
$200,000 each, or $3.8 million for the 19 industries. Steps 2 through 4 are far more variable in 

cost. Industry surveys are estimated to cost from $300,000 to $2.5 million, sampling from $2 

to $6 million, and guidelines development from $1 to $2 million for each industrial category. 
Assuming 10 industrial categories are carried through the entire process and 9 more through 

the preliminary data summary phase, a total cost estimate for categorical standards 

development ranges from $37 million to $107 million. Associated industrial user compliance 

costs range from $880 million to $1,700 million. It is estimated that these industries currently 

discharge approximately 68.9 million pounds annually and that additional controls may yield 
reductions from 50 to 75 percent, or 30 to 51.6 million pounds. EPA is unable to attach a 
monetary value to the benefit of these loadings reductions. 

Option 1.2 calls for categorical standards mandating pollution prevention (as 

practicable) and Option 1.3 would require zero discharge requirements for persistent 

pollutants. The standards development process currently considers both pollution prevention 
techniques and zero discharge as viable control options. Indeed, categorical standards for 
three prominent industrial categories are based on pollution prevention techniques: iron and 

steel (flow reduction); organic chemicals, plastics, and synthetic fibers (in-plant process 

controls); and petroleum refining (flow reduction). However, the statute does not provide for 

preferential selection of either pollution prevention or zero discharge options, although either 

pollution prevention techniques or zero discharge may be selected as the basis of the effluent 

limitation if available and economically achievable. Even where pollution prevention or zero 
discharge are not the basis for selection of effluent limitations, any single industrial user may 

use such techniques to meet the prescribed limitations. 

As explained in Chapter 3, EPA’s Pollution Prevention Information Clearinghouse 

includes case studies of voluntary pollution prevention techniques available in 36 separate 
industrial categories. A growing number of industrial users in certain industrial categories, 
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such as metal finishers/electroplaters, are turning to pollution prevention techniques to reduce 

environmental protection expenditures. Indeed, some electroplaters are now making use of 

“closed-loop” technologies. 

In reviewing existing categorical standards and developing new categorical standards, 

the Office of Water could establish a policy that pollution prevention techniques constitute an 
explicit option meriting review within the context of current “cost achievability” requirements 

of the CWA. The marginal costs of adding such a step to the review process would be 
marginal compared to the total cost of standards development, perhaps on the order of 

$300,000 to $500,000 per industry reviewed. The additional cost is almost entirely 

attributable to the need to collect and analyze more detailed data on in-plant production 

processes and controls. If EPA were to consider pollution prevention techniques for all 19 

industries, the total incremental cost would be in an estimated range of $5.7 to $9.5 million. 

Pollution prevention presumably would result in greater pollutant reductions than those 

achieved by traditional treatment standards. Moreover, these techniques are also likely to 

reduce pollutants more cost effectively, especially if multimedia impacts are considered (e.g., 

extensive use of pollution prevention techniques in the electroplating industry are being 

driven by the high cost of disposing of RCRA Subtitle C wastewater sludges generated as a 

result of wastewater treatment). The magnitude of pollutant reductions possible from the use 

of pollution prevention techniques. is estimated at approximately 11 to 12 million pounds, 

assuming that existing loads can be reduced from 10 to 90 percent in three industrial 

categories (the pharmaceuticals, electroplating/metal finishing, and machinery manufacturing 

industries were selected to represent a range of pollution prevention potential among indirect 

dischargers). Again, EPA is unable to express the monetary value of the benefits from 

loadings reductions. 

Requiring zero discharge of high risk persistent pollutants would reduce industrial user 

contributions by roughly 4.5 million tons according to Toxic Release Inventory System 

(TRIS). Persistent pollutants are discharged by essentially all industrial categories. 

Requiring zero discharge of persistent pollutants from indirect discharges presumably would 

also logically imply requiring zero discharge from direct discharges, since the nature of the 
pollutant and the impact on the environment are exactly the same. The costs of a blanket 

proscriptive option are unknown, but are likely to be high and might involve a significant 

number of plant closures and unemployment. Certain subcategories in the nonferrous metals, 

iron and steel cold forming, and battery manufacturing industries have had “no discharge” as 
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a prescribed standard for certain pollutants’in the past, but in these instances, such standards 
were deemed economically achievable. 

Pollutant-specific, nondomestic pretreatment standards would represent a significant 

departure from the current approach for categorical standards development with 
environmental and administrative benefits of questionable value. Categorical standards are 

based on what is technologically achievable within an industrial category or subcategory. The 

concept of developing pollutant-specific standards is at odds with this approach. This option 
would necessitate development of a water quality basis or other basis for uniform 
concentration-based standards. Whereas the current effluent limitations concept fashions 

controls to subcategories based on size, age, and other factors prescribed in the CWA, a 
pollutant-specific approach would involve prescribing a “blanket” limitation irrespective of 

available technology and cost. This is counter to the intent of the CWA. 

In Chapter 6 of this report, pollutants were classified by a number of different criteria, 
including persistence. Among the persistent pollutants found to be commonly discharged (as 

measured by TRIS), 13 (CN, Ni, Cu, Ba, Mn, Pb, An, Cd, Ag, As, Zn, chloroform, 1 ,1 , l- 
trichloroethylene) have been detected in 26 separate industrial wastestreams. While 

persistent pollutants do not represent a significant portion of pollutants discharged to 

POTWs (less than 5 percent of the total volumes discharged to POTWs according to TRIS), 

they are, nonetheless, important because of the ecological effects they can produce. 

The cost of developing a pollutant-specific limitation, while unknown at this point, would 
likely be equivalent to conducting a major ecological study and a major categorical standard. 

EPA’s recently completed bioaccumulation study cost in the range of $500,000 to $750,000 

and 5.5 workyears. The cost of developing an associated guideline is unknown. 

Legal challenges could be expected, and resources would need to be expended to meet 

these challenges, as well as subsequent remand/repair of the standards as necessary. 
Establishing local limits for pollutants of concern may be a more cost-effective approach to 

pollutant-specific control. As shown in Table 8-6, developing local limits is relatively 

inexpensive (on the order of 200 professional hours exclusive of sampling and analysis) and 

is currently targeted to the toxic metals (i.e., the majority of those pollutants identified as 

persistent). 
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Not targeting persistent pollutants in pollutant-specific guidelines does not bar EPA 
from paying special attention to them in the development or revision of traditional categorical 

standards. In this way, the same result (additional control of persistent pollmntsj could be 

achieved without the expenditure of additional resources for ecological studies. 

While reducing the loadings of pollutant from domestic sources has merit in site-specific 

circumstances where domestic loadings represent a significant portion of total loadings, 
national standards directed at controlling domestic sources are probably premature at this 
time. A national approach would be necessary only if domestic sources precluded a large 
number of POTWs from meeting environmental objectives. Moreover, establishing an 

effective domestic source control program could be expensive, as well as extremely difficult to 

implement and enforce. Permanent hazardous household waste collection programs are 

facing costs of up to $2.50 per pound collected (or $.37- $1.10 per capita). While national 
regulations may be premature at this time, EPA and the States can, and should, work with 
local pretreatment programs to establish effective household hazardous waste programs. 

Assuming 175 million persons are served by POTWs in the pretreatment program, EPA 
estimates the total national cost of a domestic source control program to range from $40 
million to $119 million annually. On the other hand, such programs may prove ineffective in 
reducing toxic loadings to the POTW. High participation rates are difficult to encourage, and 
more expensive programs will need to be adopted to create interest sufficient to reduce 

loading significantly. In certain cases, where environmental benefits exceed the costs, 

outright product bans under the Toxics Substances Control Act could be employed to control 

discharges of certain toxic pollutants from households by prohibiting their manufacture or use. 

A potentially sif&ificant source of specific pollutants from domestic sources (e.g., lead, 

copper, zinc, manganese) soon may be reduced because of EPA’s August 1988 proposed 

rulemaking (40 FR 3 15 16) undertaken by EPA to reduce the concentrations of lead in drinking 
water. As a result of this rulemaking, it is projected that at least 39,800 public drinking water 

systems will be installing corrosion control, and another 8,300 systems will require lead pipe 

replacement. For systems serving more than 50,000 persons (the group of systems most 

likely to be co-located with pretreatment POTWs), it is projected that nearly 500 will be 

installing corrosion control and that about 230 will require lead pipe replacement. While 

primarily intended to reduce lead levels in drinking water systems, these actions should 

lower concentrations of the aforementioned metals in domestic sewage and in releases to 

environmental media. 
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8.3.2 Evaluation of Alternative 2: ImprovelRestrict Site-Specific Standards 

Four separate options were presented coincident with this alternative. The first two 
options concerned removal credits: Option 2.1 provided for regulations to restrict removal 

credits to biodegradable pollutants; Option 2.2 provided for the regulations to require more 

rigorous testing. The next two options concerned local limits: Option 2.3 provided that the 
current guidance with improvements be promulgated as regulations; Option 2.4 provided that 

the basis for local limits be expanded to include all media endpoints. Removal credits and 
local limits are provided to fine tune national standards to meet local, site-specific objectives 
to protect the plant, sludge quality, water quality, and worker health and safety as well as to 

prevent redundant treatment. Therefore, both require the POTW authority to be well’ aware 
of the effect of toxic pollutants on ‘the ambient environment (see alternative 3: enhance 
environmental controls on POTWs). 

