
9248 Federal Register / Vol. 58, No. 32 I Friday, February 19, 1993 / Rules and Regulations 

ENVIRONMENT AL PROTECTION 
AGENCY 

40 CFR Parts 257,403 and 503 

(FRL-4203-3} 

Standards fol' the Use or Disposal of 
Sewage Sludge 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: Under authority of Sections 
405(d) and (e) of the Clean Water Act 
{CWA). as amended (33 U.S.C.A. 1251, 
et seq.). the Environmental Pr_otection 
Agency (EPA) is promulgating 
regulations to protect public health and 
the environment from any reasonably 
anticipated adverse effects of c·ertain 
pollutants that may be present in 
sewage sludge. The regulations establish 
requirements for the final use and 
disposal of sewage sludge in three 
circumstances. First, the regulations 
establish requirements for sewage 
sludge when the sludge is applied to the 
land for a beneficial purpose (including 
sowage sludge or sewage sludge 
produtts that are sold or given away for 
use in home gardens). Second , the 
regulations establish standards for . 
sludge when the sludge is disposed on 
land by placing it on surface disposal 
sites (including sewage sludge-only 
landfills). Third, the regulations 
establish requirements for sewage 
sludge when incinerated. The standards 
for each end use and disposal practice 
consist of general requirements, 
numerical limits on the pollutant 
con~entrations in sewage sludge, 
management practices and, in some 
cases, operational requirements. The 
final rule also includes monitoring, 
rncordkeeping and reporting 
requirements: 

Stondords apply to publicly and 
privately owned treatment works that 
generate or treat domestic sewage 
sludge, as well as to any person who 
uses or disposes of sewage sludge from 
such treatment works. The rule requires 
compliance with these standards as 
expeditiously as possible but no later 
than 12 months from the date the rule 
is published, or within 24 months of 
publication if.construction of new 
pollution control facilities is required to 
comply with the regulations. The final 
mle also includes conforming 
amendments to 40 CFR. parts 257 and 
403. 
DATES: The effective date is March 22, 
1993. Additional comments and data 

, will be accepted until May 20, 1993. 
The incorporation by reforence of 

certain publications listed in this 

regulation is approved by the Director of· 
the ~ederal Register as of May 20, 1993. 
ADDRESSES: This Notice is requesting 
comments and data the Agency will 
consider for Round Two part 503 
rulemaking. Send written comments 
and data described in this Notice to 
Round Two Part 503 Sewage Sludge Use 
and Disposal Rule; Comment Clerk; 
Water Docket MG-4101; Environmental 
Protection Agency; 401 M Street, SW; 
Washington, DC 20460. Respondents are 
also requested to submit an original and 
3 copies of their written information. 
Respondents who-want receipt of their 
information acknowledged should 
include ·a self-addressed, stamped 
envelope. All submissions must be 
postmarked or delivered by hand, no 
facsimiles {faxes) will be accepted. 

A copy of the comments and 
supporting documents cited in the 
reference· section of this Notice are 
available for review-at EPA's Water 
Docket; 401 M Street, SW,; Washington, 
DC 20460. The Docket is located in 
room L-102. For access to Docket 
materials, call (202) 260-3027 between 
9 a.m. and 3:30 p.m. for an 
appointment. The EPA public 
information regulation (40 CFR part 2) 
provides that a reasonable fee may be 
charged for copying. 
FOR FURTHER INFORMATION CONTACT: 
Further information on the part 503 rule 
may be obtained by writing or calling 
Dr. Alan Rubin, U.S. Environmental 
Protection Agency, Office of Water, · 
Sludge Risk Assessment Branch (WH-
586), 401 M Street, SW., Washington, 
DC 20460, (202) 260-1306. Information 
on the availability of single copies of the 
final rule, technical support documents, 
and copies of the data, analyses and 
models discussed in today's final rule is 
provided in part XIV of SUPPLEMENTARY 
INFORMATION. 
SUPPLEMENTARY INFORMATION: The 
preamble to this Notice is organized as 
follows: 

Overview 
Part I: Generation, Use and Disposal of 

Sewage Sludge 
Part II: Federal end State Requirements 
Part Ill: Selection of Pollutants Considered 

for Regulation 
Part IV: February 6, 1989 Proposed Rule 
Part V: November 9, 1990 Notice of 

Availability of Information and Data, and 
Anticipated Impacts on Proposed Rule 

Part VI: Risk Assessment Mothodology 
Part VII: Risk Management Approach 
Part VIII: Exposure Assessment Methodology 

and Other Risk Management Issues for 
Sewage Sludge Use and Disposal 
Practices for the Final Rule 

Part IX: Selection of Pollutants for Regulation 
Part X: Aggregate Risk Assessment for the 

Final Part 503 Regulation 

Part XI: Description of the Fi.nal 40 CFR Part 
503. Regulation 

Subpart A: General Provisions 
Subpart B: Land Application 
Subpart C: Surface Disposal 
Subpart D: Pathogens and Vector 

Attraction 
Subpart E: Incineration 

Part Xll: Implementation of 40 CFR Part 503 
Part XIII: Benefits and C:Ost of the 

Amendments to Parts 257 and 403 and 
the Final Part 503 Regulation 

Part XIV: Availability of Technical 
. Information on the Final Rule 

Part XV: Description of the Amendments to 
40 CFR Parts 257 and 403 

Overview 
With the publication of today's rule. 

EPA has now met its longstanding 
obligation to promulgate regulations to 
establish standards for the use and 
disposal of.sewage sludge. EPA's 
undertaking required an unprecedented 
effort to assess the potential for 
pollutants in sewage sludge to affect 
public health and the environment 
through a number of different routes.of 
exposure. As a resulf, EPA's effort, a·n 
enormously complex one, has required 
it to address issues that affect many of 
the Agency's other major regulatory 
responsibilities. For example, 
evaluation of the risks posed by 
pollutants that may be present in sludge 
applied to !arid required the Agency to 
consider human exposure through 
inhalation, direct ingestion of soil 
fertilized with sewage sludge and 
through consumption of crops grown OJ} 

this soil, among others. EPA also 
assessed the potential risk to human 
health through contamination of • 
drinking water sources or surface water 
·when sludge is disposed of on the land. 
EPA also evaluated the potential effects 
directly on crops, on cattle. on surface 
water aquatic species and wildlife. EPA 
also evaluated the effect of emissions 
from sewage sludge incinerators on 
human health. Thus, development of 
the sewage sludge regulation had 
obvious implications for Agency 
activities under the Clean Air Act, the / 
Resource Conservation and Recovery 
Act, the Toxic Substances Control Act, 
the Comprehensive Environmental 
Response, Compensation and Liability 
Act and the Safe Drinking Water Act. 

Development of this rule presented 
the Agency with a number of specific 
challonges in ~ddition to those 
associated with coordinating these 
standards with other Agency programs. 
Not the least of these was assessing the 
potential for adverse effects on public 
health and the environment from 
pollutants in sludge. This is particulariy 
difficult with respect to non-human 
health effects, given the limited 
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information available to the Agency in 
this area. This evaluatioi'I was further 
complicated by the fact that the · 
methods for evaluating non-human 

. health effects are less welladeveloped 
than those the Agency has traditionally 

. relied on for evaluating human health 
effects. 

Nevertheless, EPA is confident that 
the regulations it is promulgating today 
adequately protect public health and the 
environment from all reasonably 
anticipated adverse effects, as required 
by section 405(d), for several reasons. 
First, EPA has evaluated its regulations 
for aggregate national health impact. As 
explained in more detail below, even 
given very conservative assumptions 
that probably overstate exposure, there 
ore virtually no effects when sludge is 
disposed of on t~e land or used as a soil 
condit,ioner or fertilizer in compliance 
with these rules. Further, even when 
sludge is incinerated and the population 
potentially exposed to the incinerator 
emissions is greater, the effects are 
small. 

Second, use and disposal of sewage 
sludge is not new in this country. In the 
process of developing these regulations, 
EPA reviewed the available scientific 
and technical literature for information 
on sewage sludge. That search-did not 
tum up any evidence that the use of 
sewage sludge is causing any significant 
or widespread adverse effects. While 
anecdotal, this evidence tends to 
confirm what EPA's rislc assessment 
review showed more scientifically. 

Finally, the Agency's sewage sludge 
assessment effort is not over. This is the 
first stage ofEPA's sewage sludge 
regulatory program-'.'Round One." The 
stotute under which these regulations 
are issued requires the Agency to 
develop regulations in two steps and to 
revise these regulations periodically if 
additional information suggests the 
need for regulation of other pollutants. 
The Agency ha~ committed to 
identifying in May, 1993, the additional 
pollutants it will consider for regulation 
in "Round Two" and announcing its 
schedule for completion of the second 
stage effort. The Agency is comfortable 
that the regulations promulgated here 
are adequately protective because most 
of the effects that these regulations are 
designed to prevent are largely chronic, 
not acute ones. Even in the unlikely 
event that new Information dictates 
reconsideration of some of the 
determinations on which EPA has based 
its health conclusions for this rule, there 
would be no adverse.short-term human 
health consequences since standards to 
protect against chronic effects are well 
below acute effects levels. Moreover, the 
Agency is committed to an effort that 

• 

investigates many of the assumptions .it 
used in determining what levels of 
pollutants in sewage sludge were 
consistent with broad protection of 
public health and the environment as 
discussed below. Based on the results of 

· this study or any new information 
showing an increased potential for 
adverse effects on public health, the 
Agency is prepared to move aggressively 
to address any problems with sewage 
sludge use should the evidence warrant. 

Clean Water Act 

Congress adopted the Clean Water Act 
(CWA) to "restore and maintain the 
chemical, physical, and biological 
integrity of the Nation's waters." . 
Section lOl(a), 33 U.S.C. 1251(a). To 
achieve this goal, the CWA prohibits the 
discharge of pollutants into navigable 
waters except in compliance with the 
statute. The CWA directs EPA to 
promulgate regulations establishing 
limits on the types and amounts of 
pollutants discharged from various 
industrial, commercial, and public 
sources of wastewater. 

Congress recognized that regulating 
only those sources discharging effluent 
directly into the nation's waters alone 
would not sufficiently achieve the 
CWA's goals. Consequently, the CWA 
requires EPA to promulgate nationally 
applicable pretreatment standards 
which restrict pollutant discharges for 
'those who discharge wastewater 
indirectly through sewers flowing to 
publicly owned treatment worlcs 
(POTWs). Section 307 (b) and (c), 33 
u.s.c: 1317 (b) & (c). Generally, these 
national pretreatment standards are 
designed to ensure that wostewaters 
from direct and indirect industrial 
dischargers are subject to similar levels 
of treatment. In addition, POTWs are 
required to implement local treatment 
limits applicable to their industrial 
indirect dischargers to satisfy any local 
requirements. 40 CFR 403.5. 

Direct dischargers must comply with 
effluent limitations in National 
Pollutant Discharge Elimination System 
("NPDES") permits; indirect dischargers 
must comply with pretreatment 
standards. These limitations and 
standards are established by regulation 
for categories of industrial dischargers 
and are based on the degree of control 
that can be achieved using various 
levels of pollution control technology. 
In addition, pretreatment standards 
must be established for those pollutants 
which are not susceptible to treatment 
by POTWs or which would interfere 
with POTW operations. CWA Sections 
30l(b). 304(b). 306, 301 CbHdl, 33 
U.S.C. 1311{b), 1314(b), 1316, and 1317 
CbHd). . 

POTWs receive wastewater from 
industrial facilities, domestic wastes 
from private residences, and run-off 
from various sources that must be 
treated prior to discharge. Treatment 
results in an effluent that may be 
discharged and a residual material, 
sewage sludge. The sewage sludge, 
usually more than 90 percent water, also 
contains solids and dissolved 
substances. The chemical composition 
and biological constituents of the sludge 
depend upon the composition of the 
wastewater entering the treatment 
facilities and the subsequent treatment 
processes. Typically these constituents 
may include volatile organics, organic 
solids, nutrients, disease-causing 
pathogenic organisms (e.g., bacteria, 
viruses, and others), heavy metals and 
inorganic.ions, and toxic organic 
chemicals from Industrial wastes, 
household chemicals, and pesticides. · 

Implementation of the CWA has 
resulted in greater levels of treatment of 
and pollutant removal from wastewater 
before discharge to surface waters, and 
the generation of large quantities of 
residual sewage sludge as a by-product 
of this treatment. Proper management of 
ever-growing amounts of sewage sludge 
is becoming increasingly important es 
efforts to remove pollutants from 
wastewater have become more effective. 
In the United States, the quantity of 
municipal sewage sludge has almost 
doubled since the enactment of the 
Clean Water Act in 1972. Municipalities 
currently generate over 5.3 million dry 
metric tons of wastewater sludge per 
year, or approximately 47 pounds per 
person per year (dry weight basis). 

A POTW has a number ·of options to 
dispose of sew.age sludge, including 
applying it to land, incineration, 
disposing of it in a landfill, or selling it 
to the public for use as a fertilizer or soil 
nutrient. However, the composition of 
the sludge can limit these choices. 

·One important avenue for sewage 
sludge disposal is through beneficial use 
and recycling projects. Sewage sludge is 
a valuable resource. The nutrients and 
other properties commonly found in 
sludge tnake it useful as a fertilizer and 
a soil conditioner. Sludge has been used 
for its beneficial qualities on 
agricultural lands, in forests, for 
landscaping projects, and to reclaim 
strip-mined land. 

At the same time, in some situations, 
disposal of sewage sludge may present 
an environmental concern because of 
contamination by harmful pollutants. 
Greater focus on surface water toxics 
control, as well as Resource 
Conservation and Recovery Act (RCRAJ 
provisions such as the ban on land 
disposal .of certain hazardous wastes 
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(section 3004(d)) and the exclusion of Amended section 405(d) established a 
discharges Into municipal sewers from timetable. for the development of the 
RCRA requirements (section 1004(27)), sewage sludge use and disposal 
may result in increased volumes of toxic guidelines. H. Rep. No. 1004, 99th Cong. 
and hazardous pollutants that reach 2d. Sass., 158 (1986}. The basis of the 
POTWs and consequently may program Congress mandated to protect 
adversely affect sludge quality when public health and the environment is 
these pollutants are removed from the the development of technical 
wastewater. requirements or standards for sewage 

Proper disposal of sewage sludge is sludge use and disposal and the 
important because contaminated or . implementation of.these standards, in 
improperly handled sludge can result in part, through a permit f.rogram. 
pollutants in the sludge re-entering the Under section 405(d. EPA must first 
environment, and possibly identify, based on available information, 
contaminating a number of different toxic pollutants which may be present 
media through a variety of exposure in sewage sludge in concentrations 
routes. Further, improper sludge which may affect public health and the 
management could lead to environment. Next, for each.identified 
environmental degradation of land and · use or disposal method, EPA must 
air. Failure to dispose of sludge properly promulgate regulations that specify 
or contaminated sludge could also have acceptable management practices and 
adverse effects on surface and ground numerical limitations for sludge that 
water and wetlands, as well as human contains these pollutants. These 
health. For example, sewage sludge regulations must be "adequate to protect 
disposed on land where there is human health and the environment 
minimal depth to ground water is of from any reasonably anticipated adverse 
concern because contaminants In the effect of each pollutant." Section 
sludge may leach out and reach an 405(d)(2)(D). The statute requires EPA 'to 
existing or potential potable water promulgate sewage sludge regulations in 
source. Concern for air quality two stages and periodically to review 
necessitates proper controls over sludge these regulations for the purpose of 
incineration. The Interrelationship identifying additional toxic pollutants 

. - among these media requires a tightly for regulation. . 
coordinated, comprehensive approach After the technical standards have 
to encourage the beneficial use of sludge been promulgated, section 405 directs 
and to avoid creating environmental that any permit under section 402 of the 
loopholes, thereby helping to assure that CWA (NPDES permits) issued to a 
solving problems In one media will not POTW or any other treatment works 
create problems for another. treating domestic sewage must include 
s t · 4 ., h Cl W conditions to implement the technical 

ec ion 05 °1-t e eon- ater Act standards unless these conditions are 
The CWA, as enacted in 1972, included in a permit issued under: 

·addressed sewage sludge use and Subtitle C of the Resource Conservation 
disposal in only one limited and Recovery Act; Part C of the Safe 
circumstan.ce: when the use or disposal Drinking Water Act; the Morine 
posed a threat to navigable waters. Protection, Research, and Sanctuaries 
Thus, section 405(a) of the Act Act or the Clean Air Act; or under State 
prohibited the disposal of sludge if lt permit programs approved by EPA, 
would result in any pollutant from the where EPA determines that such 
sludge entering navigable waters unless . programs assure compliance with any 
in accordance with a permit issued by applicable requirements of section 405. 
EPA. In 1977, Congress amended 33 U.S.C. 1345(0(1}. Section 405 also 
section 405 to add a new section 405(d) provides that EPA may issue permits 
which required EPA to develop that implement the sludge requirements 
regulations containing guidelines for the to treatment works that are not subject 
use and disposal of sewage sludge. to NPDES permitting or to any of the 
These guidelines must: (1) Identify uses, other enumerated programs or approved 
for sludge including disposal; (2) State programs. 33 U.S.C: 1345(0(2). 
specify f~ctors to be taken into account These permits are referred to in this 
in determining the methods and preamble as "sludge-only" permits. 
practices applicable to each of these Congress provided little guidance for 
identified uses; and (3) identify the Agency in carrying out its broad 
concentrations of pollut.ants that would mandate to protect public health and _ 
interfere with each use. the environment. For example, Congress 

In 1987, Congress amended section did not speak directly or provide the 
405 and for the first time set forth a Agency guidance about how to interpret 
comprehensive progrom for reducing certain key phrases in the statute. 
the potential environmental risks and Consequently, the Agency in 
maximizing the beneficial use of sludge. determining appropriate sludge 

standards has fl}ced a number of 
difficult policy issues. The Agency has 
addressed the following issues in 
determining what standards adequately 
protected public health and the 
environment from pollutants in sewage 
sludge when used or disposed. 

R.egulatory Issues 
In determining what standards 

adequately protected public health and 
the environment from pollutants in 
sewage sludge when used or disposed 
of, the Agency needed to address a 
myriad of issues including the 
following: 

Scope-of the Regulation. Different 
types of sewage sludge are generated 
and there are different ways of using or 
disposing of it. Given the different types 
of sludge that are generated, which 
types should the Agency regulate? Of 
the methods used by communities to 
dispose of their sewage sludge, which 
types of methods should the Agency 
regulate? 

Pollutant Coverage. On what basis 
should the Agency select the pollutants 
(metals, pesticides, organic 
contaminants, pathogenic organisms) 
which are regulated in today's rule? 

Pathways of Exposure. What media 
(air, water, soil) transport the pollutants 
in sewage sludge into and through the 
environment? 

Target Organisms. What individuals 
or groups of individuals, plants, or 
anima·ls are most likely to be affected by 
the pollutants in sewage s\udge? 

Models. How will the Agency 
simulate the movement of the pollutants 
in sewage sludge into and through the 
various environmental media to the 
target organisms? 

Type of Risks. What are the potential 
human health and environmental risks 
posed by the use or disposal of sewage 
sludge (e.g .• breathing air around a 
sewage sludge incinerator, drinking 
water from a well near a monofill, eating 
food grown on soil to which sludge has 
been applied, plants growing on sludge
enriched soil, etc.) that the Agency 
should examine? 

Effect Levels. At what concentrations 
does a pollutant adversely affect human 
health and the environment? Pollutants 
from sewage sludge potentially may 
move through the e~vironment to reach 
a plant, animal, or human. Plant. animal 
and human systems may "respond" to 
the presence of the pollutant. That is. 
biological systems within the plant, 
animal or human. may exhibit 
variations from normal conditions. At 
what point does this variation constitutti 
an adverse effect? Must the standards 
protect against all adverse effects or 
only significai;it adverse effects? Wl-aat 

# 
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are the effects the standards should be 
designed to prevent (e.g .. increased risk 
of developing cancer or hypertension, 
phytotoxicity, animal toxicit)')7 

Acceptable Level of Risk. The statute 
requires that the sludge regulations 
"adequately protect human health and 
the environment from reasonably 
anticipated adverse effects." What level 
of risk adequately protects human 
health and the environment? By 
requiring "adequate protection" of 
public health and the environment did 
Congress intend to leave to EPA's 
discretion the detennination of what 
adverse effects public health and · 
environmental protection requirod7 Is a 
consideration of whether tho effects are 
widespread, particularly with respect to 
non-public health effects, part of tho 
determination of what constitutes· 
adequate protection? 

Background Pollutant Levels. What 
ore the sources of pollutant exposure 
other than sludge (e.g., lead.from 
gasoline or frQm water supply pipes, 
etc.)? . 

Uncertainties. How should the 
Agency measure and account for the 
unavoidable uncertainties in its 
analyses (e.g., use conservative 
assumptions, add a margin of safety}7 

Types of Effects to be Evaluated. . 
· Should the Agency evaluate the human 
health and envjronmental effects on the 
most exposed target organisms 
(individual, plant, or animal) or should 
the Agency also examine the incidence 
of adverse effects on the total 
population associated with sewage 
sludge use or disposal? 

Pollutant limits. Should a single 
pollutant limit be established for aU use 
or disposal practices or should a · 
separate pollutant limit be established 
for each use or disposal method7 

Form of the Polfutant limits. How 
sho~ld the pollutant limits be expressed 
(e.g., a limitation on pollutant · 
concentrations in sewage sludge, a 
limitation on pollutant loading rates to 
land. a limitation on pollutant emission 
rates, etc.)? 

Regulatory Responsibility. Who 
should be responsible for mooting the 
re~uiremenfs in the rule lend user, 
treatment work}? 

Impacts. Who is affected by the rule? 
What are the benefits and costs of the 
·rule? 

Since 1984, the Agency has been 
conducting an extensive information
gathering and analytical program to 
support the development of today's 
rogu lation. Subsequent to the 1987 
amendments to the CWA, the Agency 
redoubled its efforts. Thls preamble, the 
technical support documents, an<1 
related analyses of the re~lation's 

impact are the product of that effort and 
Elxplain the basis f~r the determinations 
the Agency bas made in establishing 
these standards. 

Fundamental Regulatory Principles 
The fundamental assumptions 

underlying today's final rule are 
discussed below: · 

Control Sewage Sludg_e Quality 
Section 405(d) _of the CW A directs the 

Agency to control the quality of sewage 
. sludge by establishing ,limits for 
pollutants in sludge applicable to 
methods of use or disposal. Preventing 
the contamination of sowage sludge 
before it is used or disposed of is more 
equitable than requiring others to 
contain the contaminated sewage sludge 
or to deal with the consequences. When 
it is not feasible for the Agency to set 
pollutant limits, sectfon 405(d)(3) 
authorizes EPA to establish a design or 
equipment standard, management 
practice, or operational standard or 
combination of these in lieu of 
numerical limitations. This is the 
approach EPA took in the criteria · 
promulgated for municipal solid waste 
landfills (MSWLFs). There, EPA 
adopted a containment approach rather 
than numerical limitations for solid 
waste, including sewage sludge 
disposed of in MSWLFs, In part because 
of the infeasibility of developing and 
·enforcing numerical limitations for 
mixtures of sewage sludge and other 
solid waste materials disposed of in 
MSWLFs (56 'fR 50978, October 9, 
1991). 

By setting limits on sewage sludge 
quality. this regulation creates 
incentives for treatment works to 
generate less contaminated sewoge 

· sludge. Treatment works with ·sewage 
sludge that does not meet the sludge 
quality conditions under the standards 
for a use and disposal practice must 
clean up the influent (e.g .. strengthen 
the pretreatment programs). improve the 
treatment of sewage sludge (e.g .• reduce 
the densities of pathogenic organisms), 
or select another use or disposal 
method: • . 

Emphasize Waste Reduction and the 
Beneficial Reuse of Sewage Sludge 

Achieving desired national levels of 
environnumtol quality depends on the 
reduction and elimination of the 
·substantial volumes of waste and 
wastewater generated at home 8Jld at 
work. Without a significant reduction in 
these volumes (e.g., by home 
composting food scraps rather than 
putting th.em down a garbage disposal). 
and a corresponding reduction in the 
residual from wastewator treatment 

(sewage sludge is also often referred lo 
as "biosolids") that must then be either 
u_sed or disposed of, attaining these 
goals is severely hampered. 

EPA's policy (i.e:, the 1984 Beneficial 
Reuse Policy and the 1991 lnteragency 
Policy on Beneficial Use of Sewage 
Sludge) of strongly supporting the 
beneficial reuse of sewage sludge is 
closely linked to its objective of 
reducing the volume of waste generoted. 
The term biosolids has been used to 
distinguish sewage sludge that has been · 
treated and can be beneficially recycled. 
Improving the productivity of our land 
using the soil conditioning properties 
and nutrient content of sewage sludge 
has human health and environmental 
advantages beyond those that are 
directly associated with applying 
sa~age sludge to the land. Secondary or 
related benefits of reusing sewage 
sludge result from a reduction in the 
adverse human health effects·of 
incineration, a decreased dependence 
on chemical fertilizers, a reduction In 
the emissions associated with 
incineration that may contribute to the 
"greenhouse effect" and a reduction In 
fuel or energy costs associated with 
incineration. In finalizing the rule, the 
Agency carefuJly considered, and 
placed heavy emphasis on, those 
approaches that supported its policy of 
beneficial reuse. 

Preserve a Local Community's Choice of 
a Disposal Practice 

Although the Agency prefers local 
communities to use their sewage sludge 
for its beneficial properties rather than 
simply disposing of it, EPA's 
responsibility is to set standards for 
each practice that are adequate to 
protect public health and.the 
environnumt. While the choice of a use 
or disposal practice· is reserved to local 
communities by section 405(8} of the 
CW A, protection of public health and 
the·environment, where risks are 
significant, dictate stringent pollutant 
limits. One result is that .in certain cases 
communities may be unlikely to meet 
the limits the Agency hos promulghied. 

Base the Rule on Minimizing Risks to 
Individuals and to the Population as a 
Whole 

In.developing today's rule, the· 
Agency evaluated the effect of a 
pollutant on a highly exposed 
individual, plant, or animal (HEI) aod 
on populations at higher risk. It also. 
examined regulatory options that would 
have resulted in a rule based on 
aggregate ln~deilce analyses only (the 
effect on the whole population), on the 
mosl exposed individual, plant, or 
animal (MEI) analyses only; and a rule 
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based on n combination of aggregate and health or the environment. Therefore, 
MEI analyses. Today's final rule uses an the limited exceptions to national 
HEI analysis supported by en aggregate pollutant limits are restricted to 
risk osscssment on higher risk circumstances in which site-specific 
populations or special subpopulotions conditions may make a significant 
(e.g., children) to ensure protection of difference in the pollutant limits 
public health and the environment. without any compromise to public 
Promulgate Reasonable Standar:ds health and environmental protection. 

In those cases where site,specific 
Section 405(d)(2}(D} of the CWA conditions are appropriate, persons 

requires the Agency to establish disposing of sewage sludge may use 
standards adequate to protect public EPA approve_d models and recalculate 
health end the environment fr.om any numerical pollutant limits for sewage 
reasonably anticipated adverse effects of sludge disposed of et their site. The 
each pollutant found in sewage sludge. modeling analysis, supporting 
In establishing standards, the Agency information end recalculated numerical 
examined the effect of long~term limits ere to be submitted to the 
pollutant exposure and circumstances permitting authority for approval, and if 
that could: (1) Increase the toxicity and approved, become the numerical limits 
potency of a pollutant in the for sludge quality disposed of at the site. 
environment, (2) speed the movement of Section 405(e) of the CWA requires 
a pollutant into and through the any person that uses or disposes of 
environment, and (3) intensify the sewage sludge generated by a treatment . 
adverse effect that the pollutant may works to comply with part 503 
have on human health or the standards. Realistically, the Agency 
environment. cannot issue permits to every user of 

This approach is used throughout the sewage sludge. Therefore, primary . 
rule but it does not protect against every responsibility, and liability, is placed on 
conceivable .combination of adverse treatment works for ensuring that 
conditions. In taking such an approach, sewage sludge is disposed in accordance 
the Agency 1'9Cognizes that some risks with the rule's requirements. The final 
moy not have been fully evaluated and . part 503 rule is designed to be self-
that some risks may remain after implementing, and therefore, clearly 
regulation. For example, the Agency spells out how the requirements apply 
used the average background value of to persons using or disposing of sewage 
metals in agricultural soils for applying sludge. When sewage sludge or sewage 
sewage sludge to agricultural lands and sludge products are sold or given away 
as~umed that users of sewage sludge to the general public, sewage sludge 
products, such as compost, would must generally meet higher standards of 
follqw simple label instructions. EPA quality. However, the national limits 
expects that few, if a_ny, individuals will were not designed to protect the public 
receive higher doses of a pollute!'}t than against every conceivable misuse of the 
the doses used to establish the product that is distributed and 
standards. Therefore, the Agency hos marketed. Rather, the rule assumes that 
determined that today's rule meets the simple instructions on pro.per use will 
statutory directive that the standards be followed. 
protect against reasonably anticipated Coordinate With Other Programs 
adverse effects of the pollutants. EPA 
concluded that adequate protection of The use and disposal of sewage 
public health and the environment did sludge affects air, soil, and water. In 
not require the adoption of standards preparing th_e final rule, the Agency 
designed to protect human health or the · carefully examined the requirements of 
environment under exposure conditions other media programs and media-
that are unlikely and where effects were specific statutes. Where possible for 
not significant or widespread. · consistency, the Agency used the tools 

and standards developed under these 
Promulgate an Implementable Rule__ other programs. For example, the air 

The finol rule balances the flexibility models used in developing the limits for 
associoted with site-specific analyses incinerating sewage sludge are similar 
against the simplicity of national to the models used under EPA's air 
numerical limits and self-implementing program. The pollutant limit for 
regulations. A rule that allows incinerating sewage sludge containing 
exceptions for every conceivable lead is designed to be consistent with 
contingency would prove difficult to the National Ambient Air Quality 
understand. Moreover, implementation Standard (NAAQS) for lead. This 
or such a rule would require· an principle is followed throughout the 
unwarranted commitment of the rule. As another example, when the 
Agency's limited resources without any · pollutant limits are designed to protect 
offsetting increased benefi~s to public . ground water, the Agency used the . 

drinking water standards (maximum 
contaminant levels-MCLs}, where 
available. Further, when protecting 
surface water, the Agency used the 
Water Quality Criteria developed for 
individual pollutants. In some cases, 
Agency-regulatory standards are 
undergoing revision. If a new standard 
is promulgated, the numerical pollutant 
limit for a use or disposal practice will 
be revised in later rulemakings. 

Expand the Standards Later 

The scope of the part 503 standards is 
necessarily constrainod by the adequacy 
of information on sewage sludge 
p'ollutants and means of use or disposal. 
However, rather than wait for'more 
complete information in order to 
promulgate all-inclusive regulations, the 
Agency is promulgating standards for 
those pollutants and use or disposal 
practices for which sufficient 
information exists. The Agency may 
expand and refine these standards in 
future rulemakings. Section 405 
~pecifically contemplates that the 
Agency will issue these standards in 
stages and revise them periodically. 

To remedy information gaps, the 
Agency conducted the National Sewage 
Sludge Survey {NSSS} which gathered, 
among other thing$, additional 
information on the pollutants in sewage 
sludge, how sludge is used and 
disposed, and information on POTW 
management of sludge. See, 55 FR· 
47210 (November 9, 1990). Furthermore. 
in cooperation with other Agency 
offices and outside expert reviewers, . 
EPA has gathered data on the movement 
of certain pollutants into and through 
the environment (e.g., cadmium), 
refined and expanded its modeling 
capability for specific pollutants or 
disposal practices (e.g., surface disposal 
sites}, supplemented its information on 
other disposal practices (e.g .• sewage 
sludge incinerators}, and further 
examined the characteristics of 
domestic septage. Sewage sludge 
pollutants and methocls of use or 
disposal not covered by today's final 
rule are candidates for coverage under 
subsequent phases of the part 503 
rulemaking process as ad~quate data are 
developed. · 

In addition, EPA had experts from 
both inside and outside the Agency 
review the scientific and technical bases 
of the rule. This review included the 
EPA Science Advisory Board, the 
Cooperative State Research Service, the 
Regional Research Technical Committee 
(sometimes called the W-170 
committee}, representatives of 
academia, and other scientific/technical 
bodies with experience in the areas 
covered by the rule. With the additional 
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dato and the scientific and technical 
review, the Agency was able to.expend 
and refine the stand;irds for today's final 
rule. · 

The preamble summarizes the major 
scientific peer review and public 
commen:s arid provides the Agency's 
response and actions taken in 
developing today's final part 503 ru?e. A 
complete description of an the public 
comments is provided in Reference No. 

· 109. Information on this and other 
documents used in deveioping the final 
part 503 regulation may be found in Part 
XIV-Availability of Technical 
Information on the Final Rule. 

Coverage of Today's ltule and the 
&ound Two Rule 

Today's rule establishes standards ,or 
those poHufants a~d sludge use or 
disposal methods for which the Agency 
had sufficient information to establish 
protective _numerical limits, 
management practices, and other · · 
requirements. The Agency recognizes 
that today's rule may not_regulateall 
pollutants in sewage sludge that may be 
present in concentrations that may · 
adversely affect public health and the 
environment. 
· Section 405(d) of the CW A 

specifically contemplates 8 phased 
approach to e,srablishing numerical 
limits for sewage s?udge poJJutants. 
Moreover, section 405(d)(2)(D) of the 
CWA provides that "(Orom time to time, 
but not !ess often than every 2 years, the 
Administrator shall review the 
regulation • • • for the purpose of 
jdenlifying additional toxic pollutants 
and promulgating regulations for such 
pollutants * * •:·EPA will be using 
da·1a from the NSSS to identify 
additional pollutants in sewage sludge 
that may interfere with the safe use or . 
disposal of the sJudgs..for a second 
round of rulemaking (Round Two}. 

For the NSSS, EPA analyzed sewage · 
sludge samples for 419 toxic pollutants. 
Many or these pollutants were 
undetected in the samples, infrequently 
dutected or present at levels below 
detection limits. Consequently, the first 
step in the process of identifying what 
additional pollutants EPA may regulate 
in Round Two is to determine what 
pollutants are present in sludge in a 
sufficient number of samples or at 
concentrations that warrant further 
examination for national regulation. 
EPA statisticians have now reviewed the 
analytical·data and compJeted their 
initial screening assessment for each 
pollutant by frequency and level of 
occurrence. 

Th~ ·next step with respect to Round 
Two wm be review of the scientific 
literature for toxicity, fate, effect and 

transport information on the pollutants with large amounts of solid waste (see, 
identified by the initial statistical · 56 FR 5507, February 11, 1991). 
screening. EPA will use data from the However, the standards established in 
scientific titerature on the adverse the rule do apply to sewage sludge that 
human health and environmental effects is incinerated in a sewage sludge 
of these pollutants to calculate pollutant incinerator with incidental amounts of 
concentrations in sludge that would be solid waste used as an auxiliary fuel 
associated with the identified adverse · (i.e., .30 percent or less solid waste by 
effects. Through a comparison of the weight}. 
calculated sludge levels associated with The rule applies to sewage sludge that 
adverse e{fecfs with the NSSS scre~ing is generated or treated by publicly 
data on actuat level and frequency of owned and privately owned treatment 
occurrence, EPA can malco a works treating domestic sewage and 
preliminary determination of the municipal wastewater. The rule does 
pollutants that it should propose for not apply to domestic sewage that is 
regulation. . _ treated along with industrial wastewater 

lf. based on the results of the exposure by privately owned industrial facilities. 
assessment models, the p·ollutant The Agency has the authority under 
presents an unreasonable human health section 405(d} of the CW A to regulate 
or environmental risk. the Agency industrial sludges with a domestic . 
wouid propose numerical limits or yther sewage component, and it plans to 
standards (if numerical limits are consider regulating these sludges in 
infeasible 01 unenforceable) for the .., future part 503 rulemakings. ·However, 
pollutant appropriate to a particular until the Agency develops part 503 
method of use or disposal. regulations to cover industrial sludges 
·s ·fth F" r R. 1 produced by privately owned facilities 

ummary O e ma u e from the treatment of industrial 
Today's rule establishes standards for wastewater with a domestic sewage 

the final use or disposal of sewage component, those sludges (as welt as 
sludge when the sewage sludge is non-hazardous industrial sludges 
applied to agricultural and non· without a domestic sewage component} 
agricultural land (including s_ewage will be regulated under 40 CFR part 257. 
sludge and sewage sludge products sold The regulations promulgated here 
or given away-described in the today do not establish disposal 
proposed rule as disll'ibuted and standards for sewage sludge that is 
marketed sludge). placed in or on determined to be hazardous under 
surface disposal sites, or incinerated . procodures in appendix II of 40 CPR 
The rule does not apply to the . part 261. Hazardous sewage sludge must 
p,rocessing of sewage sludge before its · · be disposed of in compliance with the 
ultimate use or disposal. In addition: hazardous waste regulations in 40 CFR 
EPA,.in this rule, is not specifying parts 261-268. Compliance with these 
process operating methods or · requirements will constitute compliance 
requirements for sludge entering or . for purposes or section 405. Also. · 
leaving a particular treatment process. sewage sludge found to contain 50 ppm 

EPA has not established standards in or more of PCBs is excludeq from this 
. this rule for sewage sludge that is rule. Sewage sludge· with 50 ppm or 
. disposed with munkipal solid waste in more of PCBs must be disposed of 
MSWLFs or that is used as a cover according to the requirements 
material at MSWLF sites. Under the established in 40 CFR part 761. 
joint authority of sections-4004 and Similarly, while EPA has not 
4010 of RCRA and section 405(d) of the established standards the disposaf of 
CWA, the Agency has adopted · PCB-contaminated sludge, a disposer 
requirements fot MSWLFs that apply to . complying with 40 CFR port 761 would 
sewage sludge that ts placed in these not violate section 405. 
lnndfiHs. The disposal of sewage sludge · Finally, no standards are established 
in.MSWLFs is regulated under 40 CFR for the ocean disposal of sewage sludge 
part 258 (see, 56 FR 50978, October 9, regulated by the Marine Protection, 
1991}. The Agency adopted this Research, and Sanctuaries Act 
approach for reasons explained in more (MPRSA}. The Ocean Dumping Ban Ad 
detail below. Treatment works using a of 1988, Public Law 10o-6R8, amended 
MSWLF to dispose of their sewage MPRSA to prohibit any pt!rson from 
sludge- must ensure that !heir· sewage is dumping sewage sludge into ocean 
non-hazardous and passes tho Paint waters after·December 31, 1991. In 
Filter Liquid Test. If these requirements addition, Congress limited ocean 
are met, treatment works will be in dumping during the interim period o 
compliance with section 405(e) of the those who were authorized as of 
CWA. · . September 1, 1988, to dump either. 

The standards also cfo not apply to under an .MPRSA permit .:>r a court 
se...,'8ge sludge that is-co-incinerated order. Further. Congress prohibited 
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dumping after August 15, 1989, unless 
en MPRSA pe!'mit had been obtained by 
that time. All remaining communities 
that dumped their sewage sludge in the 
ocean ceased dumping et the end of. 
June, 1992. · 

The nile includes specific numerical 
limits (or equations for calculating these 
limits) for l0[ollutants when sewage 
sludge is use or disposed' by one or 
more methods. Not every pollutant is 
regulated under each practice. EPA 
developed these numerical limits by 
using exposure assessment models 
designed to·protect individuals, plants, 
animals or other organisms potentially 
at greater risk from pollutants in sewage 
sludge. In the case of sewage sludge that 
is incinerated, in addition to numerical 
limi_ts, the Agency is also establishing 
an operational standard for total 
hydrocarbons rather then for individual 
organic pollutants. 

The nu!llerica) limits derived from the 
exposure assessment·models are 
designed to protect public health or the 
environment from reasonably 
anticipated adverse effects. These 
models incorporated well-established 
measures of human health or 
environmental protectiveness as their 
design end-point. Thus, EPA based its 
environmental assessment·on human 
health or environmental criteria already 
published or promulg0;ted by the 
Agency, on human health criteria 
developed by the Agency, or on plant 
·and animal toxicity values published in 
the scientific literature. Thus, for 
example, when sewage sl1.1dge is 
incinerated, the numerical limit for lead 
is based on the NAAQS for lead. When 
the objective is to protect sou.rces of 
drinking water, pollutant limits were 
developed which would ensure that 
drinking water Mets established under 
the Safe Drinking Water Act are not 
violated. When the objective is to 
protect surface water, Water Quality 
Criteria issued under section 304 of the 
Clean Water Act ere used. In its 
exposure ossessment, if the Agency had 
not published or promulgated criteria 
for specific pollutants, EPA evaluated . 
non-cancer human health risks from 
pollutant exposure using reference 
doses. EPA evaluated cancer risk using 
cancer potency factors-so-called Q1• or 
Q* values-listed in the Agency's 
computerized Integrated Risk 
Information System (IRIS). In all cases, 
EPA used cancer potency values 
corresponding to an incremental 
carcinogenic risk level ortx10-4 to 
evaluate the risk from .pollutants found 
in sewage sludge. (The exposure level of 
a pollutant associated with a .1x10-• 
cancer risk implies that one additional 
cancer case will occur in a population 

of 10,000 exposed at that level for 70 
years.) For purposes of establishing the 
numerical limits for incinerators 
promulgated today, EPA did, however, 
evaluate exrosure at different 
increments cancer risk levels (i.e., 
1x10- 4 through 1x10-6 ). In the case of 
human health, the final limits for 
pollutants in sewage sludge ensure that 
the use and disposal of sludge does not 
result in ambient concentrations of the 
regulated pollutants that exceed an 
Incremental carcinogenic risk level of 
l xl0-4 • 

For sewage sludge disposed of in or 
on surface disposal sites (including 
sludge-only landfills, often referred to as 
"monofills") or incinerated, treatment 
works may submit modeling and data 
analyses (for certain physical 
parameters related to the site) used to 
recalculate site-specific numerical 
limits. The permitting authority will · 
review and approve the treatment 
works' site-specific modeHng end data 
analyses used to recalculate numerical 
limits using EPA-approved exposure 
assessment methods. Since these 
recalculated numeriGal limits are based 
on EPA-approved models and the same 
human health and environmental 
criteria as the national numerical limits, 
the recalculated limits will also 
adequately protect human health and 
the environment from reasonably 
anticipated adverse effects of pollutants 
found in sewage sludge. . 

EPA has also acted today to amend 40 
CFR part 403 to authorize treatment 
works to authorize removal credits for 
certain pollutants. The amendment lists 

· those pollutants for which removal 
credits may be authorized. In addition 
to the pollutants for which specific 
numerical limits are established, 
removal credits may be available for 
pollutants that EPA evaluated for 
regulation and for which EPA decided 
not to establish numerical limits. 

In the case of sewage sludge applied 
to the land or disposed of in or on 
surface disposal sites, the final rule 
establishes requirements for pathogenic 
organisms or pathogenic i.ndicetor 
organisms such as fecal coliform. The 
rule also includes requirements for 
destroying or reducing those 
characteristics of sewage sludge that 
attract birds, insects, rats and other 
animals (so-called "vectors"). "Vector" 
exposure to the pathogenic organisms in 
sludge can cause transfer of pathogens 
(and consequently spread disease) from 
these disease vectors to humans. The 
final rule consequently requires 
measures for reducing the attraction of 
vectors to· sewage sludge. These 
measures could include destruction of 

the odor causing properties of sludge 
that lure insects and animals. 

Supplementing the numerical 
pollutant limits are management 
practices and general requirements to 
protect human health and to prevent . 
gross abuse of the environment. In the 
case of small quantity sludge that is sold 
or given away in e bag or other 
container, the rule requires.the 
treatment works (or other person, If 
different from the treatment works) to 
label the product. The label is to 
provide Instructions on properly using 
the product. 

The rule also Includes monitoring, 
recordkeeping, and reporting 
requirements. The frequency with 
which sewage sludge is to be monitored 
depends on the quantity of sludge used 
or disposed by a treatment works. The 
pollutants for which treatment works 
must monitor their sewage sludge 
similarly depend on the use or disposal 
method selected. The recordkeeping and 
reporting requirements are also·specific 
to a particular method of use or 
disposal. 
· The final rule is expected to cover 

nearly 35,000 entities. These entities 
include: primary treatment POTWs, 
secondary and advanced treatment 
POTWs, privately owned treatment . 
works, Federally owned treatment 
works, and domestic septage haulers. 

Based on the NSSS, piis rule is 
expected to affect approximately 6,300 
of the 12,750 secondary, advanced, and 
primary POTWs that use one or more of 
the disposal practices included in the 
rule. These 6,300 facilities generate or 
treat approximately 60 percent of the 
sewage sludge produced in the United 
States. Of the remaining POTWs: en 
estimated 2,700 dispose of their sewage 
sludge (34 percent of the total sewage 
sludge generated) in MSWLFs that are tu 
be regulated under 40 CFR port 258 (56 
FR 50978, October 9, 1991). The 
remaining 3,750 POTWs use other 
disposal practices not covered in- either 
this regul\ltion or the MSWLF rule. In 
some cases, compliance with the 
requirements for those other practices 
constitutes compliance with 405(d) of 
theCWA. 

The aggregate risk assessment , 
estimates that current use and disposal 
practices contribute from less than one · 
up to five cancer cases annually, with a 
lifetime cancer risk to a highly exposed 
individual ranging from 6x10 - 4 for land 
application and surface disposal of 
c!udge and from 6x10 -• to 7x10-J for 
incineration. The other health effects 
associated with sewage sludge use and 
disposal are primarily related to lead 
exposure and result in approximately 
2,000 individuals who exceecl a 
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threshold blood lead level associated 
with adverse health effects and 700 
instances of hypertension in adult males 
or diminished learning capacity in 
children. The Agency estimates that the 
rule reduces cancer cases by 0.09-0.7, 
exceedences of lead adverse health 
threshold by 600-2,000 and instances of 
lead cases by 90-600. · 

For the purpose of the regulatory 
impact analysis, the Agency estimated 
that approximate_ly 130 of the 6,300 
affected POTWs may have sewage 
sludge which does not meet the . 
numerical limits. This estimate does not' 
take iJ?tO con_sideration the possibility 
that some POTWs may come into 
compliance by using site-specific data to 
calculate new numerical limits and by 
imposing more stringent pretreatment 
requirements on their industrial 
dischargers. The Agency estimates 
annual compliance costs of $45.9 
million or an increase of less than $1 
annually for each household served by 
the affected POTWs. The total annual 
incremental compliance costs include 
costs for sludge monitoring, 
management practices, and. in some 
cases, incremental costs of changing a 
practice for POTWs that faiJ to meet the 
numerical pollutant limits for a practice. 

·· The technical support documents, 
aggregate humap health risk analyses, 
the regulatory impact analyses, and the 
preamble discuss the factors that EPA 
considered, the data and comments it 
evaluated, and the determinations that it 
mode in developing the final rule. The 
preamble summarizes this information 
in 15 parts. · 

Part I briefly describes the generation, 
volume, and constituents of sewage 
sludge and the factors that communities 
must consider in using or disposing of 
the sewage sludge that results from the 
treatment of domestic sewage and 
municipal wastewater. Part l also 
identifies the ways in which 
communities commoniy use or dispose 
of their sewage sludge, the benefits of 
reusing sewage sludge, and the risks 
associated with Its disposal. 

Part II lists existing Federal and State 
requirements for the use and disposal of 
sewage sludge including the 
relationship of the existing requirements 
to today's rule. 

In part Ill, the preamble begins to 
describe how the Agency developed the 
final rule. Initially, th~ Agency selected 
pollutants most likely to interfere with 
the safe use or disposal of sewage sludge 
and then refined the list of pollutants 
hosed on the av'ailability of information 
on the toxic effects of the pollutants. In 
refining the initial list of pollutants, the 
Agency simulated the movement of 
pollutants into and through the 

environment with a series of exposure 
assessment models to determine the 
concentrations of pollutants reaching an 
individual, plant, or animal. 

Iri part IV, the preamble briefly 
describes the February 6, 1989 proposed 
rule. 

In part V, the preamble discusses the 
Agency's effort to develop current data 
on sewage sludge quality and an 

· accurate characterization of current 
methods of sludge use and disposal 
employed by treatment works. This part 
describes EPA activity following the 
proposal including efforts to obtain 
additional information on sewage 
sludge incinerators and domestic 
septage. This part also describes the 
November 9, 1990 Notice of Availability 
of Information and Data, and 
A,.nticipated Impacts on Proposed 
Regulations. · 

Parts VI and VII discuss the 
altemative regulatory approaches and 
public comments the Agency 
considered in developing the risk 
assessment methodology for the final 
rule. Included in the discussion are the 
factors on which the Agency based Its 
risk management decisions and its 
selection of a risk· assessment 
methodology that would adequately 
protect public health and the 
environment. 

Part VIll discusses the proposed 
exposure assessment methodology and 
public comments the Agency 
considered in developing the exposure 
assessment methodology for the final 
rule. This part also describes the (1) 
critical exposure assessment models, 
pathways, par!lmeters and assumptions; 
(2) other risk management issues 
evaluated by the Agency; and (3) the 
human health and environmental 
criteria used to establish numerical 
limitations for each sewage sludge use. 
and disposal practice. 

Part IX describes the criteria the 
Agency used to select pollutants for 
regulation in the final part 503 rule. 

Prior to selecting its approach for 
establishing standards for a particular 
use c:>r disposal practice. the Agency 
examined the aggregate human health 
effects on highly exposed individuals 
and the nation from the use and 
disposal of sewage sludge. The methods 
used to conduct these analyses and the 
results are .described in part X. 

Part XI describes, in separate. 
subparts, the requirements that apply to 
the use and disposal of sewage sludge. 
In addition, part XI describes the 
requirements for septage use and . 
disposal, the pathogen and vector 
attraction requirements; and the 
monitoring, record-keeping and 
reporting requirements. 

Part XII briefly disc;usses the 
implementation of the final rule through 
Federal and State permit programs and 
the self-implementing nature of the 
regulations. Under a·separate 
rulemaking, the Agency promulgatod 
State program management 
requirements and changes in the 
National Pollutant Discharge 
Elimination System permitting 
requirements (54 FR 18716, May 2, 
1989). 

The benefits, costs, and regulatory 
impact of the rule are described in part 
XIII. This part also discusses the data 
limitations and assumptions, and 
determinations that the Agency inade in 
fulfilling its responsibilities under 
Executive Order 12291. 
· Part XIV provides information on 
where interested persons may obtain 
copies of today's rule, the technical 
support documents, the aggregate risk 
assessment, and the regulatory impact 
analysis. Included in this part is the list 
of references cited throughout the 
preamble. · 

Part XV describes the changes in 40 
CFR parts 257 and 403. 11iese changes 
are limited to revisions to part 403 and 
to removing from coverage in part 257 
sewage sludge use and disposal 
methods which will be subject to the 
.new standards the Agency is . 
establishing in 40 CFR part 503. Finally, 
part XV lists the subjects In 40 CFR 
parts 257, 403 and 503. 

Part I: Generation, Use, and Disposal of 
Sewage Sl~dge 
Generation of Sewage Sludge · 

11ie CWA requires municipalities to 
clean their wastewater prior to 
discharging it. Wastewater treatment 
generates sludge which in tum must 
either be disposed of or used. Sludge 
management begins with sludg~ 
generation and continues through 
sludge processing and ultimate disposal. 