Granting removal credits for transfer, rather than treatment, of pollutants is counter- 
productive to the intent of EPA’s pollution prevention program. A simple evaluation of 
influent and effluent concentrations of specified pollutants is highly unlikely to represent the 
removal efficiency for any single pollutant, given the variability in removal efficiencies. 
Optimally, the sampling regime should be lengthened, with a sufficient number of discrete 

samples being taken to better account for hydraulic retention times. Thus, removal credit 

demonstrations should provide much more extensive data than they have in the past, perhaps 

achieving the 95 percent level of confidence associated with BAT guidelines for direct 
dischargers. 

Requiring sufficiently detailed removal credit demonstrations will involve substantial 
costs to POTWs. If influentleffluent sampling were required for a complete month, then 

sampling and analysis costs would increase at least 2.5 times from current costs (12 
sampling and analytic events versus 30 events) if credits were restricted to biodegradable 
pollutants. More extensive testing requirements, such as headworks, aeration basin, and 

sludge monitoring, may be necessary if removal credits were to be made available for other 

than biodegradable pollutants and it were decided that removal credits would be available 

only to the extent of actual treatment in the POTW (rather than transfer to other media). 

Removal credit demonstrations also impose a cost for State/EPA officials. Review of 
removal credit demonstrations can consume workweeks, rather than workdays. Technically, 

removal demonstrations are similar to local limits and fundamentally different factor variance 
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reviews, which generally consume up to 150 professional hours ($7,500) over a period of a 

few weeks. 

Finally, the actual number of applicants interested in taking advantage of removal 

credits may not warrant providing for such relief. Thirteen separate control authorities were 
granted removal credits prior to the 1987 suspension; another 14 applications from control 

authorities were pending. Together, approximately 150 industrial users benefited by the 

approval of the removal credits. Discussions with the Association of Municipal Sewerage 

Authorities regarding this report suggest that POTW interest in seeking removal credits has 

waned since the early years of the pretreatment program. Should the cost of preparing 

removal credit applications be increased (beyond the current estimated cost of removal credit 
preparation of $11,000; approximately half the cost is associated with sampling, the other half 

with application preparation), or the number of pollutants for which credits are available be 
decreased, further interest in receiving removal credits would be discouraged. 

Options 2.3 and 2.4 provide for an enhancement of local limits. Option 2.3 would call for 

the establishment of mandatory local limits procedures, based on the codification of the 

essential elements of Guidance Manual on the Development and implementation of Local 

Discharge Limitations Under the Pretreatment Program (EPA, 1987). Option 2.4 would 
mandate the application of local limits to protect all media endpoints. These two options 
complement one another. 

The local limits program has had its successes, especially since the development of the 

guidance and attendant training sessions. As described elsewhere in this study, a growing 

number of pretreatment POTWs have developed environmentally protective, defensible local 

limits in the last few years. Clearly, guidance can be an effective mechanism for program 

improvement, especially when accompanied by an intensive training and oversight effort. In 

addition, POTWs are generally developing limits for more pollutants than appear in their 

NPDES permits. It is reasonable to assume that if more toxic limits appeared in the 

POTW’s NPDES permit, the POTW would, in turn, develop additional local limits. 

Local limits developed in accordance with EPA’s guidance (i.e., technically based) can 

be developed by a POTW for 200 workhours, exclusive of sampling and analysis costs. 

Development costs may increase as a result of the number of pollutants regulated, criteria 

under consideration, and permitted industrial users. Thus, should the number of media 

endpoints considered be increased, the cost would remain reasonable, perhaps running to 250 

8-38 



or 300 hours. The tools to develop local limits are available, and they offer a cost-effective 

approach toward achieving environmental objectives 

Codifying the guidance could result in expenditures for local limits development up to 

$15.6 to $23.4 million, assuming that 33 percent of POTWs have already developed local 
limits based on the guidance. However, these costs do not represent an accurate estimate of 
true incremental increase in the preparation of local limits, in that POTWs are already 

required to develop adequate limits. This option merely clarifies the requirement, and 

pretreatment POTWs are already incurring many of the costs that this option would entail. 

Expanding the number of media endpoints would not likely increase total estimated costs by 

more than 25 percent (or about 50 hours) per POTW, including those that already have 
developed local limits. Thus, up to $6 million in labor costs may be incurred. 

The cost of reviewing local limits varies in accordance with the complexity of the 

submission. Average review costs run from 50 to 80 professional hours, or from $2,500 to 
$4,000 per review. On a national basis, this amount works out to approximately $6 to $9 
million. The cost of reviewing local limits incorporating ail media endpoints would most likely 

fall within this cost estimate range. However, these reviews will be conducted whether or 

not the guidance is codified; any change would be in the local limits themselves, not the 

review costs. 

8.3.3 Evaluation of Alternative 3: Enhance Environmental Controls at POTWs 

The three options involve EPA issuance of environmental criteria, inclusion of toxic 
limits in POTW permits for all wastestreams, and cotrective action requirements for cleanups 

of past releases from POTWs. 

The fist and second options are the linchpins of the National Pretreatment Program. 

The development and application of environmental criteria will encourage POTWs to develop 
local limits and to initiate pollution prevention and other initiatives for their industrial, 

commercial, and domestic users. Development of water quality criteria is underway at EPA, 

and development of sediment quality criteria is at the preliminary stage. Criteria 

development will only spur limits development to the extent States adopt water quality 

standards (or EPA promulgates standards for the States) and POTW permit limits are 
developed to meet those standards. For example, despite the existence of national aquatic 

life and/or human health criteria and guidance for the priority pollutants, most pretreatment 
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POTWs do not have limits for those pollutants in their NPDES permits: 32 percent had toxic 

metaI limits; 11 percent had toxic organic limits. 

EPA’s municipal sludge regulations were proposed on February 6, 1989 (54 Fi? 5746), 

and are now scheduled for promulgation in early 1992. In the meantime, EPA has mounted an 

interim permitting strategy that establishes standard conditions and baseline monitoring 

requirements and, where problems are known or suspected, requires best management 
practices to abate problems. At this time, the sludge permitting procedure is not expected to 
increase POTW or permitting authority costs by more than a workday per permit. 

In addition, 171 pretreatment PO’IWs appear on the Agency’s 304(l) list and are prime 

candidates for permit revisions incorporating toxic limits. Workload estimates indicate that 
each permit should cost the permitting authority from $10,000 to $15,000 (exclusive of model 

development and wasteload allocation costs and sludge permitting requirements). 
Expressed in staffing needs, the total workload in writing water quality-based permits for all 
pretreatment POTWs is 60 workyears (again exclusive of wasteload allocation costs and 

sludge permitting requirements). 

The variability in wasteload allocation costs is a prime factor of concern in developing 
toxic limits for permittees. In a simple case, a permit writer may use a dilution calculation. In 
other cases, more sophisticated modeling for a single discharge situation may involve a 6- to 
22-week effort. In a still more complex situation, involving multiple dischargers, the 

wasteload allocation process may involve anywhere from 15 workweeks to 5 full workyears. 

In most situations, a simple dilution analysis is sufficient, but the more complex situations 

can realize a significant resource drain. Assuming all POTWs should receive water quality- 

based permits and each wasteload allocation involved a 6-workweek effort, the total 

wasteload allocation cost would total approximately 250 workyears. 

Requiring cleanup, termed corrective action by the RCRA program and remedial action 
by the Comprehensive Environmental Response, Compensation, and Liability Act program, at 

POTWs would involve remediating past releases posing risks to human health and the 

environment. This cleanup program could be conducted by POTWs in much the same way the 

process works for the RCRA program (i.e., a cursory review of operations and releases 

followed, as necessary, by a more comprehensive assessment of those releases, a study plan 

for remediating those releases, and remediation). A minority of POTWs, those subject to 
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RCRA permits-by-rule as ,a condition of receiving hazardous wastes by truck, rail, or 

dedicated pipeline, are currently subject to this cleanup process. 