Domestic wastewater contains 
material flushed into.household drains 
through toilets, sinks, and tubs. 
Components of domestic.sewage 
include soaps, shampoos, human 
excrement and tissue, food stuffs, 
detergents, pesticides, household 
hazardous waste, and oil and grease. 
Typically a family of four discharges . 
300 to 400 gallons of wastewater per 

·day. 
Domestic wastewater is treated (or 

partially treated} at its source in septic 
tanks, cesspools, portable toilets, or in 
publicly or privately owned wastewater 
treatment works. These'treatment works 
may treat domestic wastewater alone or • 
a combination of domestic wastewater 
and Industrial wastewater. 
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Municipal wastewater treatment organic content of the solids will be in 
works may use one or more levels of the 35 to 50 percent range. Tertiary 
treatment (i.e., primary, secondary, or treatment increases the volume of 
tertiary} to clean this wastewater. Each sludge generated over secondary 
level of treatment provides both greater treatment by another 10,000 liters of 
wastewater cleanup end greater sludge per million liters of wastewater 
amounts of sewage sludge. treated. · 

Primary treatment processes remove Unprocessed sewage sludge contains 
the solids that settle out of the from 93 to 99.5 percent water, as well 
wastewater by gravity. This generates as the solids and dissolved substances 
2,500 to 3,500 liters of sludge per that were present ln the wastewater or 
million liters of wastewater treated. that were added or cultured by the 
Primary sludge contains 3 to 7 percent wastewater treatment process. While . 
solids, 60 to 80 percent of which is virtually all sewage sludge contains 
organic matter. The water content of nut.rients (e.g., nitrogen, phosphorus) 
primary sludge can easily be reduced by and significant numbers of pathogens 
thickening or by removing water. (e.g., bacteria, viruses, protozoa, and 

Secondary treatment produces a eggs of parasitic worms}, some sludges 
sludge generated by biological treatment also contain more than trace amounts of 
processes. Biological treatment organic chemicals (e.g., chloroform) and 
processes (e.g., activated sludge inorganic chemicals (e.g., iron). These 
systems, trickling filters, and other pollutants come from domestic 
attached growth systems) utilize wastewater, from the discharge of 
microbes to break down and convert the industrial wastewater to municipal 
organic substances in the wa~tewater to sewers, and from the runoff from 
mjcrobial residue. These processes parking lots and lawns and fields where 
remove up to 90 percent of the organic fertilizers and pesticides were 
matter in the wastewater and produce a lncorrectly applied. 
sludge that typically contains from 0.5 Sludge Processing 
to 2 percent solids. These solids are . Prior to reusing or disposing of 
ge~erolly more difficult to ~a.water than sewage sludge, treatment works 
pnmary sludges. The organic content of . generally thicken, stabilize, ~nd de-
the solids ranges from 50 to 60 ~ercent. water the sewage sludge. Sludge 
Secondary treatment processes increase .thickening is the removal of water from 
th? volu~e of sludge generated over sludge to achieve e volume reduction. 
~nmary treatment by.t~,00~ to 20,000 The reduction In sludge volume 
hters of sludge per m1lhon hters of decreases the capital and operating costs 
wastewater treated. of subsequent sludge processing and 

Advanced wastewater treatment disposal operations. For example, 
processes, such as chemical lowering the volume of sewage sludge 
precipitation and filtratio.n, produce an reduces transportation costs. EPA 
adva.n<:9d or tertiary sludge. Chemical estimates that the cost of transportin.g 
prec1p1tatlon uses chemicals to remove sewage sludge with a 22 percent solids 

· organics and nutrients and to separate content over a 20-mile trip is about one-
the solids from the wastewater. half the cost of transporting sewage 
Characteristics of these sludges vary, sludge with a 6 percent solids content 
dupending upon the type of advanced over the same distance. 
treatment process used and the type of Treatment works freque!'}tly digest or 
wastewater entering the treatment compost their sewage sludge to reduce 
procoss. Since these sludges typically the level of pathogens and odors. The 
contain considerable amounts of added . degree to which a sludge is processed is 
chemicals, the solids content will vary very important when applying sewage 
from 0.2 to 1.5 percent, while the sludge to land, when distributing and 

marketing it, and when piecing sewage 
sludge in monoftlls or on surface 
disposal sites in order to eliminate the 
spread of pathogenic diseases. 

Amount of Sewage Sludge Generated 

Approximately 12,750 POTWs 
generate 5.4 million dry metric tons of 
sludge annually (see Table J-1), or 47 
pounds of sewage sludge (dry weight 
basis) for every individual in the United 
States (based on Questionnaire Survey 
and other sources}. 

Unless the volume of sludge is 
reduced, the nation cannot achieve its 
enyironmental quality objectives. 
Treatment alone is not the answer. 
Communities should consider the 
following additional measures to reduce 
the quantity of sludge generated by 
wastewater treatment: implement waste 
separation and water conservation 
programs, encourage the recycling of 
garbage in compost piles, separate 
household hazardous waste prior to 
collection end handling, end separate 
storm water from wastewater sewer 
systems. These measures have proved 
·successful in reducing the volume of 
wastewater generated and in Improving 
the quality of the sewage sludge that is 
ultimately used or disposed. 

Use and Disposal Methods 

· Sewage sludge is commonly used or 
disposed of in a number of ways. These 
Include the following: Application of 
sludge to agricultural and non
agricultural lands; sale or give-away or 
sludge for use in home gardens (often 
referred to as distribution and marketing 
of sludge}; disposal of sludge in 
municipal landfills, sludge-only 
landfills (known as monofills}, and 
surface disposal sites; and incineration 
of sludge. 

Table 1-1 shows the amount of sludge 
that is generated based on the size of a 
facility and on the amount of sewage 
sludge that is disposed ofby a use or 
disposal practice. Table 1-2 shows the 
number of facilities using a particular 
method of use or disposal. 

TABLE 1-1.-ESTIMATE0 MASS OF SEWAGE SLUDGE OISPOSE0 ANNUAU.Y BY PRIMARY, SECONDARY, OR NJVANCED TAEATM£NT 
POTWs BY SIZE OF POTW ANO USE/DISPOSAL PRACTICE 

{Thousands~ o,y metric tonsJ 

Use or disposal practice 
Reported flow rate (MGO) Total (per-

>100 >10 to 100 >1 10 10 S1 cenc o1 total) 

lnc;lneratlon . --.. -···-········-···-·-·- .. -· ... ·---·························· .. ·-··--· .. - ·- ·· .. 382.9 346.5 124.8 10.5 864.7 

Land aps,Hcatlon: 
(16.1) 

Agllcullural .................. - ... ···· .·······- ····.·· ................. ....................... ·-····-····-··-·.·-

C<>nlpost - -····-.. ···- -··--·-- ···-·-·-·--···-············ ... ............ ·---···--······"· 

203.0 400.8 -423.9 143.2 1.170.9 
(21.9) 

22.4 65.3 31 .7 30.8 150.2 
(2.8) 
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TABLE 1-1.-ESTIMATED MASS OF SEWAGE SLUDGE DISPOSED ANNUALLY BY PRIMARY, SECONDARY, OR ADVANCED TREATMENT 
POTWS BY SIZE OF POTW AND USE/DISPOSAL PRACTICE-Continued 

[Thousands of dry metric tons) 

Use or dJsposal practice 
>100 

Repo11ed ftow rate (MOD) 

>10 to 100 ->1 to 10 · st 
Total (per-

cent of total) 

Forests ..................................................................................................................... . 4.5 24.5 1.0 1.3 · 32.3 
(0.6) 

· Public contact .......................................................................................................... . 62.1 60.5 40.3 6.3 166.1 
(3.1) 

Reclamatlon •....•.•..........•••.•...........•..........••.......•..•....................•.. .......•••....•....•.•....... 52.6 9.8 . 2.4 1.0 65.8 
(1.2) 

Sale ............ ............................................................................................................. . 30.6 .V.8 11.9 0.8 71.1 
(1.3) 

Undefined ............................ · .................................................................................. . 12.7 76.4 27.2 . 13.0 129.3 
(2.4) 

Co-alsposal: Landflll •....••• : .......................................................................................... . 518.6 674.0 495.6 110.4 1,818.7 
(34.0) 

Surface disposal: 
Dedicated site........... . •.•• · ...........•...............•••......•......•... · .................................... . 34.2 124.9 83.2 36.5 • 268.8 

. (4.8) 
Monofill ........................................................................ · ........................................... . 13.8 79.8 . 41.6 22.2 157.4 

Other ........ ................. ·, ....... · ................................................................................... . 11:4 
(2.9) 

· 31.5 60.0 28.5 137.5 
(2.6) 

Unknown: 
Ocean• .................................................................................................................... . 166.1 157.9 . 8.0 3.4 335.5· 

. (6.3) 
Other ........................................................................................................................ . 0 0 0 0 0 
Transfer ................................................................................................................... . NIA NIA NIA NIA NIA 

1------4-----4------4-----~>----
. Total ...................................................................... , ....................................... . 1,532.0 2,128.3 . 1,284.1 407.7 5,357.2 

(Percent of total) .............................................................................................. . (28.6) (39.7) (24.1) (7.6) (100.b) 

Note: • This sur.,ey was conducted before the Ocean Du~ng Ban Act ol 1988. generally prohibited the du~lng of sewage sludge Into the ocean after December 
31 . 1991. Ocean dumping of sewage shJdQe ended In June, 1992. Numbers may not add up lo 100 percent because of rounding. • 

Sourca: Prepared by ERG for EPA-1008 National Sewage Sludge Sur.,ey and 1988 Needs Sur.,ey. 

TABLE 1-2.-NUMBER OF PRIMARY, SECONDARY, ANO ADVANCED TREATMENT PQTWS AND THE 0UANTITY OF SEWAGE 
SLUDGE DISPOSED ANNUALl y BY Use OR DISPOSAL PRACTICE 

(Thousands of dry metric tons) 

Usa/dlsposal practk:a 

POTWs using a use/disposal Quanttty of sewage sludge dis· 
practice posed 

Number Percent ol Quantity Percent of 
POTWa (1,000 dmt) sludge 

Incineration ........................................................................................................................................ . 
Land application ......................................... , ...................................................................................... . 

381 2.8 864.7 16.1 
4,657 34.6 1,785.3 33.3 

Co-disposal: LandfUI .................................................... : ..................................................................... . 
Surface disposal ................... : ........................................................................................................... . 

2.991 22.2 1,818.7 33.9 
1,351 10.0 553.7 10.3 

Unknown: · 
Ocean disposal• •..•.•... · .................................. .' ................. ........................................................ .. 133· 1.0 335.5 6.3 
Other ............................................................................................................................... · .......... . 3.920 29.1 0 0.0 
Transfer ...................................................................................................................................... . 2S 0.2 NIA NIA 

~----4----~>---
All POTWs .......................................................................................................................... . 13,458 100.0 5.357.2 100,0 

Note: The total number of POTWs does not equal the number In the text beceuse some of the POTWs utilize more than one use or disposal practice and are 
counted twice In this table. · · . . . 

·The National Sewage Sludoe Survey was conducted befOt'e the Ocean Dumping Ban Act of 1988, generally prohfbtted the du~lng of a11wage _sludge Into the 
ocean after December 31, 199f. Ocean dumping of sewage sludge ended In June, 1992. Numbe111 may not add up to 100 percent because ol rou~. · . 

Source: Prepared by ERG for EPA-1988 Natl:Onal Sewage Sludge Survey (Questionnaire Sur.,ey) and 1988 Needs Sur.,ey, and ERG estimates. 

Benefits of Reusing Sewage Sludge 

The org~nic and nutrient content of 
sewage sludge (biosolids) makes it a 
valuable resource to use both in. 
iiriproving marginal lands and as a· 
supplement to fertilizers and soil · 
conditioners. A study of sewage sludge 
and effluent use on selected agricultural 
crops in one area of Oregon found that 
the return per acre of sludge application 
rangea from a Joss of $6 to an increase 
of $15 per acre. This was compared to 
traditional fertilizer sources and 

depended on crop rotation; previous 
soil management practices, soil type, 
and level of sludge application. The . 
farmer gained net savings in the cost of 
fertilizers, taking into account the fact 
that the sludge was available at no cost 
(Reference No. 10)·. 

The beneficial uses of sludge are not 
limited to the production of agricultural 
·commodities. Sewage sludge is used in 
silvicu.lture to tncrease forest 
productivity and to re-vegetate and 
stabilize harvested forest land and forest 

land devastated by fires, landslides, or 
other natural disasters. The application 
of sewage sludge to forest land shortens 
wood production cycles by accelerating 
tree growth, especially on marginally 
productive soils. Studies at the 
University of Washington on the use of 
sludge as a fertilizer in silviculture 
show height increases ofup to 1,190 
percent and diameter increases of up to 
1,250 percent compared to controls in 
certain .tree species. University of 
Washington research has also shown 
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that trees grow twice as fast on sludge
amended soil. This means that a tree 
which· would typically be cut after 60 
years could be cut after only 30 years to 
supply lumber for a variety of purposes. 

Sludge is productively used to 
stabilize _and re-vegetate areas destroyed 
by mining, dredging, and construction 
activities; Air-dried sludge that looks 
like compost is ireijuently used to 
fertilize highway median strips, .clover
leaf exchanges, and for covering expired 
landfills. Historically, land reclamation 
has been very successful and 
comparable in cost to other commercial 
methods. In a strip-miI_led area in Fulton 
County, IL, reclamation using municipal· 
sewage sludge cost $3,660 an acre, as 
compared wi_th a range of $3,395 to 
$6,290 an acre using commercial 
methods (Reference No. 49). 
Pennsylvania has used the sludge 
Philadelphia generates to reclaim more 
than 3,000 acres of devastated lands. 
Sludge, in combination with fly ash, is 
currently used in the re-vegetation of 

. soils that have become highly_ 
contaminated from the operation of a 
zinc smelter in Palmerton, PA, over the 
past 90 years. 

EPA analyses show that current 
beneficial use practices (i.e., land 
application, and sale and give-away) 
pose less carcinogenic risk than disposal 
practices. On a per ton basis, 
carcinogenic risks from reusing sewage 
sludge range from 8x10- 8 to 4x10-1 , 

while those from incinerating and . 
disposing of sewa~e sludge in monofills 
range from 2x10- to sx10-6• 

Studies using Philadelphia sludge 
have shown that the microbial 
communities in reclaimed mined soils 
revert to those of normal soils within 2 
to 3 years. Conventional reclamation 

- could take as long as 10 to 15 years, or 
even longer (Reference No. 49). 

Forest soils have been found to be 
well suited to sludge application 
because they have high rates of 
infiltration (which reduce run-off and 
ponding>: large amounts of organic 
material (which immobilize metals from 
the sludge), and perennial root systems 
(which allow year-round application in 
mild climates). Although forest soils are 
frequently quite acidic, research at the 
University of Washington bas found no 
problems with metal leaching following 
sludge application (Reference No. 14). 
In addition, studies of animals living on 
sludge-treated sites have found that the 
animals are healthier than those on 
control sites because of the increased 
production of vegetative matter. 

The sale of sewage sludge products 
can be used to defray the costs of de
watering and composting the sewage 
sludge, but no similar mecbanisrr. exists 

to defray the costs of de-watering · 
sewage sludge placed in landfills or 
incinerated. Further, the labor, capital, 
and operating and maintenance costs of 
incinerating sewage sludge are 
f!ubstantially higher. · 

The Municipality of Metropolitan 
Seattle (METRO), which treats 
wastewater in the Seattle-King County 

. region, began using sludge to improve 
. soil in several Seattle area parks, restore 

land disturbed during strip mining, 
restore a gravel pit used for Interstate 90 
construction, and enhance grass growth 
at the King County International Airport 
at Boeing Field. In October 1983, the 
METRO Council adopted a sludge 
management plan that outlined a goal to 

· use at least eight alternative sludge 
recycling or disposal methods through 
the year 2000. METRO reports that its 
plants produced 65,000 tons of sludge · 
in 1985 and more than 91,000 tons in 
1987. Sludge production is expected to 
increase dramatically in the next decade 
after METRO's Puget Sound plants are 
upgraded from primary to secondary · 
treatment. METRO says that by creating 
a demand for sludge and developing a 
variety of recycling options, it reduced 
program expenses from $227 per ton of 
sludge solids in 1983 to $148 in 1987. 

The benefits of using sewage sludge to 
improve land productivity are 
substantial. However, if sewage sludge 
containing high levels of pathogenic 
organisms (e.g., viruses, bacteria) or 
high concentrations of pollutants is 
improperly handled, the sludge could 
contaminate the soil, water, crops, 
Jivestock, fish , and shellfish. The major 
human health, environmental, and 
aesthetic factors of concern in the land 
app_lication of sewage sludge are related 
to pathogens, metals and persistent 
organic chemicals content, and odors. 
The standards promulgated today would 
prevent the contamination of soil and 

· crops by pathogens, as well as the 
contamination of food and animal feed 
crops when sewage slu~ge is applied to 
lands used in the production of 
agricultural crops or to lands that may 
be converted to residential use. 

While the use of sewage sludge for 
beneficial purposes is primarily related 

. to farm and home garden use, use of 
sewage sludge to aid in the growth of a 
final vegetative cap for municipal solid 
waste landfills is also considered a 
beneficial use of sewage sludge and . 
should be encouraged. By taking 
advantage of the nutrient content and 
soil amendment characteristics of 
sewage sludge, a vegetative cover or cap 
can be quickly grown to facilitate the 
municipal solid waste closure plan. 
. In spite of the benefits of reusing 

sludge, only one-third of the sewage 

sludge generated in the United States is 
effectively reused by applying it to the 
land, or sold or given away for use in 
home gardens (see Table 1-2). In · 
comparison, Japan uses 42 percent of its 
sewage sludge for coastal reclamation 
an·d home garden or farming uses. The 
United Kingdom applies 51 percent of 
its sewage sludge to the land (Reference 
No. 4). 

While section 405(e) of the CWA 
· reserves the choice of use and disposal 

practices to local communities, EPA's . 
preference is for local communities to 
reuse this resource in beneficial ways. 
On June 12, 1984, the EPA publishe~ its 
policy on the management of sewage 
sludge stating that the Agency will 
actively promote those municipal 
sludge management practices that 
provide for the beneficial use of sludge 
while maintaining or-improving 
environmental quality and protecting 
public health (see 49 FR 24358). 

When the quality of the sewage sludge 
appears to be a limiting factor for an 
otherwise desirable use, POTWs can 
establish discharge limits for non· 
domestic users discharging wastewater 
to the POTW. Controlling-the quality of 
non-domestic wastewater discharged 
into municipal sewers is an important 
element In managing the quality of 
sewage sludge. 

All dischargers of non-domestic · 
wastewaters are required to meet all 
applicable National Pretreatment 
Standards. These may include genera} 
and specific prohibited discharge 
standards._ categorical pretreatment 
standards, and local limits. 

In addition, POTWs designed to 
accommodate design flows of more than 
5 million gallons per day ~d smaller 
POTWs·with significant industrial 
discharges are required to establish local 
pretreatment programs. Currently 2,015 
of the nation's POTWs operated by 
1,528 authorities have local 
pretreatment programs. The IQCSl 
program must include adequate legal 
authorities, Industrial user permitting, 

· compliance monitoring, enforcement, 
and public participation. These 1,528 
approved programs are estimated to 
receive 80 percent of the national 
wastewater flow discharged to PaI"Ws. 

In addition to wastewater reduction 
and the separation of contaminated 

· waste from uncontaminated wastes, 
pretreatment of non-domestic 
wastewater is another key step in 
managing the quality of sewage sludge. 
If pretreatment does not reduce the 
pollutant levels sufficiently, 
communities may have to dispose rather 
then use their sludge and. depending on 
the disposal meth_od, add pollution 
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controls and thereby mcrease the cost of 
sludge disposal. 

Use of Sewage Sludge 

Land Application.to Agriculturol Lands 

Some 66 percent of the sludge applied 
to land (approximately 1.2 million dry 
metric tons) Is used to Improve the 
condition and nutrient content of soil 
for agricultural crops, including row 
and feed crops and pastures. The 
method of applying sludge to 
agricultural land depends on the 
physical characteristics of the sludge 
and soil and on the crops grown. Llquid 
sludge may be applied with tractors, 
tank wagons, irrigation systems, or 
special application vehicles. Liquid 
sludge may also. be injected under the 
surface layer of the soil. Dewatered 

. sludge, on the other hand, is typically 
applied to cropland by equipment 
similar to that used for applying
limestone, animal manures, or 
commercial chemical fertilizers. 
Generally, the dewatered sludge is 
applied to the land surface and then 
incorporated by plowing or disking. 
When applied to pasture land, sludge is 
usually not incorporated Into th~ soil. 

[,and Application to Non-Agriculturol 
Lands 

Ten or more States have undertaken 
sludge application to forest land, at least 
on an experimental field-scale level. 
The most extensive experience with this 
practice is in the Pacific Northwest. 
Sludge is most often sprayed from 
mobile equi,pment into established 
forest stands as a partially dewatered, 
but still liquid, material. Other types of 
non-agricultural land application 
include sewage sludge applied to public 
contact sites (e.g., parks, cemeteries, golf 
courses) and reclamation sites. 

When sewage sludge is used to 
stabilize and re-vegetate land at 
reclamaUon sites, typically large 
amounts of sludge (up to 112 metric 
tons per hectare or more) are applied on 
a one-time basis. This large amount is 
necessary to ensure that sufficient 
orgonic matter and nutrients are 
introduced into the soil to support 
vegetation until a self-sustaining 
ecosystem is established. 

Land Application-Sole or Give-Away 
of Sewage Sludge 

Approximately 12 percent of the 
sewage sludge generated is sold or given 
awoy for use on home gardens. As a 
method of managing sewage sludge, this 
is a highly beneficial practice and one 
the Agency encourages. 

Usually, sewage sludge that is sold or 
given away is composted; or heat dried 

and formed into pellets. In composting 
sewage sludge, the sludge Is dewatered; 
mixed with a bulking agent, such as 
wood chips, bark, rice hulls, straw, or 
previously composted sludge; and 
allowed to decompose aerobically for a 
period of time. In this form, the sewage 
sludge is dry, practically odorless, and 
easier to distribute. It is also easier for 
the user to handle. Sewage sludge that 
is distributed and marketed is used as 
a substitute for topsoil and peat on 
lawns, golf courses, parks, and in 
ornamental and vegetable gardens. Yield 
improvements have been valued at $35 
to $50 per dry ton over other potting 
media. 

Risks of Disposal Methods 

Communities should consider 
alternatives other than buryirig or 

. burning their sludge. These are wasteful 
practices that pose risks and incur costs. 
Some methods of sewage sludge 
disposal, such as Incineration and 
uncovered landfills, may contribute to 
global warming (i.e., the "greenhouse 
effect") by releasing carbon dioxide and 
methane. 

Sewage sludge with high 
concentrations of certain organic and 
metal pollutants may pose human 
health problems when disposed of In 
sludge-only landfills (often referred to 
as monofills) or simply left on the land 
surface, if the pollutants leach from the 
sludge Into the ground water. Therefore, 
the pollutant concentration may need to · 
be limited or other measures such as 
impermeable liners must be taken to 
ensure that gro~d water Is not 
contaminated. 

For the incineration of sewage sludge, 
municipalities must take sufficient 
measures to control the emissions from 
sewage sludge Incinerators. Otherwise, 
particulates, heavy metals, toxic organic 
cqmpounds, and hydrocarbons will add 
to a community's air pollution 
problems. 

Ocean dumping of sludge, which 
Congress banned after 1991, may result 
in the destruction or biota that influence 
the balance hetween oxygen and carbon 
dioxide. In ocean disposal, certain 
pollutants often associated with · 
municipal sludge, including mercury,. 
cadmium, and polychlorinated 
biphenyls, can bioacc~mulate. High 
levels of these pollutants can interfere 
with the reproductive. systems of certain. 
marine organisms, may produce toxic 
effects in aquatic life, or may present· 
public health problems If individuals 
eat contaminated fish and shellfish. 

Disposal Methods 
Surface D_isposal 

Sewage sludge surface disposal-e 
term used to describe what are 
essentially piles of sludge left on the 
land surface and includes land 
application to dedicated non
agricultural land and disposal in sludgtt
only landfills-is a common means of 
sludge disposal. The majority of surface 
disposal sites are smaller than 1 acre 
and receive less than 50 gallons per day 
of waste. · 

Generally, surface disposal sites do 
not have a vegetative or soil cover. 
Depending on the State in which they 
are located, surface disposal sites may 
be regulated in a manner similar to 
monofills or landfills. In other cases, · · 
surface disposal sites are areas of land · 
where sewage sludge has been placed 
for many years with little or no 
consideration given to its ultimate 
disposal. 

Disposal on Dedicated Sites 
Contained in. the surface disposal · 

subpart of today's final rule is the 
provision for applying sewage sludge at 
greater than agronomic rates to grow 
food, feed and fiber crops. These crops 
may be grown and animals grazed if the 
owner/operator demonstrates to the 
permitting authority, that through 
m_anagement practices, public health 
and the environment Bl'e protected from 
reasonably anticipated adverse effects of 
pollutants In sludge. . 

Municipal sewage sludge Is often 
applied at greater than agronomic rates 
at sites specifically set aside for 
municipal sludge management. Such 
application rates are needed to reclaim 
and restore marginal and disturbed 
soils, such 88 strip mines, to full 
agricultural productivity. Sludge 
contains organic matter typically In the 
range of 30 to 50 percent. Barren and 
strip-mine soils contain organic matter 
levels of less than one-half percent 
which is considerably less than the 
three to five percent needed for full 
agricultural productivity. In addition, 
such sites may likely be barren, very 
erodible and acidic, and a threat to 
ground and surface waters. Sludge 
applications greater than agronomic 
rates and even cumulative rate limits 
can overcome the barren, erosion and 
acid problems. Moreover, these 
applications can restore the organic 
matter levels .to that needed to produce 
such commercial agricultural crops such 
as com which would have been 
impossible to produce otherwise. 

Sites which use sludge application at 
greater than agronomic rates are 
generally owned, operated, and 
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controlled by, or are controlled under 
long-term leases to, the municipal 
sludge operator. Generally, public 
access to these sites is strictly 
controlled. Sites may range in size from 
ten acres to greater than 10,000 acres. 
Sludges applied to such dedicated 
beneficial use sites apply nitrogen, 
phosphorus, and other macro- and 
micro-nutrients to crops and as was 
already stated may also be used to 
condition soils at sites containing 
disturbed lands. For example. the 
Metropolitan Water Reclamation District 
of Greater Chicago has been operating.a 
15,600 acre site for 20 years in Fulton 
County, Illinois. Sewage sludge is 
applied to condition and fertilize strip
mine spoils to produce crops, such as 
corn, which are sold as animal feed or 
for alternative fuel production, and is 
also used to reclaim acid coal refuse 
piles with vegetative cover. 

In contrast to their large, rural, Fulton 
County site, the Metropolitan Water 
Reclamation District of Greater Chicago 
also operates a site in the Village of 
Hanover Park, one of Chicago's · 
residential suburbs. The site lies on the 
property of the District's Hanover Park 
Water Reclamation Plant and the entire 
annual sludge production is utilized to 
fortilize row crops and nursery stock. 
This 120 acre farm, complete with a tile 
drainage system for recirculation of field 
percolate; has been successfully 
operated for 13 years and has 
harmoniously coexisted with its "across 
the fonce" neighbors, a grade school and 
a comml!nity of single family homes. 

However, the primary objective of this 
practice is to employ the land as a 
truatment system by using soil to bind 
mutals and by using soil 
microorganisms, sunlight, and oxidation 
to dustroy the organic matter and 

. pathog,ms in the sludge. These sites are 
gtmerally owned by, or are under long-
term leases to, a treatment work. · 

.Frequently, the dedicated land disposal 
site has a non-food chain vegetative 
cover crop (e.g., sod, pulpwood) to 
reduce the poteJ?tial for runoff or 
leaching of the pollutants to surface or 
ground water. In some cases, as 
discussed above, an attempt is made to 
use the nutrient and soil conditioning 
propurties of the sewage sludge to grow 
crops for methai:iol production· or for 
other purpose. 

Landfilling 
Landfilling is a sludge disposal 

muthod in which sludge is deposited in 
a dedicated area, alone or with solid 
waste, and buried beneath a soil cover. 
Landfilling is another disposal method 
that dces not attempt to recover the 
nutrient content of the sludge for 

beneficial uses. However, the 
decomposition of organic matter in 
sewage sludge that is landfilled 
produces methane gas. The methane gas 
con be recovered and yields an energy 
value more than half as great as that of 
natural gas. 

Thirty-three percent of the sewage 
sludge disposed ofby 22 percent of the 
POTWs is landfilled with municipal 
solid waste. In co-disposal, the 
absorption characteristics of the solid · 
waste and soil conditioning 
characteristics of the sludge 
complement each other. The solid waste 
absorbs exce~s moisture from sludge . 
and reduces leachate migration. Sewage 
sludge usually makes up 5 percent or 
less of the material in a solid waste 
landfill. . 

Slightly less than 3 percent of the 
sewage sludge generated is disposed of 
in monofills (landfills only accepting 
sewage sludge). EPA has identified 
approximately 320 POTWs that dispose 
of their sewage sludge in monofills. 
Most monofills consist of a series of 
trenches, dug into the ground, into 
which dewatered sludge is deposited 
and then covered with soil. Other 
monofill designs, in which the sludge is 
deposited on the ground surface (area 
fill mounds, area fill layers, and diked 
containment), do exist but are not 
commonly used. 

Incineration 
Incineration is a method of disposal 

that destroys the organic pollutants and 
reduces the volume of sewage sludge, 
Incineration lakes place in a closed 
device using a controlled flame. EPA 
estimates that approximately 0.9 million 
dry metric tons of sewage sludge are 
incinerated each year, accounting for 
more than 16 percent of the sewage 
sludge disposed ofby POTWs. 

If the sewage sludge contains 20 
percent solids, incinerators reduce the 
volume of sewage sludge by about 90 . 
percent, on a wet weight basis. While 
this reduces the amount of material that 
must be landfilled, owners or operators 
must control the concentration of the 
pollutants in the incinerator emissions 
to prevent exacerbation of a 
community's air pollution control 
problems. They must also allocate 
sufficient funds to pay for the labor, 
capital, operating. and maintenance 
costs of sewage sludge incinerators. 

Approximately 110 (52 percent) of the 
sewage sludge incinerators operated by 
secondary and advanced treatment 
works in the United States were built 
prior to 1973, when th,e New Source 
Performance Standards for Sewage 

. Sludge Incinerators were published (40 
CFR part 60, subpart 0). Multiple hearth 

incinerators are the most commonly 
used sewage sludge incinerators with 
156 multiple hearth incinerators (74 
percent firing sewage sludge). Other 
types include 49 fluidized bed 
incinerators (23 percent of the total), 3 
flash drying incinerators, and 2 electric 
furnaces. A description of these 
incinerators is included in the 
Technical Support Document for 
Incineration (Reference No. 100). 

The total estimated volume of sewage 
sludge fired in incinerators operated by 
POTWs in 1988 was approximately 
860,000 dry metric tons. Not 
represented in this estimate are 
incinerators which fire sewage sludge 
with solid waste in municipal waste 
combustors. The Agency estimates that 
seven facilities practice co-incineration 
of sowage sludge with municipal solid 
waste. 

Part II: Federal and Stale Requirements 
The use or disposal of sewage sludge 

· is currently subject to some Federal 
regulation. Existing Federal regulations 
are authorized under several statutes 
and have been developed independently 
along media:specific concerns. State 
regulations generally are lceyed to 
Federal regulatory requirements, 

,primarily those in 40 CFR part 257, 
covering the land application and 
landfilling of sewage.sludge, and those 
in 40 CFR part 60, subpart 0, covering 
sewa~e sludge incinerators. 

This part starts with a discussion of 
the requirements of the CW A, followed 
by a description and summary of other 
Federal and State regulatory 
requirements and how they relate to 
today's rule. 

Clean Waler Act Statutory 
Requirements· 

Sewage sludge has been an impoi;tant 
concern of the Agency since 1972, when 
EPA, through the Federal Water 
Pollution Control Act construction 
grants program, began assisting in the 
financing of wastewater treatment 
facilities. The Clean Water Act of1977 
amended section 405, mandating that 
EPA develop guidelines for the use and 
disposal of sewage sludge. As 
previously explained, under section 
405(d), EPA was required to issue 
regulations that: 

(1) Identify uses for sewage sludge, 
· including disposal; 

(2) Specify factors to be taken Into 
account in determining the measures 
and practices appHcable to each such 
use or disposal (including publication or 
information on costs); and 

(3) Identify concentrations of 
pollutants which interfere with each 
such use·or disposal. 
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Responding to this mandate, in 1979, - from anaerobic digestion systems, and 
EPA adopted criteria that provided the recovery of various potentially 
guidelines for sewage sludge use and marketable by-products from sewage 
disposal when sewage sludge was sludge. 
applied to land or disposed of in To aid in developing the 
landfills. These criteria were included comprehensive sewage sludge . 
in regulations c~promulgated under · regulations promised in the preamble to 
Subtitle D of RCRA and section 405(d) the 40 CFR part 257 rule (44 FR 53439, 
of the CWA and are found in 40 CFR September 1~. 1979), EPA created an 
part 257. These regulations contain a Intra-Agency Sludge Task Force In 1982. 
number of specific requirements for the The task force was assigned the · 
management of sewage sludge. To following tasks: (1) Conduct a 
protect the ground water, the multimedia examination of sewage 
regulations prohibit any use or disposal sludge management, focusing on sewage 
of sewage sludge that causes the sludge generated by PO1Ws; and (2) 
concentration of 10 heavy metals and 6 develop a cohesive Agency policy on 
organic chemicals In an underground sewage sludge management, designed to 
drinking water source to exceed · · guide the Agency in implementing 
maximum contaminant levels (MCLs) sewage sludge regulatory and 
specified in the criteria. The criteria also management programs. Numerous 
included management standards Agency offices and ad hoc groups had 
applicable to sewage sludge use or wrestled with sewage sludge 
disposal methods to protect surface management, but. none of these groups 
waters, flood plains, and endangered had been able to decide how to 
species. The criteria contain limitations equitably regulate nationally a complex 
on the concentration of two pollutants and variable waste in an · 
(cadmium and PCBs) in sewage sludge environmentally protective and cost-
when the sewage sludge is applied to effective manner. Sewage sludge use or 
the surface of land used for the disposal Involved a myriad of site-
production of animal feed or food-chain specific cl~mstimces, could result In 
crops. In addition, the requirements in multimedia effects, and depended on 
part 257 restrict sewage sludge use and proper planning and decision-making at 
disposal except fn compliance with the local level. The Agency lacked 
ctirtain measures to control pathogens· experience in developing performance 
and disease-carrying rodents, insects, standards for solid waste that would 
and birds. The regulation provided for attenuate multimedia environmental 
different levels of pathogen reduction, . effects. Furthermore, at that time, . 
dopending on whether crops for direct Congress had not provided a 
human consumption were grown or compli!"1ce mechanism for the 

· I ~ h regulations. 
an1ma s ,or uman consumption were The task force, which included 
allowed to graze on the sewage sludge- representatives from alltharts of the 
amended soil. The processes for . 

d · h I I f h I Agency, recommended at the Agency 
re ucmg t e eve s O pat ogens inc ude develop an integrated, comprehensive 
aerobic and anaerobic digestion, l b l d regulatory structure for sewage sludge 
composting, ime sta i ization, an heat use or disposal using the combined 
treatment and drying. authorities of section 405 of the CWA 

As part of its sludge regulatory and other Jaws. This structure would 
p_rogram, EPA has prepared a number of also incorporate exJsUng regulations 
documents which provide guidance and . and, where appropriate, new regulations 
direction to local PO1Ws on the proper . to complete regulatory coverage where 
rnanogoment and handling of sewage important gaps remained. 
sludge. EPA has actively encouraged · While the Agency was working on a 
and assisted in the development and regulatory approach consistent with the 
im plementotion of various practices and recommendations of the Task Force, the 
processes leading to the beneficial use Natural Resources Defense Council sued 
of sewage sludge: I~ addition to . the Agency over EPA 's pretreatment 
supporting long-term research and regulation (40 CFR part 403). In that 
dumonstration projects, the Agency has suit, µie U.S. Court of Appeals for the 
also assisted. in the development of Third Circuit ruled that the 
dotoiled design guidance for various pretreatment regulation was invalid In 
beneficiar methods of disposal and such four respects. !Natural Resources 
technolbgies as digestion, composting, Defense Council v. EPA, 790 F.2d 289 
and.lime stabilization. The Agency has (3rd Cir. 1986)}. Most relevant here ls 
also supported development of the court's fourth holding: 
improved de-watering systems, We hold that, despite EPA's contention 
pyrolysis, and other technologies to that sludge regulations are In place, EPA's 
improve energy recovery from thermal device of incorporating other regulations 
conversion systems, methane recovery docs not meet the statute's command for a 

comprehensive framework to regulate the 
disposal and utilization of sludge and that 
EPA cannot, in the absence of section 405(d) 
regulations authorize the issuance of removal 
credits under section 307(b)(1). 

Throughout its lengthy consideration 
of the amendments to the CW A, some 
members of Congress expressed concern 
that, without sewage sludge regulations, 
Industry would continue to discharge 
toxic pollutants Into wastewater for 
P01Ws to treat, making it more difficult 
for a city to find sewage sludge 
management alternatives. They believed 
sludge criteria would stimulate effective 
pretreatment programs and would 
encourage recycling and reuse of toxic 
pollutants by industry. In the Water 
Quality Act of 1987 (Pub. L. lOo--4, 
February 4, 1987), Congress.reaffirmed 
its directive that EPA develop 
comprehensive sewage sludge · 
regulations and set forth a schedule for 
the Agency to do so. The Water Quality 
Act 11mended section 405(d) to Include 
requireme~ts that: 

(1) By November 30,' 1986, EPA propose 
regulations esteblishlng numerical limits end 
acceptable manegement practices for toxic 
pollutants that EPA Identified as present in 
sewage sludge In concentrations which, on 
the basis of information available on their 
toxicity, persistence, concentration, mobility, 
or potential for exposure, may adversely 
_affect public health or the environment; 

(2) By Augµst 31, 1987, EPA promulgate 
reguletions specifying acceptable 
management practices and establishing 
numerica.l llmlts for these pollutants that 
"shall be adequate to protect public health 
and the environment from any reasonable 
anticipated adverse effects of each 
pollutant"; 

(J) By July 31, 1987, EPA identify and 
propose regulations for those toxic pollutants 
not Identified In the regulations promulgated . 
August 31, 1987, and promulgate regulations 
for those toxic pollutents by June 15, 1988; 
and 

(4} From time to time, but no l!)Ss often 
than every two years, EPA review the .,, 
regulations For the purpose or identifying 
additional toxic pollutants and promulgatillg 
regulations. 

The amendments specify thot 
compliance with the regulations' 
requirements must occur not later than 
1 year after publication of the 
regulations, unless the regulations · 
require .the construction .of new '· 
pollution control facilities. In this latter 
case, compliance must.occur no later 
than 2 years from the date of publication 
of the regulations. 

Se.ction 405(d)(S) also provides that 
nothing in the section is intended to 
waive more stringent requirements in 
the CWA or in any other law. This 
means that States and local · 
communities remain free.to impose 
more stringent requirements than thosa 
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included in today's rule. In addition, as 
described later in the preamble, where 
EPA has established requirements 
applicable to sewage sludge under other 
statutes, compliance with regulations 
established under those statutes also 
constitutes comr Hance with part 503, 

Section 405(e was further amended 
to read as follows: 

The determination of the manner or 
disposal for use or sludge Is a local 
determination, except that It shall be 
unlawful for any person to dispose of sludge 
from a publicly owned treatment works or 
any other treatment works treating domestic 
sowage for any use for which regulations 
·have been established pursuant to subsection 
(d) or this section, except in accordance with 
such regul11tions. 

The implications of this section are 
discussed later in the preamble. 

CERCLA Liability 
Questions have been raisea about 

conditio'ns under which sewage sludge 
disposed at a su·perfund site might give 
rise to liability under the 
Comprehensive Environmental 
Response, Compensation and Liability 
Act (CERCLA). 

Se_ction 107 of CERCLA generally 
imposes liability for cleanup costs on, 
omong others, persons who own or 
operate facilities at which hazardous 
substances are disposed. Section 107 
liobility extends to the costs of cleanup 
necessitated by a release or threat of 
releose of a hazardous substance. 
However, section 101(22) defines 
"releose" to exclude the "nonnal 
application of fertilizer." 

If the placement of sludge on land 
were considered to be "the normal 
application of fertilizer," that placement 
could not give rise to liability under 
CERCLA. Today's rule, as previously 
noted, establishes standards for sewage 
sludge when applied to the land for a 
bene.ficial purpose (i.e., as a fertilizer 
substitute or, soj) conditioner). Sludge 
placed on the land for such beneficial 
purpose and applied in compliance 
with the requirements for land 
application of sewage sludge provided 
in §§ 503.13(b) (2) and (4), § 503.14 and 
§ 503.15 (where applicable) of the final 
rule today, and in accordance with 
accepted agricultural practices using 
oppropriote application rates, which 
constitutes the normal application of 
fertiliz~r. does not constitute a 
"releose." 

Under CERCLA, protection from 
liability is also provided when there is 
a release of a CERCLA hazardous 
substance and the release occurs 
pursuant to Federal authorization. Thus 
under CERCLA, in defined 
circumstan~es, the application of 

sewage sludge to land in compliance · 
with a permit required by section 405 of 
the Clean Water Act is a Federally 
permitted release as defined in 
CERCLA. Recovery for response costs or 
damages under section 107 of CERCLA 
is not authorized for Federally 
permitted releases. The Act defines 
Federally permitted releases as, among 
others, discharges in compliance with 
en NPDES permit under section 402 of 
the Clean Water Act. (See, Idaho v. 
Hanna Mining Co. 699 F. Supp. 827 (D. 
Idaho 1987) (State cannot recover under 
CERCLA for damages resulting from 
releases authorized by NPDES permit) 
affiJ, 882 F.2d 392 (9th Cir. 1989)). 
Consequently, releases of hazardous 
substances from the lend application of 
sewage sludge authorized under and in 
compliance with en NPDES permit · 
would constitute a Federally permitted 
release. 

Other Federal Requirements 
Traditionally, the Agency has used 

the standards, definitions, and 
approaches developed under other 
Federal public health end 
environmental programs in responding 
to the broad mandate of section 405(d) 
when they are consistent with the goals 
and objectives of the CW A. The use of 

· other Federal standards is desirable in 
order to minimize duplicative, 

· overlapping, and conflicting policies 
and programs. Further, es discussed 
above, section 405(d)(5) provides that 
nothing in section 405(d) is intended to 
waive more stringent requirements 
established under other statutes. 
Therefore, as previously indicated, in 
developing today's rule EPA based 
pollutant limits on human health or . 
environmental criteria established 
under other statutory authorities. 

Under section 304(a) of the CW A, the 
· Agency publishes Water Quality 
Criteria. For the purposes of pert 503, 
these criteria are used in determining 
whether a pollutant limit fore particular: 
use or disposal practice would not 
exceed e freshwater quality criterion, 
should the pollutant reach the surface 
water.,When the concern is to protect 
the drinking water supplies, the basis of 
the pollutant limits is the MCLs 
promulgated under authority of the Safe 
Drinking Water Act. 

The NAAQS for lead, promulgated 
under authority of section 109 of the 
Clean Air Act, was used in developing 
the pollutant limit for lead when sewage 
sludge is incinerated. The National 
Emission Standards for Hazardous Air 
Pollutants (NESHAPs) for beryliium and 
mercury, used in the pert 503 proposal 
to develop the numer~cal pollutant 
limits for these pollutants when sewage 

sludge is incinerated, have been omitted 
from the final part 503 regulations 
because these pollutants ere already 
regulated under the authority of section 
112 of the Clean Air Act and found at 
40 CFR part 61. Other applicable 
regulatory requirements for the 
incineration of sewage sludge include 
the New Source Performance Standards 
for Sewage Sludge Incinerators 
promulgated under section 111 of the 
Clean Air Act and found at 40 CFR pert 
60, subpart 0. Owners or operators of 
sewage sludge incinerators also must 
ensure that their operations, including 
the location of new incinerators, 
conform to state implementation plans 
approved under the regulations 
authorized by section 110 of the Clean 
Air Act end are found et 40 CFR perts 
50-51. 

State Requirements 
The information on existing State 

requirements summarized below was 
gathered as pert of EPA's effort in 
developing guidance for writing sewage 
sludge interim permits prior to 
promulgation of the pert 503 standards. 
Under section 510 of the CW A, States. 
political subdivisions of States and 
interstate agencies retain the authority 
to adopt or enforce more stringent 
standards than tho$e provided in 
today's pert 503 regulations. 

At present, 42 States have regulations 
or guidelines covering the lend 
application of sewage sludge which set 
either e maximum allowable 
concentration or maximum pollutant 
loading rate for at least one pollutant. 
Paralleling the requirements in 40 CFR 
pert 257, 41 States have set restrictions 
on the growing of crops on soil ~o which 
sludge has been applied (e.g., human 
food chain crops cannot be grown on 
sludge-emended soil until 18 months 
after the application of the sewage 
sludge). In addition, 41 States have 
established management practices for 
the land application of sewage sludge. 

The give-away or sale of composted 
sludge is regulated under State land 
application requirements. Eleven States 
have set numerical limits on the 
concentration of pollutants in sewage 
sludge that is distribufed and marketed 
end 22 States have established 
management practices regulating this 
use. 

Many States enforce landfilling 
restrictions for nonhazardous sl,udge 
that follow the requirements in 40 CFR 
port 257. While States have not set · 
maximum pollutant concentrations for 
sewage sludge that is .landfilled, 31 
States do have some site restrictions or 
other manag~ment practices governing 
landfills. 
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Many States regulate the emissions of 
sewage sludge incinerators. State 
implementation plans under µie Clean 
Air Act.limit emissions of various 
pollutants subject to NMQS or 
NESHAPs. Twenty States have 
established opacity limits as well as 
emission limits for beryllium, mercury, 
particulates, sulfur dioxide, and carbon 
monoxide. No State has established a 
limitation on lead emissions from 
sewage sludge incinerators. Twenty· 
nine States have regulations or · 
guidelines governing operation of 
incinerators, including disposal of ash. 

In one State, the development and 
enforcement of controls on all methods 
of sewage sludge use and disposal are 
delegated entirely to local agencies, as is 
the Issuance of permits. In other States, 
local as well as State controls are 
imposed on the use and disposal of 

Part III: Selection of Pollutants 
Considered for Regulation 

This part describes how the Agency 
selected the initial list of pollutants for 
which numerical limits are promulgated 
in today's rule and data bases used to 
collect information about the pollutants. 
Additional information may be found in 
"The Record of Proceedings on the 
OWRS Municipal Sewage Sludge 
Committees" and "Summary of the 
Environmental Profiles" (Reference Nos. 
62 and 67). 

Initial List of Pollutants 

In the spri~g or"t984, ~A enlisted 
the assistance of Federal, State 
academic, and private sector experts to 
determine which·pollutants likely to be 
found in sewage sludge should be 
examined closely as possible candidates 
for numerical limits. These experts 
screened a list of approximately 200 

pollutants in sewage sludge that, If 
disposed oF 1mproperly,.could cause 
adverse human health or environmental 
effects. The experts were requested to 
revise the list, adding or deleting 
po)Jutants. The test for inclusion or 
exclusion was the potential risk to 
human health and the environment 
when sewage sludge containing a 
particular pollutant was applied to the 
land, placed in a landfill, or incinerated. 
The Agency also requested that the 
experts Identify the most likely route 
which a pollutant could travel to reach 
target organisms, whether human, plant, 
or wild or domestic animals. Thff 
experts attending the meetings 
recommended that the Agency gather 
additional environmental information 
on approximately so pollutants. The~ 
pollutants are listed in Table III-1. 

sewage sludge. · 

TABLE 111-1 .-POLLUTANTS SELECTED FOR ENVIRONMENTAL PROFlLEs/HAZARDS l~DICES 

Pollutants Land applk:atlon landfill 

Aldrln,IOieldrln ............................................. · ............................... - ....... .. ............................................. -.... X ............................... X 
Arsenic ......................... .- ... : ..................................................................................................................... X X X 
Benzene ... ................................................................................................... ............................................ . ......... ...................... X X 
Benzldine ................................................................................................................................................. .............................. . 
Benzo(a)anthracene •. _. ...... :...................................................................................................................... X ............................... X 
Benzo(a)pyrene ..... -................................................................................................................................ X X 
Beryllium ......................................................................... - ... - ........ · ............................................. ........... .. ......................... · ... .. ..................... • .. .. 

. ~~~~::.~~~.~~~'.~ .. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'.:::::::::::::::::::::: ~ ~ 
Carbon tetrachJc>rtde .................................................................................................................................... ................................ . ....•..•.....•...............•.• 
Chlordane ............................. · .. ................................ · ............................................................................... X x. 
Chlorinated dibenzodloxlns ...................................... :............................................................................... .. ............... · ............ . 
Chlorinated dibenzoliJrana ......................................................... - ........... .............. .............................. ·•.. • ............................ .. 
Chlorofonn ... ..... ...... ... ...... . .... .. . . . .. . . ....... ... . . . .... .. ....... ......... ................... ......... .... ........... ... ......... ...... .......... .. .. . ... .. . .. ........ .... . . . . .. • ....... ..................... .. 
Chromium .................................................................................................. ............ .................................. X X 
Cobalt .............................. - ............................................................ _ .......... · ............ .. ·............................... X X 
Copper ............... .......................................................................... _........................................... ............... X X 
Cyanide .................................................................................................................................................... X X 
DDT/ODO/DOE ................................................................................................................................... . _.. X X 
3,3'·Dichlorobenzldlne ............................................................................................................................. . ........ - .................... • ............................. . 