The first phase of the process, the cursory review of facility operations and potential 

releases, will cost the permitting authority an estimated $8,000 to $12,000 to conduct (or 4 to 

6 workweeks). If all pretreatment POTWs were to receive such assessments, this could 
absorb on the order of 200 workyears (about two-thirds of the cost associated with 

developing water quality-based permits). The actual costs of cleanup cannot be estimated at 
this time. Currently, insufficient information exists on the nature, extent, and significance of 

contamination that may be associated with releases from POTWs to warrant 

recommendation of this option. If subsequent environmental data suggest widespread 

problems at POTWs, a corrective action model may be appropriate. 

8.3.4 Evaluation of Alternative 4: Expand Pretreatment Monitoring Requirements 

This alternative encompasses three separate options involving the expansion of SIU 

monitoring requirements, POTW wastestream monitoring requirements, and POTW ambient 

monitoring requirements. Monitoring for more and better data has two principal objectives: 
(1) it serves as a basis for further action, and (2) it provides feedback on program progress. 
In addition, the expansion of monitoring requirements would likely increase compliance by 

increasing SIU fear of being subject to enforcement actions. AlI options would involve 
significant expenditures (from tens to hundreds of millions of dollars) of resources and, 

therefore, all merit serious scrutiny prior to adoption-including an analysis of whether the 

environmental benefits to be gained exceed the costs. 

A regulatory modification requiring semiannual testing of 30,000 SIU effluents can be an 

expensive exercise. Three tests (effluent monitoring, toxicity testing, prohibited discharge 

monitoring) are prescribed to be conducted four times per year, as indicated in Table 8-6. 

Together, these three tests could result in annual expenditures of between $35.3 and $227 
million. Yet, additional monitoring only indirectly results in achieving the goals of the CWA. 

Conducting priority pollutant scans can cost more than $1,000 per event. A more flexible 
monitoring approach tailored to the industrial user, increasing the frequency of metals 

monitoring for some industries and decreasing it for others, may offer more tangible benefits 

for dollars expended. 

The preliminary data summaries prepared by EPA’s Office of Water, TRIS data base, 

and site-specific inspections (e.g., compliance history, pass through, and interference events) 
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all provide basic information that POTWs can use in establishing monitoring requirements 

(frequency and pollutant coverage) for industrial users. 

Under Option 4.2, POTWs would be required to conduct more indepth monitoring 
(monthly influent/effluent tests, monthly sludge analyses, quarterly effluent toxicity tests) of 
their wastestreams. The prime objective in requiring increased wastestream monitoring is 

the effect such action would have on spurring local limits development and assessing 
compliance with water quality-based permits. This option is compatible with option 3.2, 
which calls for mandatory toxic limits in pretreatment POTW permits- 

The total estimated annual cost of the POTW wastestream monitoring option is 
estimated within a range of $63 to $124 million, depending on how many pollutants will be 
analyzed ($200 for a metals analysis versus $1,100 for a priority pollutant scan) per sample 

and the type of toxicity test ($200 for an acute test, one species versus $1,200 for a battery of 
chronic tests) selected. The projected cost estimate ranges for this option are similar to the 
SIU monitoring option ($35.3 to $227 million for IUs versus $65 to $135 million for POTWs), 
but the benefits to the POTW and receiving environments are more tangible. In addition, this 

option may underestimate the number of POTWs ,currently monitoring their wastestreams 

(and thus overestimate the costs), since many POTWs monitor without reporting results to 
EPA. 

The third option provides that POTWs monitor the ambient environment (water, 

sediment, ground water, air) as a standard permit condition. Chapter 6 demonstrated that 

POTW releases can have a deleterious effect on each media endpoint. However, in large 
part, the data were determined inadequate for a complete national assessment of the effect 
that toxic discharges from POTWs have on the ambient environment. Generating ambient 

data can be expensive. As shown in Table 8-6, surface water sampling (biological) could 

involve an annual cost range of $19.5 to $39 million. Air quality monitoring of the headworks 

and aeration system involve costs in the range of 3 to 4 times ($76 to $130 million) that of 

surface water sampling. The cost of ground-water sampling is similarly expensive, especially 
if ground-water monitoring systems will need to be designed and installed. 

While the analyses completed in support of Chapter 6 were not sufficient to develop a 

complete national assessment, that chapter does conclude that toxic discharges from POTS 

are clearly affecting the aquatic environment. Therefore, should POTWs be required to 
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monitor any single medium, that medium should be water. Biological monitoring is an 

effective means of assessing both water and sediment quality. 

The biological monitoring costs provided in Table 8-6 are based on Ohio EPA 

experience. They assume that an average reference site survey, incorporating fish and 

macroinvertebrate sampling, costs a total of .03 workyears (62 workhours or $3,100 at $50 

per hour). 

8.3.5 Evaluation of Alternative 5: Shift Administrative Burdens/Responsibilities in the 
National Pretreatment Program 

Chapter 7 concludes that pretreatment program deficiencies in applying categorical 

standards, issuing permits, and conducting compliance monitoring can be attributed to 
technical errors and shortcomings that were relatively common early in the program’s history. 
Five States have chosen to administer a statewide program rather than delegate 

responsibilities to the local level. There is no indication that these programs have 

experienced a lesser or greater degree of deficiencies as a result of their administrative 

structure. 

Chapter 7 also concludes that the pretreatment program’s fundamental strength is the 
flexibility that implementation at the local level provides. Indeed, one could argue that 

whereas the POTW is dedicated to water quality protection and has an established financial 

structure to fund its activities, State and Federal water quality programs continually compete. 

for resources with other environmental programs. Thus, the POTW authority may be in a 

more stable financial condition and can offer a more stable organization for day-to-day 
management of the pretreatment program. 

The technical errors that have occurred can be remedied by additional training and 

guidance. Indeed, recent training efforts, such as those directed at developing local limits, 

have been well received and have had tangible results. 
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9. FINDINGS AND RECOMMENDATIONS 

In the preceding chapters, the U.S. Environmental Protection Agency (EPA) presented 

specific findings pertaining to: 

The sources and amounts of toxic pollutants discharged to publicly owned treatment 
works (POTWs) 

The extent to which toxic pollutants are removed by secondary treatment plants 

The capability of POTWs to modify national pretreatment standards by developing 
removal credits and local limits 

The adequacy of data on environmental impacts associated with toxic discharges from 
POTWs 

The effectiveness of the existing pretreatment program in programmatic and 
environmental terms 

Evaluation of regulatory alternatives. 

Section 9.1 summarizes the findings of this Report to Congress. Recommendations 
stemming from these findings are discussed in Section 9.2. 

9.1 FINDINGS 

Major findings from this Report to Congress are presented below. Each finding is 

derived either from specific analyses conducted for this report or from other recent program 
reports or data. The findings are organized according to the six substantive chapters of the 

Report to Congress. 

9.1.1 Sources and Amounts of Pollutants Discharged to POTWs 

Sources 
- Nationwide, over 15,000 POTWs receive and treat a total of approximately 34 

billion gallons per day of domestic, commercial, and industrial wastewater. 
- A total of 1,542 POTWs (encompassing 2,128 individual municipal wastewater 

treatment plants) are required to have approved local pretreatment programs. As 
of March 1990, 1,442 of the 1,542 (94 percent) have approved local programs. 
Toxic discharges to another 314 POTWs are regulated by State-run pretreatment 
programs, pursuant to 40 CFR 403.10(e), in lieu of local programs. Those POTWs 
with approved pretreatment programs and those covered by State-run programs 
receive more than 80 percent of the national wastewater flow discharged to 
POTWS. 

- EPA estimates that 30,000 significant industrial users (SIUs) discharge to 
POTWs. This number comprises approximately 11,600 categorical industrial users 
and 18,400 noncategorical SIUs. 
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- Several hundred thousand other nondomestic users discharge to wastewater 
treatment plants across the United States. These facilities include retail and 
commercial establishments, as well as industries deemed nonsignificant. 

Sources and Types of industrial Discharges 
- The Domestic Sewage Study (DSS), assuming imposition of and compliance with 

categorical Pretreatment Standards for Existing Sources (PSES), identified the 
following industrial categories responsible for the highest loadings of 165 metals 
and toxic organics to POTWs: 
Metals: Electroplating and metal finishing; industrial and commercial laundries; 
organic chemicals manufacturing; coal, oil, petroleum products and refining; and 
pulp and paper mills. 
Organics: Equipment manufacture and assembly; pharmaceutical manufacture; 
organic chemicals manufacturing; coal, oil, petroleum products and refining; and 
industrial and commercial laundries. 

- Data from the Toxic Release Inventory System (TRIS) regarding releases of more 
than 300 listed toxic chemicals showed that more than 5,700 industries estimated 
discharges of more than 680 million pounds of toxic pollutants to more than 1,700 
POTWs in 1988. The industrial categories reporting the largest volume released 
to POTWs were fertilizer manufacturing, organic chemical manufacturing, dye 
manufacturing and formulating, pulp and paper mills, food and food by-products 
processing, and pharmaceutical manufacturing. 