~?.~~~.~.~.:::::'.:::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::;:::::::::::::::::::::::::::::::::1 ~............................. ::::::::::::::::::::::. .. ~::: 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

Heptachlor · ... X ............................... X 
Hexachlorobenzene • ................................................................. : ....... -................................ ...................... X 
Hexachlorobutadlene ....................................................... :....................................................................... X 
Iron ......................................................................... · .............................. _ .................. •.....• : .................... ................ X ........................... _, ...... . 
Lead ......... ............................................ ................................. .......................................... ......................... X X 
Undane ..... ......................................................................................................... · ...... · ............... ............... X .~ 
Malathion ............................................. ..................... .................. .. _...................... ........................... ........ .. ................ ..... ...... .. 
Mercury .................................................................................................................................................... X X 
Methylene bls{2-chloroan1Une) ............................................................. _ .............................................. :... X .............................. . 
Methylene chloride ................................ ............................................... · ................................ ........... ... .... X X 
Methy!ethyt ketone ............. : ............. ................................ ,........ .......................................... ............... ...... ............ ....... .. .......... X 

X 
X 
X 
X 

X 

Molybdenum ..... .. ............................. ........................ _ ............................................. -............................... X X X 

~~I.:·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=~::::::~:::::::::::::::::::::::::::::::::::::::::::::::::: ~ ~ X 

. ~:::~:.~ .. :::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::: ~............................. )(... .... ...................... ~ 
Phenol .............................................................................................. - ...................................................... .................... ........... • .................... - .... .. X 
Selenium ... ................................. ...... · .............. · .................................... . ............... .................................. X 

· Tet,achJoroethylene .................................................................... - .................... - ............... · ................... ............................... ............................... X 
Toxaphene ....................................................... ................ ............................ ........................................... X X X 
Trichloloet~ ...................................................................... · ........................................................... ·.. X ........................ _ .... X 
T richlorophenol ................................................................... · ....................... ........... ......... .............. ..... . ..... ........ ..... ... . ........... ... .... .. ......... ................ X 
Tricresyt ph<>sphate ......................................... ........................................................ .................... ............ X 

~: ~~~ .. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: )(..... ........................ )(............................. ~ 

Incineration 
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Environmental Profiles calculations to predict the concentration 
During 1984 and 1985, the Agency of a pollutant that would occur in . 

collected date end information from swfece or ground water, soil, air, or 
published scientific reports on the food. EPA then compared the predicted 
toxicity, persistence, means of transport, ·concentration with en Agency human 
and environmental fate of these 50 health criterion, such es a drinking 
pollutants. EPA also developed water standard promulgated under the 
preliminary information on their Safe Drinking Weter Act, to determine 
relative frequency of concentration in whether the ~llutant could be expected 
sewage sludge by analyzing the sewage to have an adverse effect on human 
sludge of 43 to 45 POTWs {depending health_. For purposes of this initial 
on the pollutant) in 40 cities ("Fate of ·screening, EPA assumed conditions that 
Priority Pollutants ~n Publicly Owned would maximize the pollutant exposure 
Treatment Works"·-tbe "40 City of an individual, animal. or a plant, as 
Study"-Reference No. 60). The sewage well as the worst possible pollutant-
sludge data from the "40 City Study" related effects. · 
consist of concentrations of 40 Based on the factors previously listed 
pollutants (12 metals, 6 base neutral (conoentration, toxicity, persistence, 
organic compounds, 6 volatile organic and others), EPA sc~red each pollutant 
compounds, 9 pesticides, and 7 PCBs) and ranked them for more rigorous 
in sewage sludge analyzed from the analysis. EPA excluded two categories 
target POTWs. · . of pollutants for f\Jrther evaluation. 

Using this preliminary infonnation on First, EPA excluded pollutants 'fYhich, 
the relative frequency and concentration when compared to a simple index. 
of pollutants in sewage sludge, their presented no risk to human health or 
toxicity and persistence, the pathways the environment at the highest 
by which the pollutants travel through concentration that the Agency found in 
the environment to a receptor organism the "40 City Study\' or in other available 
(plant, animal, or human), the dato bases. Second, EPA deferred 
mechanisms that transport or bind the consideration of pollutants for which 
pollutants in the pathway, and the EPA lacked human health criteria or 
affttcts of the pollutants on the target sufficient data. 
organism, EPA made an assessment of Information on each pollutant, the 
the likelihood that each pollutant would simple screening models and 
adversely affect human health or the calculations used to describe the 
environment. For this analysis, EPA pollutant's path through the 
relied on simple screening models and environment, and the indices used to 

evaluate the pollutant are compiled fo 
an environmental profile for each 
pollutant. The summary of the 
environmental profiles is listed as . 
Reference No. 64 in part XIV of the 
preamble. 

Table ill-2 shows the pollutants EPA 
did not analyze further because the 
pollutant did not exceed an EPA human 
health or environmental criterion et the 
highest concentrations shown in the "40 
City Study." The pollutants listed in 
Table 111-2 are also included in the list 
of pollutants for which eligible roTWs, 
complying with the requirements in part · 
503, may under 40 CFR part 403, apply 
for outhorizetion to grant removal 
credits to their industrial dischargers 
(see Pert XV-Description of the 
Amendments to 40 CFR Parts 257 and 
403). 

Table 111-3 shows the pollutants for 
which a lack of data et the time of 
developing these regulations precluded 
the ·Agency from promulgating 
numerical limits at this time.• Included 
on the list in Table ID-3 is dioxin. When 
EPA initiated these pollutant 
assessments in 1984, the Agency did not 
include dioxin as ~ pollutant evaluat~ 
for this rule. At that time, EPA lacked 
the dota required to assess numerical 
limitations for dioxin in sewage sludge. 
In addition, adequate data were not 

. . .a~~ilable on the levels of dioxin or its 
pervasiveness in sewage sludge. 

TABLE IU-2.-POLLUTANTS EVALUATED ~ti FOUNO Nor To INTERFERE WITH SEWAGE SLUDGE USE OR DISPOSAL 

Pollutants 

Chlordane ·····-·-···········-················- ··-······· ·~··········-······· · ·-······-···················-······-······· · •................... Monolffl OV8f Class II, 111 ground waler (12 mg,\Q). 
Chromium ........................................... ·-··························· ······-····················--·- ·············-·························· Monolill ove< Class 11. Ill ground wat8f (1,499.7 mg/Ilg). 
Copper ···-···--································-·-·······-·-·····-·············--· .. ··· ··-················-································· ··· Incineration (1.4'Z7 mg/Ilg). 
Cyanide' ··················- * ·····················-············ ················---···-·············· .. ··----············ .. ··-················ ··· land Appncallon, Olstribullon Ind Malkellno, Monotill 

• (2.686.6 mgfkg). 

~::_~~C:=a~i~·;dd··::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::::::::: · :',!~11t\~~;~Ung (2.55 ffllYkO). 

~':~~··:::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: =8(~~~~ ~~Ion and Matkellng (738.7 mg/kQ). 
Iron• ···········-····-······················ .. ······- ·-········............................................................................................. land Application, Distribution and Malketlng (8.700 rng,1(g). 
Malathion ······-····················· ······ ·····-·································-··························· .. •······························•·•······· Monollll (0.63 mg/Ilg). 
Molybdenum ··- ································-·-·-········· ··········· .. ··'·····-·································································· Monollll (40 mg/Ilg). 
Nickel -···· .. ·····- ···································· .............................. _.. .................................................................... . Mononn over Class II, 111 ground water (662.7 mo,'kg). 
Pentach!Orophenol ·······························-····················· .. •·····••·························•········· ············•················•··•·• land Awlicatlon. Olsl~lon and Marketing (30.43 mg/kg). 

~a':,;;·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: =::.1:=:g14.85 "'l>'kg). 
letrachloroethylene' ....... - .............. --............................ ·---·-·-........................... ............................... Olstl1butlon and Mallletlng (13.07 mg.lkg). 
Zinc ···············-·· - .. ·-···········-··-· .. ··-· ·-···'·· ....................... __ ................................................. -............... Monoflll. lnclnerallon (4.580 mg/kg) 

• E~posure assessment models -e used ln determining that lhese pollutants. el 11141 QOnCelltretlons shown, <lo not lntef18fe w*1 ltle UM or <li&posal of eewage 
sludge. · 

1 Some of the org&llic pollutaAU fol which 
development ol l'll8ulal0l}' llm!ta wen deferred are. 
In facl, regulated In this rule. As expla:l.oed, 
lncinorator organic pollutanl , missions are limited 
by an oporallonal standard f, total hydrocarbons. 

Tbua, becauJe the amLulOIU of total hydrocarbon& 
are regulBled, emluklna of the following Table Ul-
3 poflutanta are, lo ectuallly. regulated In the final 
rule: benzo(a)anthracene, phenanthrene and vtn yl 
chloride. 
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TABLE 111-3.- POLLUTANTS DEFERRED 
BECAUSE OF INSUFFICIENT DATA 

practicos, and other requirements that 
. were specific to the method of use or 

-------------- disposal employed by treatment works 
Pollutants Use/Disposal P1&cilca use. 

891lzo{a) anthracene Land Appllcatlon, O1strlbU110n 

81S(2·elhylheJCYI) 
phlhalate. 

Chlorlnaled dibenzo-
dioxins. 

Chlorlnated dibenzo
furans. 

Cobalt .................... .. 

Methylene bis (2· 
chlOroanJine). 

Methylene chloride .. 

Methylethyl ketone .. 
Pentachlorophenol .. 

Phenanthrene ......... . 
Tlicresyl phosphate . 

Vinyl chloride .......... . 

and Ma!l(eUng, Inciner-
ation. 

Olst~llon and MarltoUng. 

Land Application. Distribution 
and Marketing. Morolills. 

Land Appllcallon, Distribution 
and Marl<eUng. Monofllls. 

Land Appllca0on, OJstnbutlon 
and Mari<etlng, Monofllls. 

Land Application, Olstribullon 
and Markellng. 

Land Appllcatlon, .Ofstrlbullon 
and Marketing, Monofllls. 

MooolillS. 
Land Appllcatlon, Distribution 

and Marketing. 
Monofills, Incineration. 
Land Application, Olslributlon 

and Mari<eting. 
Incineration. 

The Agency did not analyze sewage 
sludge for dioxins as part of the "40 City 
Study" because, at the time the samples 
were collected (1979-1980), 
met.hodologies did not exist for 
analyzing trace quantities (ports per 
trillion) of dioxins in sewage sludge. 
Since hotter analytical methods now 
exist, the Agency has collected sewage 
·sludge samples for dioxins analyses as 
part of the National Sewage Sludge . 
Survey (NSSS) (see discussion below). 

EPA will use the NSSS data and the 
results of recent scientific studies to 
complete its analysis of dioxins in 
sewage sludge-a likely candidate for 
regulation in the second round of 
sewage sludge regulation. In the interim, 
as explained later in the preamble, the 
Agency is limiting the emission of 
dioxins from sewage sludge incinerators 
by establishing operating standards for 
total· hydrocarbons. · 

Part IV: February 6, 1989 Proposed 
Rule 

This part describes the sewage sludge 
use and disposal standards EPA 
proposed in February, 1989. In that 
notice, EPA proposed to include septage 
from septic tanks in the definition of 
sewage sludge and thus within the 
scope of the proposed requirements. A 
more detailed explanation of the 
proposed rule is found at 54 FR 5746, 
5791-5855 (February 6, 1989). 

The proposed standards included 
numerical pollutant limits, management 
practices, and other requirements that 
defined a level o{ control which owners 
or operators of treatment works.and 
users or disposers of sewage sludge 
must attain over the use or disposal of 
sewage sludge in order to protect human 
health and the environment. EPA 
proposed pollutant limits, management 

.; 

EPA proposed requirements that 
owners or operators of treatment works 
and usors or disposers .of sewage sludge 
would have to meet whenever they 
ultimately used or disposed of the 
sJudge. The use or disposal methods 
included in the proposal were: {1) 
application to agricultural or non
agricultural land, (2) distribution and 
marketing (now referred to as sale or 
give-away of sewage sludge), (3) 
disposal in.mon.ofills, (4) disposal on 
surface disposal sites, and (5) 
incineration. EPA did not propose 
separate standards for septage from 
septic tanks. Rather, septage, when used 
or disposed of by any method r-egulated 
under the proposal (e.g., applied to 
land, placed in a monofill or surface 
disposal site) would have to meet the 
applicable requirements in the· same 
manner as thos~ for sewage sludge. 

Land Application · 
EPA proposed standards for the 

spreading of liquid, de-watered. dried, 
or composted sewage sludge on or just 
below the surface of agricultural and 
non-agricultural land. Sewage sludge 
applied to agricultural land was subject 
to different numerical pollutant limits 
from those limits proposed for sludge 
applied to non-agricultural lands. · 

EPA based the numerical limits for 
sewage sludge when applied to 
agricultural land on a modelled 
assessment of potential risk to·public 
health·and the environment through 14 
pathway_s of exposure. The numerical 
limits for sewage sludge when applied 
to agricultural land were expressed. in 
terms of a'Jimitation on the cumulative 
loading of 10 metals and an annual 
pollutant loading of 12 organic 
pollutants. The cumulative loading rate 
for each of the metals represented the 
limit on how much of a given metal in 
sludge could be added to the soil. The 
addit'ional "load" of the metal could be 
applied all at once or over a period of 
years from repeated applications of 
sludge. No further application of sludge 

· containing the metal would be allowed, 
however, once the cumulative loading is 
reached. In addition, the proposed rule 
also limited, on an annual basis, the 
quantity of 12 organic pollutants that 
could be applied to land. In order to 
ensure that the cumulative loading level 
and annual pollutant rates would not be 
exceeded, the proposal required owners 
and operators of treatment works to 
keep records on the amount of organic 
and inorganic pollutants applied to each 
lpnd application site. In addition, before 

· sewage sludge could be applied .to the 
land by any one ctther than t~e 
treatment works, under the proposal the 
treatment works would have to enter 
into an agreement with the distributor 
or applier of the sludge to provide that 
they must comrly with the standards. . 

ln the case o non-agricultural land, 
EPA developed pollutant ceilings for the 
concentration in ~ewage sludge of these 
22 organic and inorganic pollutants. The 
standards were preq1ised on the 
assumption that pollutants in sludge 
applied to non-agricultural land would 
not reach individuals through the Food 
chain. The ceiling concentrations were 
based on 98th-percentile values for . 
pollutant concentrations in municipal 
sewage sludge based on data from a 
1981-82 study. 

Distribution and Marketing 
Different requirements were proposed 

for sewage sludge which is distributed 
and marketed-what is now 
denominated sludge that is sold or given 
away-=-for use as a fertilizer and soil 
conditioner for potting medium, lawns, 
ornamental plants and gardens. In the 
case of distributed and marketed sludge, 
the Agency proposed to limit the 
quantity of sludge (or a product derived 
from the sludge) of a given 
concentration that could be applied to 
land in one year. When a treatment 
works was not the distributor of the 
sludge or sludge product, the proposal 
required an agreement between the · 
distributor and treatment works to 
ensure compliance with the 
requirements. . 

An important difference between the 
proposed land application requirements 
arid the proposed distribution and 
marketing requiren_ients was in the 
numerical limits for some of the organic 
pollutants and some metals. In the 
exposure assessment pathway scenarios 
for both, it was assumed that the sewage 
sludge is used in the production of 
crops intended for human consumption. 
The numerical limits for the application 
of sewage sludge to agricultural land 
were based on crops intended for direct 
hµman consumption or fed to animals 
intended for direct human 
consumption, whichever was the ·more 
stringent loading rate. For the organic 
pollutants, which tend to bioaccumulate 
through the food chain, the limiting 
numorical limit was based' on crops fed 
to animals intended for human 
consumption. However, the distribution 
and marketing scenario was. designed to 
protect a fruit and vegetable home 
garden, not a garden in which feed is 
raised for animals intended for human 
consumption. Therefore, the numerical 
limits for organic pollutants in · 
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· distribution and marketing tended to be 
higher then those for agricultural land 
application. 

Another m_ejor _difference in the 
proposed requirements between the 
land application standards and the 
distribution and marketing standards 
was that for the land application 
requirements to apply, as noted, there 
had to be an agreement between the 
treatment works and the distributor or 
applier of the sewage sludge to !lbide by 
the requirements, such as the access and 
use restrictions. In the absence of an 
agreement, the proposal required the 
treatment works to comply with the 
requirements for the distribution and 
marketing standards. · 

Monofills 
EPA also proposed requirements that 

would apply to landfills receiving only 
sewage sludge (monofills) and any 
person disposing of sewage sludge in a 
monofill. EPA developed numerical 
limits on th1t concentration of 16 
pollutants in sludge that could not be 
exceeded if the sludge was disposed of 
in a monofill. These limits, derived from 
a modelled exposure pathway analysis, 
would vary depending the type of 
ground water under the unit. Moreover, 
the proposal provided for the · . 
determination of site-specific limits for 
monofills in defined circumstances. 

Surface Disposal 
In addition to the disposal of sewage 

sludge in sludge.anly landfills, EPA also 
developed standards for another widely 
practiced means of sludge land disposal. 
EPA called this disposal method 
"surface disposal"-typically piles of 
sludge placed on the land-and defined 
them as areas of ]and where sludge is 
placed for a year or longer~Because EPA . 
concluded that surface disposal sites are 
generally small and in rural areas, these 
sites did not expose individuals to 
significant concentrations of pollutants. 
EPA proposed pollutant concentration 
limits for sludge placed on a surface 
disposal site based on the 98th- · 

' percentile values derived from the data 
on sewage sludge quality. The effect of 
using 98th-percentile data was to cap 
pollutant concentrations at the level of 
quality represented by the data base. 
'EPA concluded that this would protect 
public health ond the environment 
because analysis of aggregate effects of · 
sewoge sludge use and disposal showed 
a low incidence of adverse health effects 
associated with this method of disposal. 
Because surface disposal and monofills 
shared a number of common 
characteristics, where the most stringent 
numeric monofill limits exceeded the 
98th,percentile concentration. these 

were substituted for .the 9.8th-percentite 
concentrations. · 

In addition, because of the similarity 
of surface disposal to non-agricultural 
land application of sludge and to 
monofills, EPA committed to revisiting 
for the final rule the issue of whether 
distinguishing these different use and 
disposal methods was appropriate. 
Furthermore, EPA committed to develop 
exposure assessment models to evaluate 
potential risk to health and the 
environment from surface disposal units 
for the final rule. 

Pathogen and Vector Attraction 
Redu5tion Requirements 

As noted, sewage sludge typically 
includes contaminants like bacteria, 
viruses, protozoa and helminth ova. 
These organisms can cause diseases, 
usually enteric diseases through direct 
human contact with the organism or 
through the ingestion of an infected 
animal. These contaminants may be 
spread by birds, rats and other animals 
exposed to them. The proposal included 
requirements for control of the 
pathogens in sludge as well as measures 
for reducing the contact of the disease 
"vectors" with the sludge pathogens. 
The proposal included pathogen 
teduction and vector attraction 
.reduction requirements for sewage . 
sludge that is applied to ogrlcultural and 
non-agricultural land, distributed and 
marketed or disposed of on a monofill 
or surface disposal site. 

In the proposal, treatment works 
could use any one of three levels of 
pathogen reduction when sewage sludge 

-ls applied to either agricultural or non
agricultural lend as long as the 
treatment works or _applier complied 
with the applicable restrictions on 
public access to the land and on 
growing crops or raising animals on the 
sludge-amended soil. In addition, two 
sets of numerical limits were included 
in this part. The applicability of these 
limits depended on whether the sewage 
sludge is used in the production of 
crops intended, directly or indirectly, 
for human consumption or for animals 
raised for human consumption . 
. One key difference between the 

proposed requirements of subpart B 
(land application} and subpart C 
(distribution and marketing) was the 
level of pathogen reduction in sludge 
required for a treatment works. Under 
the proposal, treatment works that 
distribute and market their sewage 
sludge to the general public had to 
process their sludge to attain the highest. 
level of.pathogen reduction provided. In 
contrast, the land application subpart· of 
-the proposal allo~ed a treat.ment worlc.s 
the option of selecting alternative 

pathogen reduction standards as long as 
the landowner imposed public access 
and animal grazing controls and 
restricted the growing and harvesting of 
crops in accordance with the standards 
of the class of pathogen reduction 
selected. 

In developing the requirements for the 
land application of sewage sludge, the 
Agency assumed that, except for the 
applier, there would be little public 
contact with the sewage sludge itself or 
with the land receiving the sewage 
sludge. EPA also assumed that public 
access restrictions could be imposed on 
either agricultural or non-agricultural 
land for a period of time. The 
underlying premise in developing 
sewage sludge distribution and 
marketing requirements was that the 
sludge would be used in a home garden 

· where there would be immediate and 
continuous human contact with the 
sewage sludge or with the land 
receiving it. Under such circumstances, 
the Agency could not restrict access. 

Incineration 
EPA proposed the following 

requirements for sewage sludge that is 
incinerated in an incinerator firing only 

· sewage sludge. First, the proposed rule 
required a sludge incinerator to comply 
with the National Emission Standards 
for Hazardous Air Pollutants for 
mercury and beryllium. Second, in the 
case of lead, arsenic, cadmium, 
chromium and nickel, the proposal 
established a limit on the sludge 
concentration of these metals that could 
be incinerated. That concentration 
would vary depending rrincipally on 
two factors: The contro efficiency of the 
incinerator, and the dispersion factor 
(i.e., the relationship between ground 
level concentrations and pollutant 
emissions). These limits were designed 
to ensure that ground level 
concentrations (called the "risk-specific 
concentration"} for a given pollutant did 
not exceed a value associated with 
protection of human heath et a cancer 
risk level of 10-s. In the case of lead, 
the,standard was designed to enswe 
that the National Ambient Air Quality 
Standard for lead was not violated. For 
purpos~ of this calculation, sewage 
sludge incinerators were assigned 25 
percent of the air-shed loading for l~d. 

Third, the February 6, 1989 notice 
proposed a limit for maximum 
allowable total hydrocarbon 
concentration in sewage sludge. Again, 
this limitation, like the metal limits 
would vary with dispersion factors and 
control efficiency. Similarly, it was 
designed to ens~re that ground level 
concentrations of total hydrocarbon 
emissions from the h•r.inerator stack 
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would not exceed a level associated 
with a cancer risk of io-5• In order to 
determine the risk-specific . 
concentraUon for total hydrocarbons, 
EPA made a number of assumptions. 
about which organic pollutants 
comprised the total hydrocarbon 
mixtl.11'8 and at what levels these 
organics were present. 

Monitoring, Recordkeeping and 
Reporting · · 

The proposal required owners· and 
operators of treatment works to sample 
and analyze their sludge and keep 
certain records. The pollutants for 
which monitoring was required 
depended on the method of sludge use 
or disposal employed. The frequency of 
monitoring would vary with the design 
capacity of the treatment works. In 
addition, treatment works were to 
monitor the sewage sludge for 
compliance with the pathogen reduction 
requirements when the sludge was used 
or disposed of other than by . 
incineration. Further, the proposal 
required owners or operators of sewage 
sludge incinerators to monitor 
continuously for incinerator stack 
hydrocarbon concentrations, sludge feed 
rote, co_mbustion temperature, and 

· oxygen content of the· exit gas. 
As noted, the proposal required an 

agreement between the treatment works 
and the distributor or lend applier. The 
information needed for the proposed 
reporting requirements would be 
contained in these agreements. EPA 
proposed that treatment works applying 
sewage sludge to agricultural lands keep 
the records for the life of the treatment 
works to ensure that the cumulative 
pollutant loading rate is not exceeded 
for a particu lor parcel of land receiving 
sewage sludge. · 

The monitoring. recordkeeping, and 
reporting requirements proposed for 
non-agricultural lands were similar to 
those required for agricultural lands. 
One difference was that treatment works 
did not have to keep track of a_nnual and 
cumulative pollutant loading rates . . 
Therefore, retention wos only required 
for 5 years. 

The proposal required retention of the 
anolyticoJ data on sewage sludge 
concentraUons-and pathogen reduction 
for 10 years for monofills and for five 
years for surface disposal sites. 
Incinerator records under the proposal 
were required to be kept for 5 yoars. ( 

Par1 V: November 9, 1990 Notice of 
Availability of Information and Data, 
anti Anticipated Impacts on Proposed 
Rule 

Subsequent to publication of the 
pro,posed part 503 regulation In the 

Federal Register, three data gathering 
efforts were undertaken to gather 
information for the final part 503 
regulation. They include the National 
Sewage Sludge Survey, a sewage sludge 
incinerator study, and a domestic 
septage sample collection and analytical 
study. This part of today's preamble 
describes those efforts briefly. 

Background 

Public (:omment and Scientific Peer 
Review 

ln the preamble to the part 503 
proposal, the Agency solicited public 
comment on a wide range of issues 
including the fundamental principles of 
the 111Ie, the carcinogenic risk levels 
used; other human health and 
environmental criteria that could be 
used in establishing the numerical 
limits, changes that may occur because 
of other Agency actions (e.g., changes in 
MCLs. and air standards for lead), the 
models, the MEI and aggregate risk 
analyses, the anticipated benefits and 
costs of the rule, and data deficiencies. 
In addition, EPA committed to seek and 
support scientific peer review of the 
technicaJ bases _of the rulemalcing 
package during the public comment 
period on the prqposed rule (54 FR 
5747): . 

EPA will have experts from both Inside 
end outside the Agency review the scientific 
and technical bases of the proposal. This • 
review may include the Agency's ~clence 
Advisory Board, the Cooperative State 
Resoarch Service, Regional Research 
Technical Committee (sometimes called the 
W-170 Committee), representatives of 
academia, and/or other. scientific/technical 
bodies with expertise In the areas covered by 
this proposed rule. With the additional data 
and the scientific and technical reviow o1 the 
proposal, the Agency should be able to 
expand and refine the standards. 

The Agency worked with two peer 
review groups during the public 
comment period to review in detail the 
scientific and technical bases of the 
proposed rule. These two peer review 
groups were as follows: · 

1. Land Practices Peer Review 
Committee-The land application, 
distributfon and marketing, monofill 
and surface disposal provisions of the 
proposal were reviewed in depth by a 
specially convened group of sewage 
sludge experts. This group included 
m~ny nationally known experts on 
sludge use and disposal including 
several members oftheU.S. ~partment 
of Agricultural W-170 Committee and 

. represented a broad diversity. of views. 
A representative of the Natural 
Resources Defense Council served on 
this committee. The final report was 
officially submitted to EPA on July 24, 

1989 (Reference No. 58). Members of the 
committee and their organizations 
volunteered their time for this effort. 
Contributions to travel expenses for 
committee members·were provided by 
several outside organizations 
(Association of.metropolitan Sewerage 
Agencies, Water Environment 
Federation). 

2. EPA Science Advisory Board 
(SAB)-The SAB reviewed the technical 
bases of the sludge incineration 
regulations. In the past, various SAB 
committees have reviewed the technical 
bases of similar EPA incineration 
regulations, most notably municipal 
solid waste combustion and hazardous 
waste Incineration. The final report was 
submitted on August 7, 1989 (Reference 
No. 97). A representative of the Natural 
Resource Defense Council served on this 
committee. 