- For the 165 pollutants analyzed in the DSS (plus copper and zinc), annual POTW 
loadings of toxic pollutants reported in TRIS (159 million pounds) exceed loadings 
estimated in the DSS (60 million pounds), although the DSS represented more 
facilities discharging to POTWs. 

Other Potentially Significant Sources 
- Findings for the DSS, TRIS, and EPA’s 304(m) plan suggest that commercial and 

industrial facilities not yet subject to categorical pretreatment standards may 
discharge significant quantities of toxic pollutants to POTWs. These include 
machinery manufacturing and rebuilding, industrial and commercial laundries, 
hazardous waste treatment facilities, and waste reclaimers. 

- Domestic wastewaters may contain considerable amounts of toxic pollutants as a 
result of the disposal of household hazardous wastes. In some cases, pollutants 
contributed by drinking water supplies and drinking water conveyance systems 
may also be significant. Inorganic pollutants present in domestic wastewater 
include metals, such as copper, iron, lead, and zinc. Organic compounds may 
include pesticides, plasticizers, coal tar compounds, and chlorinated solvents. 

- While concentrations and loadings of toxic pollutants from domestic sources are 
typically lower than those from commercial and industrial sources, domestic 
loadings at specific POTWs may be significant enough to contribute to pass 
through and interference. Thus, some POTWs have undertaken to reduce 
domestic contributions through adjustments to treatment of drinking water 
supplies and through product restrictions, as well as by hazardous household 
waste collection programs. 
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- POTWs may also receive significant loadings of toxic, pollutants from hauled 
wastes, landfill leachate, storm water, or cleanup activities associated with RCRA 
corrective actions, Superfund cleanups, and underground storage tanks. 

l Types of Controls 
- Categorical standards and local limits have brought about significant reductions in 

metals loadings and moderate reductions in toxic organics loadings from regulated 
industries. 
Metals: Toxic metals pollutant loadings from regulated industries are estimated to 
be reduced by 95 percent after implementation of PSES. This reduction results in 
estimated annual loadings of about 14 million pounds (6,500 metric tons). 
mnics: Depending on the data source, toxic organic loadings from regulated 
industries are estimated to be reduced by approximately 40 to 75 percent after 
PSES, resulting in annual loadings of approximately 65 million pounds (30,000 
metric tons). 

- Planned development of additional categorical standards for such industries as 
machinery manufacturing and rebuilding, pharmaceutical manufacturing, industrial 
laundries, paint formulating, and hazardous waste treatment is expected to further 
reduce loadings of toxic pollutants to POTWs. 

- POTWs and ‘industrial users have demonstrated that they understand pollution 
prevention and the opportunities it affords to reduce loadings of toxic pollutants. 
EPA has found that pollution prevention techniques have been used at 36 of the 47 
industrial categories evaluated in this report. 

- In 1989, over 600 household hazardous waste collection programs were in place, 
many of which were coordinated by POTWs. Further reductions in toxic pollutant 
loadings from nontraditional sources of pollutants, including commercial and 
domestic sources, may be necessary to obtain the reductions needed to achieve 
desired environmental standards. 

9.1.2 Extent of Removal of Toxic Pollutants at Secondary Treatment Plants 

l Fate of Toxic Pollutants 
- Toxic pollutants present in the raw sewage entering secondary treatment plants 

have several fates. Toxic organic pollutants can bjodegrade, partition to sewage 
sludge, volatilize, or remain in the discharge to receiving waters. Metals generally 
partition to the sewage sludge or remain in the discharge from the POTW. 

- The removal of most toxic pollutants from wastewaters is largely incidental to the 
treatment of conventional pollutants and should be considered in terms of 
partitioning among alternative pathways; pollutants may be shifted from one 
medium to another (to the air through volatilization or sludge through adsorption), 
as well as destroyed through biodegradation. 

l Nature of Pollutant Removals 
- Pollutant removal is calculated from the results of sampling the influent and 

effluent of a POTW treatment plant. 
- Calculation of removals of toxic pollutants at a POTW must consider that removal 

of toxics involves several pathways and is variable because of changing conditions 
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and situations at the POTW (e.g., concentration of the pollutant, POTW 
operational characteristics, aeration/turbulence, temperature). 

- EPA’s analyses of priority pollutant removals indicate that removal of efficiencies 
VW widely from POTW to POTW. 

- Removal efficiencies do not appropriately represent POTW variability when 
expressed as single median values because of variability of observed removals. 

- The broad range of removal efficiencies observed underscores the need for using 
POTW-specific data in making decisions that involve toxic pollutant removals 
applicable to individual POTWs. 

9.1.3 POTW Capability to Revise Pretreatment Stan&u& 

l Status of Removal Credits 
- Removal credits are adjustments to categorical pretreatment standards that reflect 

the removal of a pollutant by a POTW. A POTW may elect to lessen the 
stringency of a categorical standard where it demonstrates it consistently removes 
a given pollutant, and maintains compliance with its National Pollutant Discharge 
Elimination System (NPDES) permit and sludge requirements. The removal 
credits program has been suspended since 1986. Removal credits will remain 
unavailable until EPA promulgates sludge requirements pursuant to Section 405 of 
the Clean Water Act (CWA). 

- When the removal credit program was suspended in 1986, 12 POTWs nationwide 
had removal credits approved by EPA, and another 15 had removal credit 
applications pending. The approved removal credits covered 16 pollutants and 
affected approximately 150 industrial dischargers. 

- Future POTW interest in removal credits, once they are available again, is 
expected to be low; however, increased regulation of organic pollutants in recently 
promulgated and forthcoming guidelines may renew interest in removal credits for 
some organic compounds. 

l Assessment of POTW Capability: Removal Credits 
- POTWs generally possess adequate resources and technical expertise to perform 

the tasks inherent in revising pretreatment standards through removal credits 
(e.g., monitoring and calculation of revised standards). 

- Most of the pollutants for which removal credits were granted (or for which they 
have been applied) are metals that do not biodegrade in municipal treatment 
systems and that are partitioned instead to sludge. 

- While both best available technology economically achievable (BAT) (direct 
discharge) and PSES (indirect discharge) standards are set such that the 
applicable technology can meet the limit 99 percent of the time for daily maximum 
and monthly average limitations, a POTW’s demonstration of “consistent’* 
removal for purposes of removal credits does not require the same degree of 
confidence. Since a POTW pursuing removal credits for its industrial users need 
only show that it can achieve removal 75 percent of the time, its treatment 
combined with its industrial users’ treatment may be less than that provided by 
direct dischargers. Additiorially, the regulations. do not require that POTWs with 
combined sewers provide treatment consistent with direct dischargers. 
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l Status of Local Limits 
- Analysis of local limits at 200 POTWs found that 90 percent of POTWs have 

adopted local limits for one or more toxic pollutants and over 70 percent have 
adopted local limits for the 10 pollutants listed in EPA guidance as being of highest 
concern. A much smaller percentage, however, has adopted local limits using a 
headworks loading or other technical basis. POTWs surveyed by the General 
Accounting Office were found to impose local limits for an average of 14 toxic 
pollutants. 

- The most prevalent limits were for copper, cadmium, lead, nickel, zinc, chromium, 
cyanide, mercury, arsenic, and silver. Only one toxic organic, phenol, was found in 
the top 20 pollutants regulated in local limits. This organic is controlled by local 
limits at 49.5 percent of the 200 pretreatment POTWs reviewed. 

- rnTws regulate for many more pollutants in their local limits than they are limited 
for in their NPDES permits. According to EPA’s Permit Compliance System 
(PCS), only 32 percent of the NPDES permits for pretreatment POTWs issued in 
1989 contained any limits for one or more toxic pollutants. 

l Assessment of POTW Capability: Local Limits 
- POTWs are generally capable of developing and implementing local limits. 

Weaknesses observed include the. following: 
- - In developing local limits, POTWs generally lack site-specific data necessary 

to calculate treatment plant removals. The current practice of using literature 
POTW removal data to develop local limits may not accurately reflect 
treatment plant performance and may result in exceedances of environmental or 
technical criteria. 

- - POTWs often rely on literature data to predict pollutant concentrations that 
may result in unit process inhibition. These literature inhibition data are based 
on a limited sample size and may not accurately characterize site-specific 
conditions. Additionally, these data are available for only a few pollutants and 
treatment processes. 

- - The application of local limits to categorical industries often involves 
comparisons with the categorical standards to determine which of the limits 
(local or categorical) are more stringent. Although EPA has provided guid.ance 
to address this issue, POTWs continue to have difficulty applying the most 
stringent standard. 