In addition to the two peer review 
reports, EPA received in excess of 5,500 
pages of comments from 656 
commenters during the 183-day public 
comment period on the proposed rule. 
The type and number of commenters are 
broken down as follows: 
MunlclpaliUea .. - ··-·-·-· .... - ........... -.. . 278 
lndu.,try ............. ___ ....... - ...... - .... ·-- &l 
States ............................. - ............... -......... 36 · 
Septage haulen ........ :................................... 36 
~tage uaociaUan ---.... --... - ...... _.. 3 
Conaultani. .......... - ...... - .................. -- 34 
Assodallona ..... - ........ -............................ 29 
Fedeiai ag011Cles ........... :............................... 17 
Individuals ................. _............................... 16 
Academic ........ .-.................................... -... 12 
Public lnteresl ........... _,._........................... 9 
Congressional __ .... _._ ................ _ .... _ 72 
Public hearing .............................................. ; 63 

Total· ...... - .... --.. -·-................ --.... 856 

The public and scientific peer review 
groups provided a comprehensive range 
of opinions, comments, and 
recommendations. Many of the 
comments were critical of the Agency's 
risk assossment methodology (stating it 
wos overconservative for.some use and 
disposal practices, and under 
conservative for others); the risk levels 
used by the Agency (questioning which 
risk levels are most appropriate, 10-4/ · 

10-.s versus 10-6); the selection of data 
and parameters used in the exposure 
assessment analyses (providing 
additional/better data and parameters); 
and the impacts the proposed rule 
would have on beneficial reuse of 
sewage sludge. 

On November 9, 1990, EPA provided 
public notice of the availability of.the 
Notional Sewage Sludge Survey data. 
Thot notice described some of the 
results of the survey. In addition, the 
notice contained infonnation and data 
from the Sewage Sludge Incinerator . 
Study and the Domestic Septage Study, 
and described the changes the Agency 
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was considering making to the proposed 
port 503 regulation as a result of these 
studies. Further, the notice requested 
comments on a number of changes to 
the use and disposal standards that were 

· being considered for the part 503 
proposal in light of the comments 
submitted earlier, peer review of the 
Agency's effort and new information 
developed since the February 8, 1989 
proposal. (55 FR 47210-47823). 

The 60-day public comment period 
for the notice closed on January 8, 1991. 
During that time, the Agency received 
more than 1,000 pages of comments 
from 153 commenters. Many of the 
comments made by the commenters 
supported the changes identified in the 
notice as revisions that the Agency was 
considering for the final part 503 rule. 

Need for Information on Current 
Sewage Sludge Quality and Use and 
Disposal Practices 

The "40 City Study" Data Base 

As required by section 405(d), EPA 
relied on available information in 
developing proposed 40 CFR part 503. 
The primary source of information on 
the occurrence and concentration of 
pollutants in sewage sludge was 
determined from analyzing data on 40 
pollutants from POTWs in 40 cities ("40 
City Study"-Reference No. 60). 

As discussed earlier, at the time of 
proposal the Agency relied on the "40 
City Study" data as the primary source 
of information on the pollutant 
concentrations in municipal sewage 
sludge. The "40 City Study" provided 
the most comprehensive and best 
documented nationwide data base on 
the concentrations of pollutants in 
sewage sludge. Consequently, EPA 
concluded these data were an 
appropriate basis for developing the 
proposal. However, EPA recognized 
several deficiencies in using the "40 
City Study" data. Key among them was 
the fact that data on final processed 
sewage sludge was genera~ly not 
available from the "40 City Study." 
Further, the procedure used to select 
POTWs in the "40 City Study" did not 
follow the statistical methods required 
to support unbiased national estimates 
of pollutant concentrations in POTW 
sewage sludge. 

The study was designed not to 
measure pollutant concentrations in the 
sewage sludge leaving a POTW, but to 
determine what happened to section 
307(a)(l) priority toxic pollutants in 
POTWs employing secondary·or 
advanced treatment. The study 
approach required that some sewage 
sludge samples be_taken at points 
within the ·POTW prior to final sewage 

sludge processing in order to account 
for organic pollutants that may be 
transformed into more elementary 
compounds or gases before final sewage 
sludge processing, as in anaerobic 
digestion. However, the study did 
include information that enabled the 
Agency to estimate the dry weight 
concentrations of pollutants in POTW 

· sewage sludge. 
Another deficiency of the data from 

the "40 City Study" is that they are not 
current. Sewage sludge quality had 
changed since 1978, because of the 
initiation of many pretreatment 
programs, development of new 
industrial facilities discharging 
wastewater to the·POTW, and changes 
in wastewater treatment processes. 
Therefore, pollutant concentrations 
from the "40 City Study" did not reflect 
the current quality of sewage $ludge. 
Moreover, analytical meth.od 
advancements since the "40 City Study" 
allow for more accurate analyses of 
pollutants in the presence pf suspended 
solids. 

Although other sources of data on 
sewage sludge quality existed, these also 
suffered from deficiencies rendering 
them unsuitable for regulatory purposes. 
Some data were drawn from too narrow 
a geographic area or were drawn from 
POTWs of a particular size. Frequently, 
these data were not collected 
systematically and different sampling 
and analytical protocols were used in 
the same survey. In addition, many of 

. these other data were collected prior to 
the "40 City Study" data. 

While EPA believed that the "40 City 
Study" data were the appropriate data 
to use in developing the proposed part 
503 regulations, EPA concluded the data 
needed to be replaced, or at a minimum, 
be supplemented to support the final 
regulations. Therefore, EPA undertook 
the NSSS to ·obtain a current and 
reliable data base for developing the 
final part 503 rule. This data base, as 
previously explained, will also be used 
in developing a list of pollutants from 
which the Agency will select additional 
pollutants for further analyses and 
potential regulation under section 
405(d) of the CWA. 

The NSSS data collection effort began 
in August 1988 and was completed in 
September 1989. EPA collected sewage 
sludge samples at 180 POTWs and 
analyzed them for more than 400 
pollutants. In addition, through the use 
of detailed questionnaires, the survey 
collected information on sewage sludge 
use and disposal practices from 475 
public treatf!'lent facilities with at leasf 
seco_~dary treatment of wastewater. The 
results of the NSSS have provided EPA 
current data and information essential 

to establishing.numerical pollutant 
limits in the final part 503 rule that will 
encourage the beneficial reuse of sewage 
sludge and provide a greater degree of 
public health an~ environmental 
protection than the February 6, 1989, 
proposal. 

The National Sewage Sludge Survey 
The NSSS, a massive undertaking, 

was conducted to obtain credible 
analyti~l data in order to characterize 
the quality of final process sewage 
sludge (55 FR 47210, November 9, 
1990). These data were used to develop 
national estimates for the probability 
distribution of pollutant concentrations 
in sewage sludge. The estimates of 
pollutant distribution were used in 
developing the regulatory impact 
analysis for the final part 503 rule. EPA 

· augmented sewage sludge quality data 
with information concerning sewage 
sludge generation and treatment 
processes, current and alternative 
sewage sludge use and disposal . 
practices, and treatment and disposal 
cost data. These data, from a national 
sampling of POTWs employing 
secondary or advanced treatment of 
wastewater, were necessary for a 
number of essential analyses required 
for promulgating the final part 503 
regulations including the aggregate risk 
analysis (ARA) and the regulatory . 
impact analysis (RIA) which project the 
benefits ·and expected effects associated 
with the final part 503 rule. The ARA 
and the RIA are discussed later in part 
XIII. . 

· In establishing numerical limits, 
pollutant concentration data from the 
NSSS were required to estimate the 
level of risk posed by current sewage 
slu·dge quality and current use or 
disposal practices. EPA also used the 
data from the survey to test the 
reasonableness of its analyses and 

· regulatory approach. Some areas of 
earlier concern included the accuracy of 
anticipated risks and analyzed 

· characteristics of increased incidence of 
chemically induced dis.ease in 
proximity to particular use or disposal 
practices. The survey information 
assisted the Agency in further 
evaluating its regulatory approach and 
in capping those pollutants at the 99th
percentile yollutant concentration 
where the Agency believes the strictly 
risk-based numerical limitations do not 
provide an adequate margin of safety to 
protect public .health and the 
environment. 

The results of the survey were also 
used to assess the potential shifts among 
the various use or disposal practices as 
a result of the final regulations. The 
effect of the rule is an important 
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element fn detenninfng how rapidly to 
implement the regulations. For Instance, 
if there is likely to b& only a slight 
Impact from a particular numerical 
limitation, Immediate implementation 
of the regulations may be appropriate. If, 
on the other hand, wide shifts in current 
methods of use or disposal are 
anticipated from the numerical limits, 
the POTWs may need assistance in 
developing more stringent pretreatment 
limits for their industrial dischargers or 
in the adoption of alternative use or 
disposal J>ractices. 

In addition, EPA will study the 
analytical results of the NSSS to identify 
a preliminary list of pollutants for 
second round rulemaldng. Potential 
candidate pollutants are those that have 
elevated concentrations In sewage 
sludge. A final decision to regulate 
pollutants in the second round will 
significantly depend on the availability 
of sufficient information on e pollutant's 
toxkity and environmental fate, effect, 
end transport properties. As explained 
earlier, the process EPA wilJ follow lo 
identify these pollutants will be similar 
to the process used in developing the 
pollutants controlled in this rulemaking. 

Description of the National Sewage 
Sludge Survey 

The NSSS was a data collection effort 
relying on analytical sampling and an 
informational questionnaire to obtain 
data on sewage sludge quality and 
management. The NSSS was designed to 
collect infonnetion and data necessary 
to produce national estimates of: (1) 
Concentrations of toxic pollutants In 
municipal sewage sludge, (2) sewage 
sludge generation and treatment 
processes, (3) sewage sludge use and 
disposal practices and alternative use 
and disposal p ractices, and (4) sewage 
sludge treatment and disposal costs. 

Participants in the NSSS were 
selected from 11,407 POTWs In the 
United States, Puerto Rico, and the 
District of Columbia, identified in the . 
EPA 1986 Needs Survey as having at 
least secondary wastewater treatment. 
Secondary treatment was defined as a 
primary clarification process followed 
by biological treatment and secondary 
clarification. In identifying POTWs for 
the NSSS, EPA excluded PO1Ws with 
"Present Effluent Characteristics" codes 
of "No Discharge," "Raw Discharge," 
and "Advanced Primary" from the 1986 · 
Needs Survey. 

As noted above, the NSSS effort 
consisted of a questionnaire and 
analytical survey. The sample of POTWs 
for each component was selected from 
the 11,407 secondary treatment PO1Ws 
identified by the Agency. The POTWs 
included in the two samples were 

selected according to stratified 
probability design. The two POTW 
samples are related Jn that all P01Ws fn 
the analytical survey were selected from 
among those POTWs that were already · 
selected to receive the questionnaire. 

The questionnaire survey was 
designed to allow survey results to be 
analyzed.separately by flow rate group 
end by sewage sludge use and disposal 
practice. The secondary treatment 
POTWs Identified by the Agency were· 
divided into 24 mutually exclusive 
groups. Membership in these groups is 
based on four categories of wastewater 
flow rate and six primary use and 
disposal practices. The flow rates and 
use and disposal categories are as 
follows: , 

1. PO1W average daily flow rate 
categories: 

a. Flow less than or equal to one 
million gallons per day (MGD). 

b. Flow more than one MGD but less 
than or equal to 10 MGD. 

c. Flow more than 10 MGD but less 
than or equal to 100 MGD. 

d. Flow greater than 100 MGD. 
2. PO1W sewage sludge use and 

disposalJ'ractice groups: 
a. Lan application. 
b. Distribution and marketing. 
c. Incineration. 
d. Monofill (sewage sludge only 

lend fill). 
e. Ocean disposal. 
f. Co-disposal landfill and other. 
A 50-pege questionnaire wits mailed 

to every POTW selected for the NSSS. 
A total of 479 POTWs were selected to 
receive the questionnaire. General 
information gathered by the 
questionnaire concerned service area, 
POTW operating infonn!ltion, general 
sewage sludge use and disposal 
practices, pretreatment activities, 
wastewater and sewage sludge testing 
frequencies, and POTW financial 
information. P01Ws also supplied use 
and disposal practice specific 
information and indicated which 
practice(s) would be likely alternatives 
to current use and disposal practices. 

PO1Ws in the analytical survey were 
restricted to the contiguous States and 
the District of Columbia. The POTWs In 
the analytical survey were drawn from 
~ose included in the questionnaire 
survey. A total of 208 P01Ws from the 
four flow rate categories were selected 
for sampling and analysis. EPA contract 
personnel collected sewage sludge 
samples just prior to disposal from each 
PO1W according to sampling and 
preservation protocols. · 

Samples were onelyzed for a total of 
412 analytes. These analytes included 
every organic, pesticide, dibenzofuran, 

dioxin end PCB for which EPA has gas 
chromatography and mess spectrometry 
(GCIMS} standards. The remaining 
pollutants are Jnorganlcs. The pollutants 
were also selected in consideration of: 
(1) The CWA section 307(e} priority 
pollutants, (2) toxic compounds 
highlighted in the Domestic Sewage 
Study, and (3) Resource Conservation 
and Recovery Act (RCRA, Pub. L. 94-
580) appendix VIll pollutants. · 

Sewage sludge sampling, 
preservation, and analytical protocols 
were specifically developed for this 
survey. Analytical methods 1624 and 
1625 were adapted from methods t() 
deal specifically with the sludge· matrix 
for volatile and semivolatile organics, 
respectively, and utilize gel penneation 
chromatography ~mple clean-up 
followed by isotope dilution gas 
chromatography-mass spectrometry 
anelyte identification and 
quantification. Pesticides and PCBs, and 
dibenzofurans and dioxins were 
analyzed using analytical methods 1618 
and 1613, respectively. Metals and other 
inorganics and·classicals were analyzed 
by standard EPA methods. The 
analytical methods were either 
developed, chosen, or adapted 
specifically for the sludge matrix to give 
the most reliable, accurate, and precise 
measurements of the 412 analytes 
undertaken in any previous anelytk..al 
survey. 

All raw analytical results were 
subjected to a two•step quality 
assurance/quality control (QA/QC) 
procedure. In the first step, each result 
and analytical procedure was checked 
ogoinst analytical method specifications. 
If this .step was satisfied, then the result 
was evaluated for potential outlier 
characteristics by checking on 
laboratory identification number 
v.alidity as well as sample origin. If the 
sample raw data passed both of these 
checks, it was certified and reported to 
EPA. Information on the availability of 
the NSSS data base and analytical 
protocols is provided in Part XIV
Availability of Technical Information on 
the Final Rule. 

Sewage Sludge Incinerator Field 
Studies 

In 1987, the Agency initiated a series 
of field studies on sewage sludge 
incinerators to support the part 503 
rulemalcing effort. The purposes of the 
on-site tests were lo obtain: (1) 
Information about the percontage of 
hexavalent chromium in the total 
chromium in the exit gas from a sewage 
sludge incinerator, (2) infonnation on 
the percentage of nickel·subsulfide in 
the total nickel in the e;ltit gas from a 
sowage sludge Incinerator, (3) total 
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hydrocarbon (TIIC) emissions data for 
the sewage sludge incinerators, and (4) 
information about organic compounds 
in the exit gas from a sewage sludge 
incinerator. 

As part of the studies, information 
was collected at 10 sewage sludge. 
incinerators. Eight of the Incinerators 
were multiple hearth incinerators and 
one was a fluidized bed incinerator. The 
incinerators had various combinations 
of air pollution control devices 
including wet scrubbers and wet 
electrostatic precipitators. 

For the final rule, risk-specific 
concentrations are used to develop 
allowable pollutant concentrations for 
metals in sewage sludge. The risk
specific concentration for chromium . 
depends on the percentage of 
hexavalent chromium in the total 
chromium in the exit gas: Based on tests 
at several sewage sludge incinerators, 
the Agency determined that the 
conversion to hexavalent chromiu·m 
varies with the type of sewage sludge 
incinerator and air pollution controls. 
From the results, EPA derived different 
risk-specific concentration values 
(shown in Table 2 of section 503.43 of 
today's final part 503 regulation) based 
on four combinations of sewage sludge 
incinerators and air pollution control 
technologies. 

The results of the nickel speciation 
tests revealed that nickel subsulfide is 
not emitted from sewage sludge 
incinerators above the level of detection 
for the analytical methods used in the 
tests. In order to be protective, EPA 
decided to base the standard risk
specific concentration for nickel on the 
higher of two detection limit values for 
nickel subsulfide. The risk-specific 
concentration for nickel in Table 1 of 
section 503.43 of today's final part 503 
regulation is based on there being 10 
percent nickel subsulfide in total nickel 
emitted from a sewage sludge 
incinerator. 

Data from the studies on the total 
. hydrocarbon concentration in the exit 
gas from sewage sludge incinerators 
were used, along with the aggregate risk 
analysis, as the basis for the THC 
operational standard in today's final 
parf 503 regulation. This standard is 
technology-based in that it is based on 
performance data from sewage sludge 

. · incinerators. The THC operational 
standard is partly based on rnc 
emissions measured using a heated 
sampling line and corrected tq seven 
percent oxygen and zero percent 

· moisture. . 
Information on ·total organic 

pollutants end THC in the exit gas from 
the sewage sludge incinerator was the 
basis for THC being used as a surrogate 

for measuring organic compounds in the 
exit gas. These tests-showed that there 
is a significant correlation between rnc 
and organic compounds, which is 
important because sampling and 
analysis techniques are not available to 
identify or quantify all potential organic 
compounds emitted from sewage sludge 
incinerators, nor are toxicity data 
available for all compounds. 1n 
addition, rnc is easier and less 
expensive to monitor than are total 
organics, and THC can be measured on 
a continuous basis, which enhances 
operating and management practices. 

Further, Information on ilie organic 
pollutants in the exit gas from the 
sewage sludge incinerator was used to 
judge whether the technology-based 
rnc limit protects public health and the 
environment from the reasonably 
anticipated adverse effects of organic 
pollutants in sewage sludge. Knowing 
which organic pollutants are in the exit 
gas (or potentially in the exit gas) 
allowed the Agency to develop an 
ambient risk-specific concentration for 
the organic compounds. This value was 
then used to estimate the risk level for 
the technology-based THC limits, which 
is an exit gas concentration. 

The sewage sludge incinerator tests 
were also used to demonstrate that (1) 
wet electrostatic precipitators were 
effective at controlling metals 
emissions, (2) improved incinerator 
operating procedures end afterburners 
were effective at controlling THC 
emissions, and (3) THC analyzers were 
reliable instruments for measuring THC 
in the exit gas. More details on the 
sewage sludge incinerator field studies 
may be found in the Technical Support 
Document for Incineration. Information 
on the availability of single copies of 
this and other technical support 
documents Is provided in part XIV. 

Domestic Septage Study 
In 1991, EPA initiated a sampling a.T!_d 

analysis study for domestic septage. Tflc 
purpose of this study was to 
characterize domestic septage. It was 
conducted because data on o.rganic 
pollutants in domestic septage were not 
available. 

As pert of the study, nine samples of 
domestic septage were collected and 
analyzed for over 400 pollutants: These · 
samples were collected and preserved in 
accordance with approved protocols. 

Analytical results from this study 
were used for two purposes. First, the 
total Kjeldahl nitrogen and ammonia 
concentrations in the domestic septage 
were used to calculate the factor in the 
8Ilnual application rate equation for 
domestic septage in the final part 503 
regulation. Second. the date were used 

in the justification of the domestic 
septage annual application rate: 

More details on the domestic septage 
study end how it was used ln 
developing the final regulation may be 
found in the Technical Support 
Document for.Land Application. 
Information on the availability of single 
copies of this and other technical 
support documents is provided in Part 
XIV-Availability of Technical 
Information on the Final Rule. 

Part VI: Risk Aaaessment Methodology 
The purpose of risk assessment for 

EPA is to identify the potential for 
adverse effects associated with a 
pollutant in order to determine what, if 
any, measures are needed to protect 
public health and the environment. 
EPA, in developing these use and 
(iisposal standards, evaluated the 
potential risk to public health or the 
environment from individual pollutants 
present in sewage sludge. In performing 
this assessment, EPA relied on its 
traditional risk assessment processes 
and tools. 

The methods for perfonning a risk 
assessment used by EPA were originally 
outlined by the National Academy of 
Sciences (NAS, 1983-Risk Assessment 
and Management: Framework for . 
Decision Making. Washington, DC) 8Ild 
published in the Federal Register. EPA 
followed the following guidelines in its 
work in developing these regulations: 
U.S. EPA. 1986a-Guidelines for 
Carcinogen Assessment; Guidelines for 
Estimating Exposure; Guidelines for 
Mutagenicity Risk Assessment; 
Guidel~nes for Health Assessment of 
Suspect Developmental Toxicants; and 
Guidelines for Health Risk Assessment 
of Chemical Mixtures. FR Vol. 51, No. 
185. 

EPA's methodology for risk 
assessment may be broken down into 
four stages: hazard identification. dose
response evaluatiqn, exposure 
evaluation, and characterization of risks . 
These are explained below. 

Hazard Identification 
The first element in this process is 

hazard identification-a determination 
of the nature of the effects that may be 
experienced by an exposed human or 
ecosystem from an identified pollutant. 
Hazard identification is used to 
determine whether the pollutant poses a 
hazard and whether sufficient 
information exists to perform a 
quantitative risk assessment. Hazard 
identification consists of gathering and 
evaluating all relevant d~ta that help 
determine whether a pollutant poses a 
specific hazard, then qualitatively. 
evaluating those data on the basis of the 
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type of health effect produced, the 
conditions of exposure, and the · 
metabolic processes that govern 
pollutant behavior within the body or 
organism. It may also involve 
characterization of the behavior of a 
pollutant in the environment (or within 
an orgmism) as well as interactions the 
pollutant may undergo within the 
environment or within al_l organism. 
Thus, hazard identification helps to 
determine whether it is appropriate 
scientifically to infer that effects 
observed under one set of conditions 
(e.g., in experimental animals) ere likely 
to occur in other settings (e.g., in human 
beings), end whether date ere adequate 
to support a quantitative risk 
assessment. 

The first step in he~rd identification 
is to gather information on the toxic 
properties of pollutants through animal 
studies and _controlled epidemiological 

. investigations of exposed human 
populations. 

The use of animal toxicity studies is 
based on the longstanding assumption 
that effects in human beings can be 
inferred from effects in animals. Three · 
categories of animal bioassey ere: Acute 
exposure tests, subchronic tests, and 
chronic tests. The usual starting point 
for such investigations is the study of 
acute toxicity in experimental animals. 
Acute exposure tests expose animals to 
high doses for short periods of time, 
usually 24 hours or less. The most 
common measure of acute toxicity is the 
median lethal dose (LD~). defined as 
the dose level that is lethal to 50 percent 
of the test animals. This dose is usually 
experimentally determined by 
administering the test compound orally 
or intraperitoneally to mice or rats. Less 
commonly, tests can also be conducted 
by administering the pollutant by 
inhalation, dermal exposure or 
intravenously. LD,o is also used for 
aquatic toxicity tests and refers to the 
concentration of the test substance .in 
the water that results in 50 percent 
mortality in the test species. Substances 
exhibiting e low LD,o (e.g., for sodium , 
cyanide, 6.4 mg/kg) are more acutely 
toxic than those with higher values (e.g., 
for sodium chloride, 3,000 mg/kg) · 
(NIOSH, 1979-Registry of Toxics 
Effects of Chemical Substances). 

Subchronic tests for pollutants 
involve repeated exposures of test 
animals for 5 to 90 days, depending on 
the animal, by exposure routes 
corresponding to human exposures. The 
tests are used to detennine the No 
Observed Adverse Effect Level 
(NOAEL), the Lowest Observed Adverse 
Effect Level (LOAEL), and the · 
Maximum Tolerated Dose {MTD). The 
MID is the largest dose a test animal 

can receive for most of its lifetime 
without demonstrating adverse effects 
other than cancer. In studies of chronic 
effects of pollutants, test animals receive 
daily doses of the test agent for 
appr<?ximately 2 to 3 years. The doses 
are lower than those used in acute end 
subchronic studies and the number of 
animals is larger because these tests are 
trying to detect effects that ~H be 
observed in only a small percentage of 
animals. 

The second method of evaluating 
health effects uses epidemiology-the 
study of patterns of disease in human 
populations and the factors that 
influence these patterns. In general, 
scientists view well-conducted 
epidemiological stu.dies as the most 
valuable information from which to 
draw inferences about human health 
risks. Unlike the other approaches used 
to evaluate health effects, 
epidemiological methods evaluate the 
direct effects of hazardous substances 
on human beings. These studies also 
help identify human health ha7.:9rds 
without requiring prior knowledge of 
what causes disease, and they 
complement the information gained 
from animal studies. . . 

Epidemiological studies compare the 
health status of a group of persons who 
have been exposed to a suspected causal 
agent with that of a comparable 
nonexposed group: Most 
epidemiological studies are either case
control studies or cohort studies. In 
case-control studies, a group of 
individuals with a specific disease is 
identified (cases} end compared with 
individuals not having the disease 
(controls} in an attempt to find pest 
commonalities in exposures. Cohort 
studies start with a group of people (a 
cohort) considered free of the specific 
disease. The health status of the cohort 
known to have a common ~xposure ls 
examined over time to determine 
whether any specific condition or cause 
of death occurs more frequently than 
misuit be expected from other causes. 

Epidemiological studies are well 
suited to situations in which eX{>osure 
to the risk agent is relatively high; the 
adverse health effects are unusual (e.g., 
rare fonns of cancer); the symptoms of 
exposure ·ere known; the exposed 
population is clearly defined; the link 
between the causal risk agent and 
adverse effects in the affected 
population is direct end clear; the risk 
agent is present in the bodies of the 
affected population; and high levels of 
the risk agent ate present in the 
environment. 

The next step in hazard identification 
is to combine the pertinent data to 
ascertain the degree of hazard associated 

with e~ch pollutant. In general, EPA 
uses different approaches for 
qualitatively assessing the risk or hazard 
associated with carcinogenic versus 
noncarcinogenic effects. For 
noncarcinogenic health effects (e.g., · 
mutagenic effects, systemic toxicity), the 
Agency's hazard identification/weight
of-evidence determination has not been 
formalized and is based on qualitative 
assessment. . 