- POTWs often lack sufficient environmental standards, criteria, or permit conditions 
to judge the appropriateness of local limits. NPDES permits for two-thirds of the 
POTWs with pretreatment programs do not contain limits for any toxic pollutants. 
Of those that do, only a few pollutants are generaIly limited. In addition, national 
sludge disposal standards are not yet in place, and most States do not have 
comprehensive sludge standards. POTWs, therefore, are often without specific 
environmental criteria and standards upon which limits are to be based. 
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9.1.4 Adequacy of Data on the Environmental Effects of Toxic Discharges From POTWs 

l Types of Effects and Pathways 
- Discharges of toxic pollutants from POTWs ‘can impair the quality of receiving 

environments, including surface water, ground water, and air. In addition, the 
health and safety of workers at POTWs may be adversely affected. 

- In general, metals pass through treatment plants to surface waters or are 
partitioned to sludge in roughly equal proportions. Toxic organics that are not 
biodegraded either volatilize to air or are released to surface waters, with few 
adsorbing to sludge. 

- Toxic effects vary by pollutant, as well as by receiving medium. Principal effects of 
concern are lethality, carcinogenicity (causing cancer), teratogenicity (causing 
developmental abnormalities), or mutagenicity (causing genetic abnormalities). 
Some compounds discharged from POTWs (PCBs and arsenic) exhibit all of these 
deleterious effects. Several metals are lethal, teratogenic, and mutagenic but do 
not cause cancer. 

l Extent of Environmental Criteria 
- The lack of comprehensive criteria for all the pollutants discharged to and from 

POTWs inhibits estimation of the environmental effects of POTW discharges. 
- In addition, the POTWs, States, and EPA do not collect or maintain data that are 

comprehensive enough to adequately characterize municipal wastestreams or their 
impacts in receiving environments. Data on POTWs are most comprehensive for 
discharges to surface water. 

l Surface-Water Impacts 
- Eighty percent of POTWs covered by pretreatment programs discharge treated 

effluent to rivers and streams, 4 percent to lakes, 7 percent to oceans, and 9 
percent to other environments, including land, estuaries, and reservoirs. 

- Under the 304(l) program, 254 POTWs (171 pretreatment POTWs) are among the 
888 facilities contributing toxic pollutants to stream segments not attaining water 
quality standards. 

- Of the water bodies States assessed in 1988, States reported that 21 percent of 
river miles, 2’1 percent of lake acres, and 19 percent of estuary areas were reported 
to not be fully meeting use designations as a result of toxic pollutant discharges 
from all sources. 

- Municipal sources (including both pretreatment and nonpretreatment cities) are 
reported as second in importance (behind agriculture) in causing use 
nonattainment. 

- Limited toxics monitoring data, including ambient stream data for pretreatment 
POTWs, indicate a high probability that pretreatment POTW discharges of toxic 
pollutants are affecting receiving waters. For example, nearly 53 percent report 
concentrations that would exceed chronic water quality criteria; 20 percent of the 
discharges of copper, cyanide, cadmium, PCBs, silver, and lead cause exceedances 
of chronic criteria. While these projected exceedances do not necessarily lead to 
actual toxic effects at a particular POTW and receiving stream, they suggest that 
concentrations are sufficiently high to warrant toxic limits in NPDES permits. 
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- Toxicity testing results from one,EPA Region indicate that 17 percent of the acute 
tests exceeded ‘EPA’s Criterion Maximum Concentration. Chronic test 
exceedances were even higher. 

l Ground-Water Impacts 
- The most significant potential cause of ground-water contamination by POTWs is 

disposal of sewage sludge, although empirically this has rarely been a problem. 
Forty-two percent of all municipal sewage sludge is beneficially used in land 
application, 22 percent is disposed of in landfills, 14 percent by incineration, 6 
percent through distribution and marketing, 5 percent by ocean disposal, and 2 
percent by other practices. Roughly three-quarters of sludge is used or disposed 
of in land-based practices. 

- In the Lagoon Study, EPA found that there is a low potential for ground-water 
contamination from municipal wastewater lagoons, but that lagoons with industrial 
discharges may be potential sources of ground-water contamination. 

- Pollutants under consideration for regulation in EPA’s proposed Sludge Technical 
Criteria were detected at high frequency in the National Sewage Sludge Survey 
(NSSS). Of the 34 pollutants for which limits have been proposed, 11 were 
detected more than 50 percent of the time. 

- Pollutants under consideration for regulation in EPA’s proposed Part 503 
regulations for sludge use and disposal were detected at high frequency in the 
NSSS. Mean concentrations of certain toxic metals (arsenic, cadmium, copper, 
lead, molybdenum, nickel, and zinc) found in sludge in the NSSS. suggest that 
some POTWs may be precluded from certain beneficial use or disposal practices 
unless they can reduce loadings through additional pretreatment. 

l Air/Worker Health and Safety Impacts 
- Little is known about the extent and effects of air emissions from POTWs. The 

DSS estimated that 0.1 percent of the mass of national emissions of volatile 
organic compounds may come from POTWs. Twenty-seven POTWs nationally 
are reported to emit over 100 tons per year of Clean Air Act criteria pollutants. 

- Of the 2,414 disabling injuries reported at wastewater treatment plants, a small 
percentage may be caused by discharges to POTWs: 2.4 percent involved 
respiratory injuries, 5.1 percent irritation from exposure to chemicals, and 1.6 
percent chemical burns, all effects that may be attributed to industrial wastes. 

9.1.5 Effectiveness of the National Pretreatment Progmm 

l Program scope 

- The pretreatment program has targeted the appropriate POTWs for control of 
nondomestic sources. Of more than 15,000 POTWs in the Nation, pretreatment 
program requirements are being implemented by 1,442 local control authorities at 
2,015 treatment plants and by five States at 314 plants. Another 100 local 
programs, covering 113 plants, are being developed. These pretreatment programs 
and their POTWs are collectively responsible for more than 82 percent of the 
Nation’s municipal wastewater treatment capacity, and they receive the vast 
majority of all industrial discharges to POTWs in the United States. 

- Virtually all the POTWs reported in TRIS to be receiving over 1 million pounds of 
toxic chemicals are covered by programs. Evaluation of various data sources (e.g., 
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TRIS, NEEDS, 304(l) data) may enable EPA to target additional POTWs for 
development of local pretreatment programs. 

- Categorical and other industrial users discharge more toxic pollutants, particularly 
toxic organics, than are regulated by either categorical standards or local limits. 

l Implementation Status 
- Measurements of the level of programmatic implementation of local programs 

indicate that local implementation is well underway. Ninety-four percent (totaling 
1,442) of required local pretreatment programs have been approved. Twenty- 
seven States have approved State pretreatment programs. Specific programmatic 
implementation issues will require more attention, such as the need for POWs to 
develop technically based local limits and to adequately enforce all pretreatment 
standards and requirements. 

- PCS indicates that 84 percent of SIUs have been issued control mechanisms, and 
90 percent of SIUs have been inspected under local programs. 

- Estimates of industrial noncompliance range from 10 percent (PCS), to 17 percent 
(International Joint Commission), to 41 percent (General Accounting Office). This 
is higher than the corresponding SNC rate for direct dischargers. 

- EPA Regions and States have performed extensive oversight of local pretreatment 
programs, having performed more than 3,600 audits and inspections at 1,328 
POTWs in the last 5 years. 

- To assist POTWs and States in implementing the pretreatment program, EPA has 
released 37 guidance manuals and conducts 46 workshops and seminars per year. 

- One of the pretreatment program’s key strengths is implementation at the local 
level, which provides the flexibility necessary to respond to site-specific 
conditions. In general, locally implemented programs have been found to regulate 
more noncategorical industries than State-run programs. In contrast to State-run 
programs, local programs have developed and implemented site-specific local 
limits to prevent pass through and interference and have conducted more frequent 
monitoring of industries to assess compliance. 

- The decentralized local approach has, however, resulted in instances of incomplete 
or inconsistent implementation of local pretreatment programs. As many as 40 
percent of the approved local pretreatment programs need to improve at least one 
key area of implementation (e.g., issuance of industrial user control mechamsms, 
development of local limits, enforcement). 

l Environmental Results 
- The lack of comprehensive environmental data makes it difficult to evaluate the 

program’s effectiveness in achieving the goals of the CWA. However, evidence 
from various data sources suggests that the pretreatment program has resulted in 
significant reductions in the discharge of toxic pollutants to POTWs and from 
mws to the environment. 

- Many POTWs report significant declines in concentrations and loadings of toxic 
pollutants in influent, effluent, and sludge associated with implementation of 
pretreatment programs. These decreases have reduced operational problems and 
have improved the quality of receiving waters and sludges. 
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9.1.6 Alternative Re(guiatory Strategies for Pretreatment 

l The overall regulatory framework for control of toxic discharges to POTWs appears to 
provide suitable mechanisms to address environmental concerns. 

l EPA considered five alternative strategies that might be appropriate: 
(1) enhancement of national pretreatment categorical standards, (2) improvement of 
site-specific standards and modifications, (3) better environmental controls on 
POTWs, (4) improved monitoring, and (5) a shift of administrative responsibilities. 

l Regulatory improvements were found desirable in three of the five areas: enhancing 
pretreatment standards, improving site-specific standards, and enhancing 
environmental controls on POTWs. Section 9.2 provides more detail concerning 
these improvements. 

l The benefits to be derived for each action have not been quantified in monetary terms. 