EPA'.s guidelines for carcinogenic risk · 
assessment (U.S. EPA, 1986a) group all 
human and animal data reviewed Into 
the following categories based on degree 
of eviden~e of carcinogenicity: 

• Sufficient evidence. 
• Limited evidence {e.g., in animals, 

an increased incidence of benign tumors 
only): 

• Inadequate evidence. 
• No data available. 
• No evidence of carcinogenicity . 
Human and animal evidence of 

carcinogenicity in these categories is 
coI{lbined into the following weight-of
evidence classification scheme: 
• Group A-Hi.tm~ carcinogen 
• Group B-Probable human carcinogen 

Bl-Higher degree of evidence 
B2-Lower de8)'88 of evidenco 

• Group C-Possible human carcinogen 
• Group D-Not classifiable as to 

human carcinogenicity 
• Group E-Evidence of 

noncarcinogenicity 
Group B, probable human carcinogen, 

is usually divided into two subgroups: 
Bl-pollutants for which some limi~ed 
evidence of carcinogenicity from 
epidemiology studies exists, and B2-
pollutants for which sufficient evidence 
exists from animal studies but 
inadequate evidence exists from 
epidemiology st~dies. EPA treats 
pollutants classified in categories A and 
B as· suitable for quantitative risk 
assessment. Pollutants classified as 
Category C receive varying treatment 
with respect to dose-response 
assessment (see discussion below), and 
they are determined on a case-by-case 

. basis. Pollutants in Groups D and E do 
not have sufficient evidence to support 
a quantitative dose-response 
assessment. 

. The following factors are evaluated by 
judging the relevance of the data for a 
particular pollutant: 

• Quality of data. 
• Resolving power of the studies 

(significance of the studies as e function 
of the number of animals or subjects). 

• Relevance of route and timing of 
exposure. . . 

• Appropriateness of dose selection. 
• Replication of effects, . 
• Number of species examined. 
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• Availability of human 
epidemiol~ic study data. 

Although the information gathered 
during the course of identifying each 
pollutant hazard is not used to estimate 
risk quantitatively, hazard identification 
enables researchers to characterize the 
body of scientific data in such a way 
that two questions can be answered:.(1) 
Is o pqllutant a hazard? and (2} Is a 
quantitative assessment appropriate? 
The following two sections discuss how · 
such quantitative assessments are 
conducted. 

Dose-Response Evalu~Hon 
Estimating or evaluating the dose

response relationships-what "dose" of 
o chemical produces a given 
"response"-for the pollutant under 
review is the second step in the_ risk 
assessment methodology. Evaluating 
dose-response data involves 
quantitatively characterizing the 
connection between exposure to a 
pollutant (measured in terms.of quantity 
nnd duration) and the extent of toxic 
injury or disease. Most dose-response· 
relationships are estimated based on 
animal studies, because even good 
epidemiological studies rarely have 
reliable Information on exposure. 
Therefore, this discussion focuses 
primarily on dose-response evaluations 
bosed on animal data. · 

Two general approaches to dose
response evaluation are used, 
depending on whether the health effects 
are based on threshold or nonthreshold 
choracteristics of the pollutant. In this 
context, "threshold" refer to exposure 
lt,vels·below ~hich no adverse health 

'effects are assumed to occur. For effects . 
that involve altering genetic material 
(including carcinogenicity and 
mutagenicity). the Agency's position ls 
that effects may take place at very low 
doses; therefore, they are modeled with 
no thresholds. For most other biological 
effects, it is usually, but not always, 
assumed that threshold levels exist. 

For nonthreshold effects, the key 
assumption is that the dosa.response 
curve for such pollutant exhibiting these 
effects in the human population 
achieves zero risk only.at zero dose. A 
mathematical model is used to 

. extrapolate response data from doses in 
the observed (experimental) range to 
response estimates in the low-dose 
ranges. Scientists have developed 
s~veral mathematical models to estimate 
low-dose risks from high-dose 
experimental risks. Each model Is based 
· on general theories of carcinogene~is 
rather than on data for specific 
pollutants. The choice of extrapolation 
model can have a si~niflcant impact on 
tht1 doso-response estimate. For this 

reason, the Agency's cancer assessment 
guidelines recommend the use of the 
multistage model, wh_lch yields 
estimates of risk that are conservative, 
representing a plausible upper limit of 
risk. With this approach. the estimate of 
risk is not likely to be lower than the 
true risk (U.S. EPA, 1986a). 

'.fhe potency value. referred to by the 
Carcinogenic Assessment Group as Q, • 
(also referred to as Q* }, is the 
quantitative expression derived from the 
linearized multistage model that gives a 
plausible upper-bound estimate to the 
slope of the dosa.response curve in the 
low-dose range. The Q, * is expressed in 
terms of risk-per-dose and has units of 
(mg/kg/day)- 1• These values should be 
used only in dose ranges for which the 
statistical dose-response extrapolation ls 
appropriate. EPA's Q, * values can be 
found in the Integrated Risk Information 
System (IRIS), accessible through the 
National Library of Medicine. IRIS is 
EPA's computerized data base on health 
effec:;ts for carcinogenic and non
carcinogenic pollutants and contains the 
Agency's Q1 • and RID values for these 
pollutants. · 

Systemic toxicants or other 
compounds exhibiting noncarcinogenic 
and nonmutagenic health effects are 
assumed to exhibit threshold effects. 
Dose-response evaluations for 
substances exhibiting threshold 
responses involve calculating whot is 
known as the Reference Dose (oral 
exposure) or Reference Concentration 
(inhalation exposure), abbreviated to 
RID and RfC, respectively. RIDs and 
RfCs are estimates of a daily exposure to 
the human population thot is likely to 
be without appreciable risk of 
deleterious effects during a lifetime. The 
RfDs and RfCs developed by EP ~ can be 
found in IRIS. 

No Observed Effect Level (NOEL), No 
Observed Adverse Effect Level 
(NOAEL). Lowest Observed Effect Level 
(LOEL). or Lowest Observed Adverse · 
Effect Level (LOAEL) can be used to 
calculate RIDs and RfCs values. Each 
value Is stated in mg/kg/day, ~nd all the 
values are derived from laboratory 
animal and human epidemiology data. 
Uncertainty factors are applied to RID 
and RfC values depending on the level 
of confidence the Agency has in the data 
used to derive them. The magnitude of 
uncertainty factors varies according to 
the nature and quality of the data from 
which the NOAEL or LOAEL is derived. 
The uncertainty factors range from 10 to 
10,000. They are used to extrapolate 
from acute to chronic effects, to account 
for differences in species sensitivity or . 
variation in sensitivity in human 
populations IPld, when appropriate. to 
extrapolate from a LOAEL to a NOAEL 

· Ideally, routa.specific (e.g .. exposure 
through dermal contaot, inhalation, etc.) 
RfDs and RfCs should be developed. If 
information ls available for only one 
rout(! of exposure, this Information is 
used to extrapolate to other routes. Once 
an RID or RfC is derived, the next step 
in the risk assessment ls to estimate 
actual human (or animal) exposure. 

Exposure Evaluation 
· The first step In exposure evaluation 

is to estimate environmental 
concentrations of pollutants. The 
Agency relies on two methods to 
determine J>Ollutant concentration: 

(1) DiNK:tly monitoring levels of 
pollutants, and 

(2) Using mathematical models to 
predict pollutant concentrations. 

Once environmental pollutant 
concentrations are determined. the 
Agency must then determine the 
severity of the exposure. In this step, the 
Agency evaluates data on the nature and 
size of the population exposed to a 
pollutant, the route of exposure (i.e., 
oral, inhalation. dermal), the extent of 
exposure (concentration times time), 
and the circumstances of exposure. 

Monitorins 
Monitoring involves collecting and 

analyzing environmental samples. 
These data provide the most accurate 
information about pollutant 
concentrations. The two kinds of 
exposure monitoring are personal 
monitoring and ambient (or site and 
location) monitoring. 

Most exposure assessments are 
complicated in that people move from 
place to place and are therefore exposed 
to different pollutants throughout the 
day. Some exposure assessments 
attempt to compensate for this 
variability by personal monitoring. 
Personal monitoring uses one or more 
techniques to measure the actual 
concentrations of hazardous substances 
to which· individuals are exposed. One 
technique is sampling air and water. 
The amount of time spent in various 
microenvironments (i.e., home, car, or 
office), may be combined with data on 
environmental concentrations of risk 
agents in those mircroenvironments to 
estimate exposure. 

Personal monitoring may also Include 
the sampling of human body fluids (e.g., 
blood, urine, or semen). This type of 
monitoring Is often referred to as 
biological monitoring or biomonltorlng. 
Biological markers (also called . 
biomarkers) can be classified as markers 
of exposure, of effect, and of 
susceptibility. Biological markers of 
exposure measure exposure either to the 
exogenous material, its metabolite(s). o·r 
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to the interaction of the xenobiotic agent 
with the tru:get cell within an organism. 
An example of a biomarker of exposure 
is lead concentration in blood. In 
contrast, biologic markers of effect 
measure some biochemical, physiologic, 
or other alteration within the organism 
that points to impaired health. 
(Sometimes the term biomonitoring is 
also used to refer to the regular 
sampling of animals, plants, or 
microorganisms in an ecosystem to 
determine the presence and 
accumulation of pollutants, as well as 
their effects on ecosystem components.) 

Ambient monitoring (or sit9<?r 
location monitoring) involves collecting 
samples from the air, water, soil, or 
sediments at fixed locations, then 
analyzing the samples to determine 
environmental concentrations of 
hazardous substances at the locations. 
Exposures can be further evaluated by 
modeling the fate and transport of the 
pollutants. 

Modeling 
Measurements are a direct. end 

preferred source of information for 
exposure analysis. However, such 
measurements are expensive end are 
often limited geographically. The best 
use of such data is to calibrate 
mathematical models that simulate the 
movement of pollutants into and 
through the enyironment with 
mathematical equations or algorithms 
that can be more widely applied. 
Estimating concentrations using 
mathematical models must account not 
only for physical and chemical 
properties related to fate and transport, 
but must also document mathematical 
properties (e.g., analytical integration 
vs. statistical approach), spatial 
properties (e.g., one, two, or three 
dimensions), and time properties 
(steady-state vs. nonsteady-state). 

Hundreds of models for fate, 
transport, and dispersion from the 
source are available for all media. 
Models can be divided into five general 
types by media: atmospheric models, 
surface-water models, ground water and 
unsaturated-zone models, multimedia 
models, and food-chain models. These 
five types of models are primarily 
applicable to pollutants or t'o radioactive 
materials associated with dusts and 
other particles. 

Selecting a model for a given situation 
depends on the following criteria: 
Capability of the model to account for 
important transport, transformation, and 
transfer mechanisms; fit of the model to 
site:specific and substance-specific 
parameters; data requirements of the 
model, compared to availability and 
reliabili ty of off-site information; and 

the form and content of the model 
output that allow it to address important 
questions regarding human exposures. 

To the extent possible, selection of the 
appr9priate fate and transport model 
should follow guidelines specified for 
particular media where available; for 
example, the Guidelines on Air Quality 
Models (U.S. EPA, .1986b-Guidelines 
on Air Quality Models (Revised), EPA/ 
OAQPS--450/2-78--027R.}. 

Population Analysis 
Population analysis involves 

describing the size and characteristics 
(e.g., age/sex distribution), location (e.g., 
workplace), and habits (e.g .• food 
consumption) of poten~ially exposed 
human and nonhuman populations. 

· Census and other survey data often are 
useful in identifying and describing 
populations exposed to a pollutant. 

Integrated exposure analysis involves 
calculating exposure levels, along with 
describing the exposed populations. An 
integrated exposure analysis quantifies 
tfie contact of an exposed population to 
each pollutant under investigation via 
all routes of exposure and all pathways 
from the sources to the exposed 
individuals. Finally, uncertainty should 
be described and quantified to the 
·extent possible. 

Risk Characterization 
It is EPA policy to describe statements 

about risks in major,regulatory and 
policy documents to convey the extent 
of the Agency's confidence in those risk 
estimates. Risk assessment information. 
must be clearly presented, separate from 
any risk management considerations. 
EPA seeks to present information on the 
range of exposures and risks and to · 
identify all major uncertainties and 
address their·influence on the 
assessment. 

One way to identify uncertainties in 
risks is to evaluate how· exposure 
assessments were conducted. For 
example, in human health risk 
assessment for this rule, the technical 
support documents define several 
exposure pathways for the three sludge 
management practices. EPA used point 
estimates for each exposure pathway 
and did not consider variability of the 
parameters describing exposure among 
individuals. 

EPA's confidence in the risk 
assessment is necessarily limited by the 
data available to the EPA and by the 
lack of accepted risk ·assessment 
methodologies in certain areas. Overall, 
it is difficult to judge whether the point 
estimates in the human health risk 
assessment and assumptions made in 
the ecological effects assessment are 
likely to underestimate or overestimate 

actual risks. Some aspects of the risk 
analysis may contain conservative or 
protective assumptions, while other 
factors may bias results in the opposite 
direction. ln addition, some 
assumptions are based on longstanding 
Agency policy end reflect risk 
management choices. Again, some of 
these assumptions are conservative 
while others ere less conservative. 

The sections that follow examine the 
W1Certainties in several important 
aspects of the risk assessment: human 
health, human exposure pathway, plant 
toxicity and uptake, effects on wildlife, 
and ground water impacts. 

Human Health Assessment 
In accordance _with standard Agency 

practice, human-health dose-response 
assessments are based on reference 
doses (RfDs) for non-carcinogens.and 
cancer potency factors (Q1 ·) for 
carcinogens. Both of these measures are 
generally considered conservative, that 
is, they predict a greater impact on 
human health than is likely to actually 
occur. The reference dose is defined as 
"an estimate (with uncertainty spanning 
perhaps an order of magnitude) of a 
daily exposure to the human population 
(including sensitive subgroups) that is 
likely to be without appreciable risk of 
deleterious effects during a lifetime". rt 
is calculated by taking the most 
sensitive adverse effect found in 
toxicological testing and applying a 
series of uncertainty factors, so that 
higher exposures may also not present 
any appreciable risk. It is assumed, for 
example, that humans may be an order 
of magnitude more sensitive than the 
animals tested, but in fact humans may 
also be less sensitive. It is also assumed, 
except as noted, in the risk assessments 
relied on for these regulations that 
exposures may lest an entire lifetime, 
whereas they may In fact be much 
shorter. 

Similarly, calculated cancer risks are 
described in the Agency's risk 
assessment guidelines as "plausible 
upper bounds" to the actual risk. 
Conservative assumptions are used in 
the calculations, such as use of the most 
sensitive animal data in bioassays, 
linear extrapolation to low doses, 
species-to-species conversion based on 
surface area, and use of an upper 
confidence limit for the dose-response 
slope. Thus, it is unlikely that the 
cancer risk would be greeter than is 
calculated, but it could be orders of 
magnitude less or even zero. 

Human Exposure Assessment 
There are uncertainties concerning 

the long-term behavior of metals in 
sludge. The sludge experts that EPA 
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relied on conclude, based on field 
studies, that iron oxides and manganese 
oxides found in sludge as a result of 
wastewater treatment.and metal oxides 
naturally found in soils may form 
complexes with the metals and 
significantly reduce their 
bioavailability. Documentation to 
support these conclusions is limited. At 
a minimum, whel) the organic 
component of the sludge breaks down, 
it is possible that average concentrations 
of pollutants may increase or they may 
become more bioavailable. 

The risk assessment for the soil 
ingestion pathway assumes the child 
ingests 0.2 grams of undiluted sludge 
every day for a five-year period, and· has · 
a "typical" background intake of the 
contaminants. The Agency has 
determined that this assumption is 
conservative and will protect children 
who inadvertently ingest sewage sludge. 

The exposure assessment for many 
pathways assumes that the sludge will 
be.fully incorporated into the top six 
inches of soil, although ther.e is no 
labeling requirement to provide these 
instructions on slu~ge products. 

Home Garden Scenario 

The Agency characterized the data 
and assumptions used for exposure 
analysis in the human food chain 
pathway; specifically the calculations 
for production of crops for home 
consumption by gardeners and farmers. 
The population assessed for this 
pathway were individuals who use 
sludge products to produce crops for 
their own consumption. Ideally. the 
Agency would Jike to describe the 
distribution of exposures within this 
population. However, the available data 
are insufficient for such an analysis. The 
Agency made specific assumptions 
about a number of variables addressing 
human behavior and properties of 
sludge. 

Plant Uptake of Metals 

The slope _of the line for the plant 
upto.lce was used to estimate metal 
concentration in plants. Plant uptake of 
metals was considered proportional to 
the cumulative application rates. An 
uncertainty exists whether it is 
appropriate to calculate plant 
concentration as a slope of plant uptake 
times an application rote. Some data on 
plant concentration versus application 
rate suggest non-linearities. EPA's 

· assessment assumes that the linear 
approximation is conservative because 
application rates allowed under the rule 
are in general well in excess of test plot 
application rates, and metals 
concentration in plants is thought to 

reach a plateau at higher sludge 
application rates. 

Another uncertainty in the plant 
uptake calculation is the use of a 
geometric mean value of all slopes 
calculated from individual sludge 
studies. If a distribution is lognormal. 
the geometric mean provides an 
estimate of the median (50th percentile) 
slope. Such a value is useful in 
estimating uptake for a "typical sludge". 
The individual sludge studies that EPA 
used to calculate plant uptake used 
sludges with higher metals 
concentrations than the "typical 
sludges" on the market today. Sludges 
with higher metals concentration are 
most likely to produce higher plant 
concentrations. It is possible that the 
geometric mean value of uptake slopes 
that EPA used is higher than the·mean 
value would be if the studies used in 
calculations were repeated using 
currently produced sludge. 

Another uncertainty exists as a result 
of the way that the geometric mean 
calculations were done. A value of0.001 
was used as the uptake slope from 
individual studies when there was no 
significant increase in metal.uptake by 
the crops raised on the sludge. A 
geometric mean calculation is very 
sensitive to the inclusion of low values. 
From the inspection of several data sets 
it appears that 0.001 is substantially 
smaller than the upper bound on uptake 
that would be obtained from "no · 
significant increase_ in metal uptake" 
studies. The use of the default slope of 
0.001 may underestimate the typical 
slope for crop uptake. 

Dietary Consumption 

The pollutant limits were calculated 
based on population average food 
consumption estimates derivea in a 
study by Pennington. These estimates 
are based on United States government 
survey data from short term food 
consumption reports of Jorge surveyed 
populations. Such survey data is an 
accepted basis to estimate population 
average food consumption rates. 

Two limitations eXJst with lhe way 
th.at the food consumption estimates 
were presented. First, the calculations 
presented address the average g/day 
(ood consumption rate. In the sludge 
dietary exposure assessment food 
consumption values are normalized for 
adult body weight. This does not reflect 
the higher food consumption rates per 
unit body weight' of young children 
compared with adults. The dietary 
·assessment does not separately consider 
exposures to children as a population 
subgroup. 

A second limitation of the food 
consumption estimates is that they 

apply to the Unlted States general 
population rather than individuals 
raising crops for home consumption. It 
is possible that individuals who raise a 
particular crop may have a higher 
consumption rate than individuals who 
only obtain the item from commercial 
sources. This would introduce an 
underestimation of the consumption 
rates "in the population considered in 
the assessment. On the other hand, 
home gardens do not produce year· 
round, which may offset this bias .. 

Fraction of Food Raised on Sludge 
Treated Land. 

To complete the analysis of the 
human food chain pathway it is 
necessary to estimate how mucb food 
comes from sludge treated land. USDA 
survey data on average percentage food 
consumption from home grown crops 
was used. While these estimates are 
average values for this population, EPA 
estimated that large garden plots are 
required to produce the amount of home 
grown crops assumed in the assessment. 
EPA believes that a relatively small 
percentage of gardens are that large. 
Secondly, because of seasonal factors, it 
may be difficult for most gardeners to 
produce the quantities of leafy 
vegetables that are assumed in the 
assessment. Leafy vegetables are 
important to the assessment as these 
crops tend to have high metal uptake 
slopes. 

Plant Toxicity and Uptake 
The phytotoxicity assessment was 

based on the·relationships between 
sludge ' application rate and tissue 
residue, between tissue residues and 
reduction in growth, and between 
reduction in growth and reduction in 
yield. The relationship between 
reduction in growth and reduction in 
yield is particularly uncertain. The 
uncertainties will vary with chemical. 
crop species, and toxic endpoint; the 
best data were available for zinc, com, 
and growth reduction. Some crops (e.g .• 
beans) and endpoints (e.g., 
reproduction) may be more sensitive to 
the effects of sludge, although other 
crops (e.g. sudangrass) and endpoints 
(e.g .. mortality) may be less sensitive. In 
addition, there are limited data about 
non-cultivated forest species and ' 
perennials, which may differ in their 
response to contaminants. 

Phytotoxicity of metals is particularly 
sensitive to soil pH and the degree of 
binding to the sludge matrix. Most 
metals are more bioavailable In acidic 
soil, but molybdenum and selenium 
may be more available in alkaline soils. 
Since forest soils in some areas of.the 
country may have pH below S.S. the 

. . 
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assumption that the analysis represents 
a "reasonably w.orst case" may not 
apply.to all forest land application . . 

While some data shows that cadmium 
uptake plateaus at a certain 
concentration in the soil, other evidence 
indicates copper and zinc may contjnue . 
to in·crease. In addition, uptake varies 
among plant species; e.g. beets take up 
copper more readily than 38 other crops 
studied. . . 

However, based upon results from 
sevei:al field studies, EPA believes that 
metals are bound to the sludge matrix 
and remain relatively unavailable 
biologically. · 

Wildlife · 

the earthwonn Efsenia foetida, which mixes of metal species within the soil. 
may not be the most sensitive or These coefficients are based on studies 
appropriate species to evaluate for many of sandy loam soils treated with 
of the chemicals. Additionally, the wastewater sludge and are believed to 
analysis did not address the influence provide appropriate and protective 
on the soil flora and fauna (nematodes, values for the calculations. However, 
protozoa, bacteria, fungi, viruses) of under certain local conditions (e.g., 
adding nuJrients to the soil or possible highly acidic soils), differences in the 
increased exposure to organism,s that speciation of metals could lead to 

. feed in .the litter layer due to the organic partitioning that differs by one or more 
matter in the sludge.. orders of magnitude from that predicted 
A t R' k by the ground water model. They could 

ggrega e 15 
. also affect the toxicity of metals in · 

The statistipal approximations md groundwater. . 
assumptions used in the aggregate risk EPA assumed that sludge would be 
analysis are extensive and.several are unifonnly mixed to a depth of 15 cm. 
important contributors to uncertainty. Uneven distribution'of contaminants in 
While the model used for assessment of . soil could lead to "hot spots" and 
national aggregate risk has not been varj.ation in the amount of leaching to 
validated in comparison to actual ground water. However, because the 
exposure data, the .Agency's aggregate . criteria are based on exposure averaged 
risk assessment models generally reflect over many years of an individual's 
assumptions similar to those described lifetime, the Agency believes that this 
here. fi 

(1) The assessment assumes that variation will not signi cantly affect 
population exposure is lognonnally total exposure. 

EPA has no standard methodology for 
assessing risks to wildlife. There are 
many uncertainties about how sludge 
application affects tenestrial wildlife 
and soil biota. The analysis presented, 
while utilizing available data and 
methodologies, only described direct 
toxicity to a few species. Uncertainties 
exist about how to extrapolate this 
information to other birds, mammals, 
amphibians, and soil invertebrates 
whose relative sensitivity to the 
compounds of concern is unknown. The 
ecotoxicological analyses focused on 
cadmium and lead because the.most 

distributed before and after exposure to Monitoring Study to Address Land 
. . sludge. As the assessment addresses Application Risk Aasenment Issues for 

· many low probabi1~ty events in the far Round Two Standards 

· data are available for them. Other 
chemicals, particularly selenium, may 
.also be of concern. . 

tail of the population distribution, a Section 4os 19quires EPA to develop 
strict lognormal model may not be standards for sludge use or dispusal 
appropriate but no other data were which are adequate to protect public 
available. health and the environment from 

(2) The effect of sludge use on the 
distribution is assessed by making a reasonably anticipated adverse effects of 

11 h ~ th pollutants in sludge, present in 
sma s iu to the geometric mean of e concentrations that may ady~ly affect 
United States population-distribution public health and the environmenL The 
wjthout changing the geometric · · 
stimdard deviation. In principle, both statute directs the Agency to promulgate 

. the geometric mean and standard these standards in two stages and to 
deviation may be expected to change. revise the standards periodically. The 
The geometric standard deviation is a Agency has concluded.that the 
h ghl I standards adopted today are adequately 

i Y sensitive parameter in ognonnal , protective based on its assessment of the 
models, so this assumption may be 
important-in aggregate risk calculations. available data. However, to verify its 

{3) For Jack of adequate data, the . conclusions about the adequacy of 
inherent variability.in individual today's standards, the Agency Is 
exposure to pollutants in sludge Is not committing to develop a coIIlprehensive 
addressed. environmental evaluation and 

T.he criteria are based on direct · 
toxicity, and impacts at population and 
community levels are not addressed. In 
addition, EPA used a simple )~near 
!Jlodel ofbioaccumµlation or 
bioconcentration from soil to 
earthwonns to shrews and did not 
model the more complex effects of 
sludge contaminant.son the terrestrial 
food chain. The analysis evaluates 
effects on shrews as an indicator of 
ecotoxicologlcal effects, but there mJy 
be other highly exposed or sensitive 
organisms in the forest or field systems. 
Other uncertainties arise from the Ground Water · 

~onitoring study. The results of the 
study will provide a useful data base for
the Round Two sludge standards. Such 
a study will also aid the Agency in Its 
efforts to dev.elop a comprehensive 
ecological risk assessment methodology, 
and to correct any uncertainties in 
subsequent part 503 rulemakings. 

assumption that 33% of the shrew's diet . Sensitivity analysis for the ground 
consists of contaminated soil biota water model indicates that numerical 
(represented solely by earthworms). . criteria are very sensitive to values 

Because no standard .methodologies · selected for equilibrium partition 
exist, EPA did not consider how sludge ·coefficients for each pollutant, and the 
amendment of forest soils or edges of range of plausible values for these · 
·agricultural fields may change the coefficients spans several orders of 
c~mposition of species in the plant magnitude. How.ever, the Agency 

. community,.through either nutrient believes that it has chosen reasonable 
enhancement or phytotoxicity. Such assumptions for the model_ing, resulting 
changes, in tum, could change the in numerical criteria that are sufficiently 
species of herbivorous and granivorous . protective of public health. · 
insects, mammals, and.birds with . An additional source of uncertainty 
subsequent ramifications throughout the for partltio11 coefficients Is tl)e . . 
food web. · speciation of metals within soils. For Its 

Uncertainty also exists about the calculations, the Agency used single 
· impact of sludge on soil biota. The . . . lumped partition coefficients to 
criteria are.based solely.on.a _NOAEL for represent the behavior of potential· 

As a minimum this study will 
address: 
. (1) Transport and transformation of 

Inorganic and organic constituents of 
sludge considering leaching, surface 
runoff, and so.ii and sludge binding 

. capacity {the variability in the binding 
capacity of different sludge/soil 
matrices will be considered). Ground 
~ater monitoring will be.included In 
the study to assess whether leaching of 
.i~organlcs is occurring; . 
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(2) Variability of real-world sludge 
application :P,ractices: · 

{3) Bioava1labllity o'f sludge_ 
constituents to both plants and animals 
under different environmental 
conditions; 

(4) Ecological effects of organic and 
inorganic constituents as well as 
pathogens, including effects to wildlife 
and non-cultivated crops and impacts 
on unmanaged plant and animal 
communities, endpoints chosen in the 
risk assessment for phytotoxicity.and 
alternative endpoints; · 

(5) Confirmation of the distribution 
and variability in the concentration of 
constituents and binding capacity of 
sludge matrices; and 

(6) Long-term temporal changes; for 
example, ~enges in binding capacity es 
sludge ages and sensitivity of the results 
to changes in site condition such as 
degradation of the sludge matrix. pH 
changes, and land-use chan&es. 