9.2 RECOMMENDATIONS 

From the major findings in this Report to Congress, EPA recommends the following 

approaches, none of which will require statutory changes, to further reduce the environmental 
impacts associated with toxic discharges to and from POTW: 

l Continue to promulgate national categorical pretreatment standards and stress the 
adoption of cost-effective pollution prevention and domestic wastewater controls 
wherever feasible. 

l Improve local pretreatment standards (both removal credits and local limits) to 
further reduce toxic loadings and to ensure the integrity of POTW collection systems. 

l Improve the scientific basis of pretreatment controls, and provide better benchmarks 
for pretreatment program performance, by establishing comprehensive standards and 
criteria for all media affected by PO7W discharges. 

Aspects of these broad recommendations are more fully explained below. It should be 
noted that EPA is currently undertaking many regulatory development and program 

implementation activities envisioned by these recommendations. These recommendations do 

not comprise entirely new initiatives, but are intended to complement ongoing water pollution 

control efforts by municipalities, States, and the EPA. 
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Recommendation One: Enhance National Categodcal Pretreatment Standards 

l Continue to develop new and revised categorical standards in accordance with EPA’s 
plan developed under 304(m), and continue to review new pollutants, particularly 
those nonpriority pollutants now known to pose significant environmental risks, for 
inclusion in categorical standards. Where final standards are not necessary on a 
national basis, issue guidance to POTWs on problem pollutants and control options. 

l Continue to consider cost-effective pollution prevention techniques as the basis for 
categorical standards where such techniques offer the best available technology 
economically achievable (BAT). 

l Reexamine the removal credit requirements of the General Pretreatment Regulations 
(5403.7) in light of the findings of this report Further topics for examination might 
include the definition of consistent removal, monitoring requirements, types of 
compounds for which removal credits are and are not available, the use of data from 
similar POTWs, and specific conditions for inclusion in the NPDES permit once 
removal credits are approved 

Recommendation Two: Improve Local Pretreatment Standards 

l Promote opportunities for use of cost-effective pollution prevention tools in industrial 
user permitting, local limits development, spill control, and inspections to reduce 
nondomestic loadings of toxic pollutants. Encourage market forces and industrial 
user input into the process of developing and allocating POTW local limits. 

l Promote domestic hazardous waste programs and other opportunities to reduce 
discharges of pollutants from domestic sources. 

l Consider revising the local limits requirements in the General Pretreatment 
Regulations (9403.5) to address methods for determining pollutants of concern, use of 
actual monitoring data instead of default or literature values, the basis of limits, and 
other issues. 

l Consider developing additional local limits guidance for high-risk nonconservative 
organic pollutants (e.g., volatile organic compounds). 

l Assess the degree to which corrosion control programs and pipe replacement 
programs completed in response to Safe Drinking Water Act requirements may 
reduce concentrations of metals in municipal wastewaters. 

Recommendation Three: Improve Scientifi Basis of Pretreatment Controls 

l Continue to emphasize with EPA Regions and States the need for water quality- 
based NPDES permits for pretreatment POTWs. 

l Continue to train permit writers in methods for incorporating water quality-based 
limits and sludge requirements in NPDES permits. 

l Target pretreatment POTWs for additional monitoring and reporting, in order to 
ascertain the need for additional toxics control, based on data showing actual or 
reasonable potential for problems. Target additional POTWs for development of local 
pretreatment programs based on these same data sources. 
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l Establish measures for assessing the environmental effectiveness (e.g., improved 
water quality and sludge quality) of local pretreatment programs. Incorporate these 
measures into ongoing implementation activities (such as audits, PCIs, or POTW 
aMual reports). 

l Continue to develop water quality and sludge quality standards. 

l Issue guidance to States emphasizing the need to develop water quality standards 
and wasteload allocations for toxics of concern. Provide technical assistance as 
necessary. 

l Continue aggressive enforcement of pretreatment standards and requirements at the 
local, State, and Federal levels. 
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ABBREVIATIONS AND ACRONYMS 

ACGIH 

AMSA 

BAT 

BPJ 

BMR 

BPT 

BOD 

CERCLA 

CIU 

CWA 

DSS 

EPA 

GAO 

IDLH 
ITD 

IU 

mgd 
MISA 

NEDS 

NIOSH 

NPDES 

NSSS 

NURP 

ORD 

OSHA 

OWEP 

PASS 

PCS 

POTW 

American Conference of Governmental Industrial Hygienists 

Association of Metropolitan Sewerage Agencies 

Best Available Technology Economically Achievable 

Best Professional Judgement 

Baseline Monitoring Report 

Best Practicable Technology 

Biochemical Oxygen Demand 

Comprehensive Environmental Response, Compensation, and Liability Act 
(Superfund) 

Categorical Industrial User 

Clean Water Act 

Domestic Sewage Study 

U.S. Environmental Protection Agency 

General Accounting Office 

Immediately dangerous to life and health 

Industrial Technology Division (EPA Office of Water Regulations and 
Standards) 

Industrial User 

Million gallons per day 

Municipal Industrial Strategy for Abatement 

National Emissions Data System 

National Institute of Occupational Safety and Health 

National Pollutant Discharge Elimination System 

National Sewage Sludge Survey 

National Urban Runoff Program 

Office of Research and Development 

Occupational Safety and Health Administration 

Office of Water Enforcement and Permits (EPA) 

Pretreatment Audit Summary System 

Permit Compliance System 

Publicly Owned Treatment Works 
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ABBREVIATIONS AND ACRONYMS (CONTINUED) 

PPIC 

PSES 

RCRA 

RIA 

RNC 

SDWA 

SIU 

SNC 

SS 

STORET 

SU 

TDS 

TOC 

TTO 

TRIS 

TSCA 

TSD 

TSS 

TTO 

TWA 

UST 

WERL 

WET 

WPCF 

WWTP 

Pollution Prevention Information Clearinghouse 

Pretreatment Standards for Existing Sources 

Resource Conservation and Recovery Act 

Regulatory Impact Analysis 

Reportable Non-Compliance 

Safe Drinking Water Act 

Significant Industrial User 

Significant Non-Compliance 

Suspended Solids 

Storage and Retrieval Data Base 

Standard Units 

Total Dissolved Solids 

Toxic Organic Compounds 

Total Toxic Organics 

Toxic Release Inventory System 

Toxic Substances Control Act 

Treatment, storage, and disposal operations 

Total Suspended Solids 

Total Toxic Organics 

Time Weighted Average 

Underground Storage Tank 

Wastewater Engineering Research Laboratory (EPA) 

Whole Effluent Toxicity 

Water Pollution Control Federation 

Wastewater Treatment Plant 
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GLOSSARY 

Acclimated - A term introduced in the Domestic Sewage Study to characterize removals 
achieved by activated sludge treatment plants that have a consistent influent wastewater 
feed of each pollutant at 500 parts per billion. 

Activated Sludge Process - A (secondary) biological treatment process consisting of an 
aeration tank(s) where oxygen is supplied to maintain dissolved oxygen levels, followed by a 
clarifier that provides for the removal of solids. 

Allowable Headworks Loading - The maximum pollutant loading that may be received at 
the headworks of a specific treatment works calculated to ensure the prevention of 
interference or pass through from that pollutant. 

Approval Authority - The regulatory agency (the Director in an NPDES State with an 
approved State pretreatment program and the appropriate Regional Administrator in a non- 
NPDES State or without an approved State pretreatment program) that is responsible for 
overseeing and enforcing the development and implementation of the POTW’s local 
pretreatment program. (40 CFR 403.3[c]) 

Approved Pretreatment Program - A program administered by a POTW that meets the 
criteria established in the General Pretreatment Regulations and that has been approved by 
the approval authority. (40 CFR 403.3[d]) 

Baseline Monitoring Report (BMR) - A report submitted by categorical industrial users 
within 180 days after the effective date of an applicable categorical standard indicating the 
compliance status of the user with the categorical standard. (40 CFR 403.129[b]) 

Best Available Technology (BAT) - A level of technology represented by a higher level of 
wastewater treatment technology than required by Best Practicable Technology (BPT). BAT 
is based on the best (state of the art) control and treatment measures that have been 
developed or are capable of being developed within the appropriate industrial category. 

Biochemical Oxygen Demand (BOD) - The rate at which microorganisms use the oxygen in 
water or wastewater while stabilizing decomposable organic matter under aerobic conditions. 
BOD measurements are used as a measure of the organic strength of wastewater. 

Categorical Industrial User - An industrial facility subject to regulation by a national 
categorical pretreatment standard established by EPA. 

Categorical Standards - Pollutant discharge standards that apply to users in specific 
industrial categories determined to be the most significant sources of toxic pollutants 
discharged to the Nation’s treatment works. These standards are based on the best 
technology available to treat the pollutants of concern resulting from the regulated processes. 
Categorical pretreatment standards are published by industrial category, each as a separate 
regulation. All firms regulated by a particular category are required to comply with these 
standards, regardless of where they are located in the United States. 

Chemical Abstracts Services - A registry of over 10 million different chemical substances. 

Clarifier - A wastewater treatment unit designed to remove settlable solids. 
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Comminuters - Devices used to cut wastewater solids to a width of 1/4 to 3/4 inches without 
removing them from the wastewater. 

Conservative Pollutants - Pollutants that are not biodegraded or volatilized at a 
wastewater treatment works. 

Control Authority - A POTW with an approved POTW pretreatment program, or the 
approval authority if the POTW does not have an approved POTW pretreatment program. 
(40 CFR 403.12[a]) 

Conventional Pollutants - Biochemical oxygen demand, total suspended solids, fecal 
coliform, pH, and oil and grease. 

Decile - Each of the 10 equal divisions of an ordered number set. (Ten percent of the values 
lies within each division.) 

Domestic Sewage Study (DSS) (Report to Congress on the Discharge of Hazardous 
Wastes to Publicly Owned Treatment Works [February 1986]) - This report evaluated the 
impacts of waste discharged to POTWs as a result of the Domestic Sewage Exclusion. 

Environmental Protection Agency (EPA) - A regulatory agency established by the U.S. 
Congress to administer the Nation’s environmental laws. (Section 122.2 of the Clean Water 
Act) 

Fundamentally Different Factor (FDF) Variances - A modification of a categorical 
pretreatment standard that may be granted by EPA when an industry or interested party 
demonstrates that factors exist in its process that were not considered in the development of 
the standard. (40 CFR 403.13). 

40-POTW Study - Also known as The Fate of Priority Pollutants in Publicly Owned 
Treatment Works (EPA 440/1-82/303) September 1982. 

47-POTW Study - A data base compiled for this report by EPA from readily available 
information on pollutant removals at 47 POTWs. 

GAGE Survey - A file containing data on river flows organized by STORET reach and 
segment. 

Grit Chamber - A wastewater treatment unit designed to remove inert solids from 
wastewater based on differential settling rates of the wastewater solids and the flow and 
velocity of the wastewater. 

Hazardous Waste - Section 1004(5) of the Resource Conservation and Recovery Act 
(RCRA) defines hazardous waste as “a solid waste, or combination of solid wastes, which, 
because of its quantity, concentration, or physical, chemical, or infectious characteristics, may: 

(A) cause, or significantly contribute to an increase in mortality or an increase in 
serious irreversible, or incapacitating irreversible, illness; or 

(B) pose a substantial present or potential hazard to human health or the environment 
when improperly treated, stored, transported, or disposed of, or otherwise 
managed.” (40 CFR 261.3) 
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Hazardous Waste Data Management System (HWDMS) - A data base maintained by 
the Office of Solid Waste to track the permit, compliance, and enforcement status of RCRA 
hazardous wastehandlers. The data base contains information for more than 90,000 facilities, 
which are classified as hazardous waste generators; transporters; treatment, storage, and/or 
disposal (TSD) facilities; or nonregulated facilities. 

Hydraulic Detention Time - The hydraulic detention time of a particular vessel at a 
particular flow may be defined as the flow per unit time divided by the volume of the vessel. 

Indirect Discharge - The introduction of pollutants from any nondomestic source into a 
POTW. (40 CFR 403.3[g]) 

Industrial User - An industrial user is any source of indirect discharge. (40 CF’R 403.3 [u]) 

Interference - A discharge which, alone or in conjunction with a discharge or discharges 
from other sources, both: 

(A) Inhibits or disrupts the POTW, its treatment process or operations, or its sludge 
processes, use or disposal; and 

(B) Therefore is a cause of a violation of any requirement of the POTW’s NPDES 
permit (including an increase in the magnitude or duration of a violation) or of the 
prevention of sewage sludge use or disposal in compliance with the following 
statutory provisions and regulations or permits issued thereunder (or more 
stringent State or local regulations): Section 405 of the Clean Water Act, the 
Solid Waste Disposal Act (SWDA) (including Title II, more commonly referred to 
as the Resource Conservation and Recovery Act (RCRA), and including State 
regulations contained in any State sludge management plan prepared pursuant to 
Subtitle D of SWDA), the Clean Air Act, the Toxic Substances Control Act, and 
the Marine Protection, Research and Sanctuaries Act. (40 CFR 403.3[i]). 

Lagoons/Stabilization Ponds - Simple basins commonly surrounded by earthen dikes that 
provide treatment for wastewater through settling and stabilization. 

Local Limits - National pollutant discharge limits developed and enforced by the POTW for 
specific pollutants of concern to its system to ensure compliance with the prohibited discharge 
standards. (40 CFR 403S[c]) 

Municipal Industrial Strategy for Abatement (MBA) Study - A study of 37 Canadian 
SIPS conducted to provide influent and effluent monitoring data to support the development of 
monitoring regulations. 

National Pollutant Discharge Elimination System (NPDES) - The national program for 
issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing permits, and 
imposing and enforcing pretreatment requirements, under Sections 307, 402, 318, and 405 of 
CWA. (Section 122.2) 

National Pretreatment Program - The program administered and implemented by EPA 
(and approved States) as a subset of the National Pollutant Discharge Elimination System 
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(NPDES) program to control discharges of pollutants by industrial and commercial facihties 
to POTWS. 

National Pretreatment Standard - Any regulation containing pollutant discharge limits 
promulgated by the EPA in accordance with Section 307 of the Clean Water Act, which 
applies to industrial users. This term includes prohibited discharge standards, categorical 
standards, and local limits. (40 CFR 403.3 u]) 

National Sewage Sludge Study (NSSS) - A study conducted in 1988 that included sampling 
visits to a variety of PCYlWs. Sewage sludge samples were collected after final processing in 
an effort to identify the presence and level of toxic pollutants contained in municipal sewage 
sludge. 

NEEDS 1988 - An access data base from the biennial NEEDS Survey to estimate the cost 
of construction needed by U.S. POTWs. 

NEEDS Survey - A biannual assessment of the total cost to the Nation of bringing all 
facilities into compliance with the goal of the Clean Water Act to provide a minimum of 
secondary wastewater treatment. 

NRDC Consent Decree - A settlement agreement that ended litigation over the toxics 
control provisions of the 1972 Federal Water Pollution Control Act (FWPCA) Amendments 
([NRDC v. Train, 8ERC2120 [D.D.C. 19761, modified March 1979, October 1982, August 
1983, January 1984, July 1984, and January 1985). This agreement required EPA to 
promulgate technology-based standards addressing 65 compounds or classes of compounds 
for 21 industrial categories. This list of toxic pollutants was adopted by Congress in the 1977 
Clean Water Act Amendments. 

Pass Through - A discharge that exits the POTW into waters of the United States in 
quantities or concentrations that, alone or in conjunction with a discharge or discharges from 
other sources, causes a violation of any requirement of the POTW’s NPDES permit, including 
an increase in the magnitude or duration of the violation. (40 CFR 403.3[n]) 

Permit Compliance System (PCS) - A data base used td track information for all NPDES 
permitted facilities. This information includes facility data, discharge data, compliance 
schedule requirements, enforcement activities, and compliance status. A subset of this 
system, the Pretreatment Program Enforcement Tracking System (PPETS), tracks 
pretreatment program implementation information for all municipal facilities with approved 
pretreatment programs. 

PRELIM - An EPA computer program designed to assist POTWs in developing technically 
based local limits. 

Pretreatment - The reduction of the amount of pollutants, the elimination of pollutants, or 
the alteration of the nature of pollutant properties in wastewater prior to or in lieu of 
discharging or otherwise introducing such pollutants into a POTW. The reduction or 
alteration may be obtained by physical, chemical, or biological processes, process changes, or 
by other means, except that dilution may not be used to substitute for treatment. Appropriate 
pretreatment technology includes control equipment, such as equalization tanks or facilities, 
for protection against surges or slug loadings that might interfere with or otherwise be 
incompatible with the POTW. (40 CFR 403.3[q]) 
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Pretreatment Audit Summary System (PASS) - An EPA data base designed specifically to 
track information obtained during EPA and/or State audits and inspections of local 
pretreatment programs. 

Pretreatment Implementation Review Task Force (PIRT) - A task force established by 
EPA in 1984 to review the implementation status of the National Pretreatment Program and 
to provide the Agency with recommendations for improving the program. 

Pretreatment Standards for Existing Sources (PSES) - Categorical standards and 
requirements applicable to industrial sources that began construction prior to the publication 
of the proposed pretreatment standards for that industrial category. (See individual 
categorical standards in 40 CFR Parts 405-471 for specific dates.) 

Primary Treatment - The removal of wastewater solids through sedimentation. 

Priority Pollutant - A list of pollutants originally developed during negotiations between the 
National Resources Defense Council (NRDC) and EPA and, incorporated as a part of a 
settlement agreement that ended litigation over the toxics control provisions of the 1972 
Federal Water Pollution Control Act (FWPCA) Amendments mDC v. Tra 8ERC2120 
lD.D.C. 19761, modified, March 1979, October 1982, August 1983, January 1984, and January 
1985). The settlement agreement is commonly referred to as the “NRDC Consent Decree.” 
This list, containing 65 compounds or classes of compounds, including 129 toxic pollutants 
(and subsequently amended to 126 pollutants), was adopted by Congress in the 1977 Clean 
Water Act Amendments. (40 CFR 403, Appendix B) 

Prohibited Discharge Standards - Discharge standards established by EPA; including 
general and specific prohibitions. The general prohibitions prohibit pass through and 
interference. The specific prohibitions are intended to protect the treatment works and its 
operations by prohibiting the discharge of pollutants that will interfere with or pass through 
the treatment works. In particular, they prohibit pollutants that: 

(A) Create a fire or explosion hazard in the sewers or treatment works, specifically 
including those with a closed-cup flashpoint of greater than 14O*F (6O’C) 

(B) Are corrosive (with a pH lower than 5.0) 

(C) Are solid or viscous in amounts that will cause obstruction to the flow to and/or in 
the treatment works, resulting in interference 

(D) Are petroleum oil, nonbiodegradable cutting oil, or mineral oil products in amounts 
that will cause interference or pass through 

(E) Have a flow rate or concentration that will cause interference 

(F) Increase the temperature of the wastewater entering the treatment works to 
greater than 104*F (4O’C) 

(G) Have a fume toxicity in a quantity that may cause acute worker health and safety 
problems. (40 CFR 403.5) 

Publicly Owned Treatment Works (POTW) - A treatment works, as defined by Section 
212 of the Clean Water Act, that is owned by a State or municipality (as defined by Section 
501141 of the Act). This definition includes any devices and systems used in the storage, 
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treatment, recycling, and reclamation of municipal sewage or industrial wastes of a liquid 
nature. It also includes sewers, pipes, and other conveyances only if they convey 
wastewater to a POTW treatment plant. The term also means the municipality as defined in 
Section 502(4) of the Act, which has jurisdiction over the indirect discharges and dischaiges 
from such a treatment works. (Section 403.3[0]) 

Removal - The amount by which a pollutant in the influent of the treatment works is reduced 
by the treatment processes prior to its discharge by the treatment works. (403.7[a][i]) 

Removal Credit - A revision to a discharge limit for an industrial user subject to a 
categorical pretreatment standard for a particular pollutant discharged to a particular 
treatment works based on that treatment works’ ability to remove the pollutant to a degree 
significantly greater than that considered in the development of the standard. The POTW 
must apply to the approval authority for authorization to grant a removal credit to its affected 
industrial users. Such authorization will only be granted where the POTW can demonstrate 
that the revised discharge limit will not endanger its compliance with all applicable 
requirements, including water quality standards, NPDES permit conditions, and sludge reuse 
and/or disposal requirements. (40 CFR 403.7) 

Reportable. Non-Compliance (RNC) - Criteria developed by OWEP that are used to 
evaluate local program implementation and that provide the framework for the definition of 
reportable noncompliance. The criteria should be used by EPA Regions and approved States 
to report POTW noncompliance with pretreatment requirements on the QNCR (Quarterly 
Noncompliance Report). The criteria are: 

l POTW establishment of insignificant user control mechanisms 

l POTW compliance monitoring and inspections 

l POTW enforcement or pretreatment standards and reporting requirements 

l POTW reporting to the approval authority 

l Other POTW implementation requirements. 

Screening - A preliminary wastewater treatment unit found at or near the headworks of the 
treatment works that consists of parallel bars or gratings with uniform spacing designed to 
remove larger debris and solids from the wastewater. 

Secondary Sedimentation - A function of the secondary clarifier that is designed to remove 
the biomass from the wastestream, thereby allowing for recycling and wasting of solids. 

Secondary Treatment - Treatment processes, including activated. sludge, trickling filters, 
and lagoon systems, that are designed to break down pollutants in the wastewater through 
biochemical processes. The level of treatment required for secondary treatment is. defined in 
40 CFR Part 133. 

Significant Industrial User (SW) - Any industrial user that meets any of the following 
criteria: 

(A) Is subject to categorical pretreatment standards 
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(B) Discharges an average of 25,000 gallons or more per day of process wastewater 
to the treatment works 

(C) Contributes a process wastestream that makes up 5 percent or more of the 
hydraulic or organic capacity of the treatment works 

(D) Is determined by the PGTW to have a reasonable potential for adversely affecting 
the treatment works’ operation or for violating any pretreatment standard or 
requirement. (40 CFR 403.3[t]) 

Significant Non-Compliance (SNC) - Criteria used by control and approval authorities to 
identify important violations and/or patterns of noncompliance. These criteria are used to 
establish enforcement priorities and comply with special reporting requirements. An 
industrial user is in significant non-compliance if its violation meets one or more of the 
following criteria: (A) Chronic violations of wastewater discharge limits, defined here as 
those in which 66 percent or more of all of the measurements taken during a 6-month period 
exceed (by any magnitude) the daily maximum limit or the average limit for the same 
pollutant parameter; (B) Technical Review Criteria (TRC) violations, defined here as those in 
which 33 percent or more of all of the measurements for each pollutant parameter taken during 
a 6-month period equal or exceed the product of the daily maximum limit or the average limit 
multiplied by the applicable TRC; (C) Any other violation of a pretreatment effluent limit 
(daily maximum or longer term average) that the Control Authority determines has caused, 
alone or in combination with other discharges, interference or pass through (including 
endangering the health of the POTW personnel or the general public); (D) Any discharge of a 
pollutant that has caused imminent endangerment to human health, welfare, or to the 
environment or has resulted in the POTW’s exercise of its emergency authority under 
paragraph (f)(l)(vi)(B) of this section to halt or prevent such a discharge; (E) Failure to 
meet, within 90 days after the schedule date, a compliance schedule milestone contained in a 
local control mechanism or enforcement order for starting construction, completing 
construction, or attaining final compliance; (F) Failure to provide, within 30 days after the due 
date, required reports, such as baseline monitoring reports, periodic self-monitoring reports, 
and reports on compliance with compliance schedules; (G) Failure to accurately report 
noncompliance; (H) Any other violation or group of violations that the Control Authority 
determines will adversely affect the operation or implementation of the local pretreatment 
program. 

Solvent Recycling Industry (SRI) - Commercial facilities that recycle spent solvents 
resulting from manufacturing processes or cleaning operations located at other sites. SRI 
facilities do not include recovery operations that are an integral part of a main process, such 
as solvent refining or vegetable oil manufacturing, and they do not include operations added 
on to a process, such as surface coating industries that reclaim spent solvents reused onsite. 

STORET (Storage and Retrieval Data Base) - A data base that includes water-related 
environmental data for all 50 States. 

Total Toxic Organics (TTO) - Total toxic organics, which is the summation of all 
quantifiable values greater than 0.01 milligrams per liter for a long list of toxic pollutants 
identified under individual categorical standards. 
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Toxic Pollutant - For purposes of this report, any pollutant, including any pollutant listed as 
toxic under Section 307(a)(l) of the Clean Water Act (priority pollutants) and other 
pollutants as reported by the various data sources used in this report. 

Toxic Release Inventory System (TRIS) - Established under Section 313 of the 1986 
Emergency Planning and Community Right to Know Act, ‘IRIS is a data source used to 
identify toxic pollutants being discharged by industrial and commercial sources into the 
environment, including discharges to POTWs. 

Trickling Filter - A secondary treatment process consisting of a bed of coarse inert 
materials (natural or synthetic) over which the primary clarifier effluent is uniformly 
distributed. The inert materials provide a surface for the growth of biomass that treats the 
wastewater. 

Used Oil Reclamation and Re-Refining Industry - Consists of approximately 68 used oil 
recycling businesses. The industry can be subdivided into two facility classes based on the 
sophistication of the processing technology and the purity of the product. 

Whole Effluent Toxicity (WET) - The aggregate toxic effect of an effluent measured directly 
by a toxicity test. (40 CFR 122.21 u]) 
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