EPA will develop a pion for the study 
, and .submit it to external experts for 
comment and refinement. The final plan 
including study design will be available 
for public comment at the time that the 
Round Two regulation is proposed. The 
Agency is seeking comment at this time 
on the priority of the various elements 
of the stu~y and suggestions for 
alternative cost-effective approaches to 
address the uncertainties in the human 
health ,and ecological risk assessment. 
This information will be used in 
development of the study design. 

As the Agency develops its ecological 
risk assessment methodology and as it 
obtains results from the monitoring 
study, the risk assessment decisions 
made in this final rule may need 
revision. The Agency will consider 
necessary revisions when the results of 
the monitoring study are·available. 

The Agency will also further evaluate 
the potential ris~s and benefits of 
nutrients contained in sludge in the 
Round Two sludge regulations. 
Although sludge, like other fertilizers 
applied to agricultural land, provides 
valuable nutrients needed for crop 
growth, over application can degrade 
ground and surface water quality. An 
extensive· evaluation of the effects from 
m1,trients in sludge was not performed 
in Round One. Because sewage sludge 
has relatively low nutrient content es 
compared to other unregulated 
commercial fertilizers, EPA did not 
consider nutrients a problem if sewage 
sludge is applied at agronomic rates. 

Excessive loadings of nutrients from 
the use of fertilizers, both organic and 
inorganic, pose significant ecological . 
risks by stimulating the over-enrichment 
of estuaries, lakes, reservoirs, beys. and 
slower streams in a process known as 

eutrophication. Eutrophication occurs 
· when excess nutrients stimulate the 
growth of algae and alter the biological 
'composition of ecological communities. 
1n general, nitrogen Is the limiting factor 
for plant growth In marine ecosystems 
and phosphorus is the limiting factor in 
fresh water. 1n some estuarine systems, 
both nitrogen and phosphorus can limit 
plant growth. 

Nitrogen in the form of nitrate is 
liighly mobile and moves with"water. If 
nitrate finds its way to ground water 
and then to drinking water wells, it may 
pose a human health risk. EPA has set 
a drinking water standard of 10 mg/I to 
protect against the most sensitive health 
effect endpoint, methemoglobinemie 
(blue baby syndrome) in infants. 

The Agency will consider sludge 
management practices in the context of 
risks and benefits posed by nutrients in 
the Round Two regulations. In addition, 
representatives of the U.S. Department 
of Agriculture have raised concerns 
about the standard for cadmium 
contained in these· regulations. EPA· 
believes, based on its current analyses, 
that the regulations promulgated ~oday 
satisfy the requirements of Section 405 
of the Clean Water Act. However, EPA 
welcomes additional data and analyses 
related to this particular sludge standard 
and will consider any such additional 
information received by the Agency 
within 90 days from the publication of 
today's rule. Should significant 
additional data or analyses be presented 
to the Agency demonstrating that a 
different standard is warranted, the 
Agency will expeditiously modify this 
rule. 

Part.Vil: Risk Management Approach 

, Agency Risk Management Ap~roach 

Armed with the risk characterization 
information, the Agency can determine 
if a "significant"·or "unreasonable" risk 
exists, what to do about it or what 
controls are necessary, and how to 
communicate the risk to the public and 
regulated community. Implicit in this · 
analysis is that the simple identification 
of risk is not necessarily sufficient to 
justify action. In addition, non-risk 
factors such es the availability and 
effectiveness of controls, the existence 
of alternatives, and any benefits that 
would be lost or gained as a result of 
controls must be considered by the 
Agency in the process of reaching a 
decision. In some oases. the weight of 
the risk and benefits will be such that 
the benefits outweigh the risks. 1n such 
a case, the Agency's risk management 
decision may be to take no regulatory 
action. In other cases, risks relative to 
benefits are such that the reasonable 

action fs to reduce the risk or control the 
environmental effect. 

This process is interactive and effects 
earlier components in the risk 
assessment. Under each exposure 
scenario. the Agency identifies a range 
of control strategies and regulatory 
requirements that usually reduce 
exposure so that the risk or identified 
effect is put back into balance with the 
benefits. Using the information 
provided in the risk management step, 
the Agency can select the appropriate 
control strategy and means for 
communicating it to the public and 
regulated community. . 

Alternative Regulatory Approaches 
Considered in Developing the Final 
Rule 

Introduction 

This part of the preamble discusses 
alternatives the Agency considered in 
developing today's part 503 rule. EPA 
solicited public comments on these 
proposed approaches and sought 
suggestions for other appropriate 
approaches that the Agency could 
consider in developing its risk 
assessment methodology used to 
establish standards for the use and 
disposal of sewage sludge. Over the 
years, EPA has developed different 
regulatory approaches, depending on 
the legal requirements of a particular 
statute, surrounding issues, 
uncertainties: and information bases. 
Other EPA statutes covering the same 
pollutants or activities have very 
different legal requirements frol'!l 
section 405(d) of the CW A. The 
following discussion examines how 
different statutes mandate how EPA 
establishes standards under different 
regulatory regimes. 

Title-ill of the 1990 Clean Air Act 
Amendments establishes a program to 
reduce emissions of hazardous air 
pollutants from stationary sources. Title 
Ill requires EPA to develop standards for 
sources of hazardous air emissions 
based on maximum achievable control 
technology for control.ling these 
emissions. Section 112 includes a list of 
nearly 200 chemicals and chemical 
classes for which National Emission 
Standards for Hazardous Air Pollutants 
may tie set. The standards promulgated 
under section 112 require the maximum 
achievable reduction in emissions, 
considering.cost and other relevant 
factors. Categories and subcategorie·s of 
sources are subject to regulation 
according to a specified schedule, with 
the first set of sources regulated by 
1992. 

EPA proposed listing sewage sludge 
incinerators as a category of major 
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sources as required under title m of the 
1990 Clean Air Act Amendments (54 FR 
28548, June 21, 1991). At this time, the 
Admini~trator has decided that listing 
this category of sources under the Clean 
Air Act is required by the legislation. 
Regulatory review of this category will 
take into account the final requirements 
being promulgated today under part 
503. The regulatory review of this 
category is not expected to ta1ce place for 
seven years because comprehensive . 
controls on this category are in the 
incineration subpart of the part 503 rule 
being promulgated today. 

The EPA may promulgate additional 
standards, if needed, to protect health 
with an ample margin of safety or to 
prevent adverse environmental effects. 
Unless new legislation Is enacted, 
health-based standards will be 
mandatory for categories of sources that 
pose an estimated cancer risk o( greater 
than 1x10-6 to the most exposed 
individual. The schedule for these 
"residual risk" standards is nine years 
after promulgation of control technology 
standards for the first set of source 
categories and eight years post
promulgation for the remaining source 
categories. 

Under the Safe Drinking Water Act 
(SDW A), the Agency first defines a goal 
to limit the concentration of the 
pollutant in drinking water (maximum 
contaminant level, goql-MCLG; for . 
carcinogens, the concentration goal is 
zero). After setting a goal, the Agency 
sets. an enforceable standard (maximum 
contaminant level) based on feasibility. 
Under the SOW A, the enforceable 
standard may not necessarily achieve 
the goal set for the polJutant, but it is 
established at a level that is safe (or 
human health. The carcinogenic risk 
levels for dri~lcing water MCLs 
generally range from 1x10-6 to 1x10-• 

The Federal Insecticide, Fungiciqe, 
and Rodenticlde Act (FIFRA) and the 
Toxic Substances Control Act (TSCA) 
explicitly provide for balancing health 
and costs in decisionmaking. The 
carcinogenic risk levels established 
under FJFRJ\ range from 1x10-6 ·to · 
lxl0 -•, depending on the type of -
exposure involved. Applier exposure is 
generaJly·in the range of 1x10-4 and 
dietary exposure is generally in the 
range of 1x10-6• The regulatory limits 
under TSCA are driven by balancing 
economic analyses and exposure 
analyses, with the exposure analyses 
also considering adverse health effects 
other than carcinogenicity. 

Under the Resource Conservation and 
Recovery Act (RCRA), Subtitle D (non
hazardous wastes), the Agency sets 
standards to protect human health and 
the environment based on the 

reasonable probability that municipal 
solid waste landfills will cause adverse 
effects. The standards are established 
considering the "practical capability" of 
the facilities. The Agency is requiring 
that States establish ground water 
protection standard remedies for 
carcinogens in the ra_nge oflx10-6 to 
1x10-• (see, 56 FR 50978, October 9, 
1991). 

However, Subtitle C of RCRJ\ 
(hazardous wastes) contains no 
provision to consider costs or the . 
practical capability of a facility to meet 
the standards. The standards developed 
by the Agency under RCRA Subtitle C 
are necessary to protect human health 
and the environment. The Agency has 
standards that prohibit hazardous waste 
incinerator emissions for metals from 
exceeding a summed carcinogenic risk 
level oftxio-,. . 

The Comprehensive Environmental 
Response, Compensation, and Liability 
Act (CERCLA) directs the Agency to set 
·standards for cleanup by considering 
the relative degree of risk to human 
health and the environment. Un.der 
CERCLA, the Agency has set standards 
based on carcinogenic risk levels of 
1x10-1 to 1x10-:.._ with 1x10-6 as the 
departure point.for the analysis. 

As shown, each statute is unique. 
Therefore, the regulatory approach and 
limits developed under one statute may 
not be appropriate for those developed 
under another statute. Before comparing 
regulatory requirements, the legal 
requirements o( the authorizing statute 
must be examined. . 

In developing a regulatory approach, 
one o(the principles guiding EPA is to 
establish·reasonable standards. Section 
405(d)(2)(D) of the CWA requires the 
Agency to establish management 
practices and numerical limits that are 
"adequate to protect public health and 
the environment from any reasonably 
anticipated adverse effects o( each 
pollutant." EPA used exposure 
assessment models to derive these 
numerical pollutant limits. EPA 
determined that the exposure 
assessment assumptions used in its 
models protect individuals from events 
that are likely to occur and meets ~e 
statutory standard to protect public 
health and the environment from 
"reasonably anticipated adverse effects 
o( a pollutant.'' 

Selec:t.ing a Regulatory Approach for 
Part 503 

In developing a regulatory approach, 
for establishing the management 
practices·and numerical limits 
(standards) that would safeguard public 
health and the environment, the Agency 
exam'ined the use or disposal practices 

and the probability that individuals 
would be exposed to pollutants from 
these practices. EPA identified the type 
of the risks involved (e.g., breathing ai.r 
with higher levels of pollutants, 
drinking water with pollutant levels 
exceeding the MCI.a for drinking water, 
and others}. It also examined the 
possibility o( special populations at 
greater risk (e.g., small children playing 
in gardens where sewage sludge 
products had been applied or the effect 
of lead on adult males). The Agency also 
examined whether individuals 
voluntarily Incurred the risks. For 
example, risks associated with breathing 
more contaminated air by indiv~duals 
living in close proximity to an 
incinerator are involuntarily Incurred 
and, therefore, more unacceptable than 
risks associated with using a properly 
labeled sewage sludge product in a 
garden. Finally, before developing 
alternative approaches, EPA used 
exposure assessment models to project 
the effect on an individual receiving a 
maximum dose throughout en average 
lifespan of 70 years. Aggregate effects 
analyses were used to project the 
incidence of adverse health effects from 
sewage sludge use or disposal on the 
population as a whole (i.e., the resulting 
number of cam::er cases, carcinogenic 
risk, number of people exposed to lead 
at levels producing adverse health . 
effects, and the number of people 
exposed to concentrations of non- . 
carcinogenic pollutants above a 
reference dose-RID). 

In considering a regulatory approach, 
in the proposal EPA primarily focused 
on two types of risks--rislcs to 
individuals receiving the maximum 
dose (most exposed individual, plant or 
animal-MEI) and risks to the 
population as a whole (aggregate risk). 
The Agency considered four regulatory 
approaches for the use and disposal of 
sewage sludge. Each of the approaches 
places greater emphasis on reducing an 
individual or other organism's exposure 
to a pollutant. However, the Agency 
examined both the individual and · . 
aggregate effect of each alternative to 
balance the uncertainties in the 
analyses. The data available resulted in 
greater emphasis being placed on publi\; 
health rather than environmental · 
effects. However, where environmental 
effects could be identified, even 
qualitatively, they were considered in 
the determination o( what constituted 
"adequate" protection of public health 
and the environment. 

Opinions are divlded·concerning the 
emphasis that should-be placed on 
Individual or aggregate risk. There are 
some who maintain that individual 
cancer risk is the most, or the only, 
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important measure. Arguments that 
favor addressing individual risk assert 
that no individual should be at high risk 
and that consideration of the number of 
people at risk leads to acceptance.of 
higher individual risk when few people 
are exposed. Furthermore, the latter 
approach leads to the inequity of having 
the acceptable risk to an individual 
depend on the number of people 
similarly exposed. The limitation of 
using maximum individual risk alone is 
that the measure does not indicate how 
many people may be affected. It only 
relates the carcinogenic risk to the MEI. 

Arguments in favor of examining the 
aggregate risk are that incidence ts an 
appropriate measure of total public 
health impact. Therefore, incidence is a 
good indicator of whether an approach 
adequately protects public health. 

A rule that c~,vers both carcinogenic 
and non-carcinogenic pollutants, such 
as today's rule, presents another 
disadvantage to using only an MEI or an 
aggregate analysis as a single measure of 
whether an approach adequately 
protects public health and the 
environment. Methodologies and data 
do not yet exist, except for leod, to 
correlate differing levels of exposure to 
non-carcinogenic pollutants with 

. incidence of an effect. The sin ly measure 
for threshold pollutants other than lead 
is the n~mber of people exposed to a 
level above e RID. This, in fact, may 
have little meaning for individual risk 
since risk above the RID cannot be 
determined using the RID methodology. 
The RID is established such that there · 
is a very low probability.that exposure 
to a pollutant at or below the RID will 
cause an individual health case. This 
also implies that there is no certainty 
that exposure above the RID will cause 
an individual health case. Therefore, 
while any exposure to carcinogens can 
be considered a case, the same 
assumption can not be made for non-
carcinogens. · 
· In addition, the Agency typically 
weighs the aggregate effects estimates 
along with maximum individuol or 
·average cancer risk estimates when 
evaluating a particular category of like 
risks (i.e., the number of individuals 
exposed to a particular pollutant from a 
particular type of facility). Some 
observers question the relevance of 
adding risks, in a rule such as today's 
rule, when risks from different types of 
pollutants present different types of 
risks (i.e., inhalation, ingestion. and 
others) fro~ different types of sources 
(i.e., incineration, land application for 
agricultural purposes, among others). 

The following discussion describes 
the proposed alternative regulatory 
approaches considered by the Agency in 

developing the risk assessment 
methodology used in today's rule. The 
first two approaches accept the 
aggregate effects of current sewage 
sludge quality. Approach mis directed 
-solely to protecting the MEI and · 
Approach IV uses a combination of MEI 
exposure and aggregate effects of current 
sewage sludge quality. ' 

Although the combination of 
approaches in Option IV was the 
Agency's selection for purposes of the 
part 503 proposal, it was revised for the 
final rule based on current Agency 
policy, public comment and scientific 
peer review. 

Approach I: Use Existing Regulations 
(Aggregate Approach) 

The first approach considered by the 
Agency was to use existing regulations 
to establish numerical limits and 
management practices. In establishing 
numerical limits for sewage sludge that 
is incinerated, the Agency would use 
the NESHAPs for mercury and 
beryllium in 40 CFR part 61, subparts C 
and E, respectively; 25 percent of th& 
NAAQSs for lead; and the particulate 
limitations and monitoring 
requirements in 40 CFR part 60, subpart 
·o. In addition, the Agency would have 
also used numerical limits for cadmium 
·and PCBs and the pathogen reduction 
· process requirements in 40 CFR part 257 
when sewage sludge is applied to the 
land. Under this approach, if existing 
regulations did not address a particular 
pollutant, EPA would have used the 
toxicity characteristic pollutant 
concentrations in 40 CFR part 261 to 
determine if e sewage sludge was 
hazardous. Therefore, standards for 
hazardous sewage sludge would not be 
established in part 503. All approaches 
considered by the Agency similarly 
exclude hazardous sewage sludge from 
the part 503 standards. As discussed 
later in the preamble, for purposes of 
section 405, EPA is regulating 
hazardous sewage sludge under the 
requirements in 40 CFR parts 261 
through 268 and sewage sludge with 50 
ppm or more PCBs under the 
requirements in 40 CTR pert 761. 

The first approach was rejected 
immediately by the Agency because it 
would misuse the toxicity characteristic 
concentretit>ns. The toxicity 
characteristic concentrations were 
developed to identify pollutant 
concentrations in wastes that, if placed 
in improperly managed MSWLFs have 
the potential to cause an unacceptably 
high level pf ground water 
contamination. The regulatory 
thresholds do not purport to define a 
concentration that would be safe if used 
for growing food or feed crops. The 

toxicity characteristic concentrations, if 
used in the exposure assessment 
models, would result in concentrations. 
ex<;eeding the human health criteria for 
the disposal practice. Llmiting emission 
levels of sewage sludge incinerators to 
25 ·percent of the NMQS for lead 
would require some incinerators to 
install wet electrostatic precipitators 
(ESPs). At present, many States are not 
controlling lead emissions from sewage 
sludge incinerators. 

Approach II: Use the 9Bth-Percentile 
Pollutant Concentration (Aggregate 
Approach) 

The second approach considered by 
the Agency was to use existing EPA 
regulations. as in the first approach. 
However, if existing regulations do not 
establish numerical limits, numerical 
liinits would be established 
corresponding to the 98th-percentile 
pollutant concentration in the Agency's 
national data base on sewage sludge. 
The 98th-percentile pollutant 
concentrations would be calculated 
from a regression analysis of the values 
of each pollutant in the national data 
base and would be used es a cap on 
allowable pollutant concentrations. This 
would preclude potential deviations 
from the pollutant concentrations 
shown in the national data base and 
prevent increases in any risks associated 
with current use and disposal practices. 
In addition to management practices 
specified In existing regulations, such as 
pathogen reduction processes for the · 
land application of sewage sludge in 40 
CTR part 257, the Agency would require 
that labels or information sheets 
accompany sewage sludge products that 
are distributed and marketed. These 
would inform users about the proper 
use of the 'product. 

Approach Ill: Use the Exposure 
Assessment Models for All Practices 
{MEI Approach) 

The third approach that the Agency 
considered was to use the exposure 
assessment models in establishing 
numerical limits for all use or disposal 
practices. The exposure assessment 
models allow the Agency to limit not 
only the concentration of a pollutant in 
sewage sludge, but also the annual.and 
cumulative loadi_ng rates for pollutants 
when sewage sludge is applied to land 
used for growing food-chain crops or 
distributed and marketed. 

In the MEI approach, the target 
organism is a most exposed Individual, 
plant, or animal that remains for an 
extended period of time at or adjacent 
to the site where the maximum 
exposure occurs. EPA used models and 
14 exposure pathways to determine ~e 
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concentration-of sludge-home pollutants scientific uncertainties exist about the 
that may be uti~ized or disp?sed ?f ip effe<:t• of a rarti~·lar sewage·sludge use· 
each use and disposal practtce w1thou~ or dispose practice. . · · ·. · 
exceeding human health or . · However·1.n this approach, the Agency 
environmental criteria. . · · selected an incremental carcinogenic 

The human health and the risk target of 1x10-• for sewage sludge 
environmental criteria used to protect used in the production of agricultural 
the MEI from the adverse effects of crops, the sale or give•away of sewage 
specific pollutants were taken from sludge products, and the disposal of 
criteria already published or sewage sludge in monofills. This target 
promulgated by the Agency, from was sel~cted because Agency analyses 
human health criteria developed by the did not indicate a significant aggregate 

. Agency, or from plant and animal populational carcinogenic risk for these 
toxicity values published in scientific practices. The Agency's analyses did 
literature. For example, when the indicate, however, that incineration 
objective was to protect sources of posed significantly more aggregate 
drinking water, poll~tant limits were populational carcinogenic risk than 
developed which would ensure the · other use or disposal methods. To . 
Agency's maximum contaminant levels reduce this aggregate carcinogenic risk, 
were not violated. When the objective the Agency proposed regulating the 
was to protect surface water, Water incineration of sewage slµdge such that 
Quality Criteria were used. If the the carcinogens in the emissions would 
Agency had not published or not exceed an incremental unit risk of 
i:,romulgated criteria for specific 1x10-,. 
pollutants, reference doses listed in the The Agency did consider an 
Agency's computerized Integrated Risk' incremental carcinogenic risk level of 
Informa.tion System were used. lxl0-6 for all practices. This optio!l 

For carcinogens, the risk-specific was rejected because EP A's analyses 
. doses corresponding to an incremental indicated that such an approach may 

carcinogenic risk level of 1x10-s were lead to the incineration of greater 
used for all use and disposal practices volumes of sewage sludge with a 
except when sewage sludge was potential for increased human health 
distributed and marketed. For the risks. Furthennore, considerable 
distribution and marketing of sewage uncertainty remained in projecting the 
sludge, numerical limits were number of cancer cases. Since ·the 
established to ensure pollutant levels do number ~as already small (for other 
not exceed a risk-specific concentratiolJ than incineration), increased 
corresponding to an incremental uncertainty exists in projecting further 
carcinogenic risk level of 1x10-~. reductions. 

For all pathways, the human MEis Carcinogenic risk targets were applied 
were assumed to be the most sensitive pollutant-by-pollutant in all use or 
individuals continuously exposed over disposal practices, except for the 
a 70-year lifetime. Ecological MEI organic pollutants in the emissions of 
endpoints were also conservatively sewage sludge incinerat~rs. for 
constructed, using the most sensitive . incinerators, the Agency set a·Jimit on 
species with steady-state duration and the total hydrocarbon emissions from a 
concentration of exposure over a critical sewage sludge incinerator _rather than on 
life period. each individual organic pollutant. To do 

this, the Agency developed a weighted 
average risk-specific concentration for 
the carcinogenic organic compounds 
listed in IRIS. The Agericy believed that 
this was comparable to setting a 
pollutant-by-pollutant risk-specific 

·concentration .for the metals in 

Approach IV: Use the Exposure 
Assessment Models and the 98th
Percentile Pollutant, Concentration (The 
Approach Used in the Part 503 
Proposal) . 

The final approach that the Agency 
considered, and the one on which the 
Agency based the part 503 proposal, 
used a combination of aggregate and 
MEI analyses (i.e., the second and third 
approaches). The Agency used existing 
regulations, the NESHAPs for mercury 
and beryllium and 25 percent of the 
NAAQS for lead when sewage sludge is 
incinerated. EPA also used the exposure 
assessment models to establish 
numerical limits, as in the third 
approach, when individuals are likely to 
be exposed to high levels of pollutants 
in sewage sludge or when significant 

incinerator emissions. 
When individuals were unlikely to be 

exposed to the pollutants in sewage 
· sludge, the Agency proposed setting 
numerical limits that correspond to th_e 
98th-percenti)e pollutant concentration 
in the Agency's national data base on 
sewage sludge. As in the second . 
approach, the 98th-percentile 
concentration is a cap on the allowable 
concentration of a poilutant m sewage 
sludge that precludes significant 
deviations from the concentrations 
shown in the national d!1tll base to avoid 

increased ,risk from the disposal of 
sewage sludge. · · 

The 98th-percentile pollutant 
concentration applied to the application 
of sewage sludge to land used for non· · 
agricultural purposes (i.e., forests, 
reclaiming lands, and others), a practice 
on which human dietary impacts are 
negligible. The 98th-percentile pollutant 
concentration also applied to the 
disposal of sewage sludge on surface 
disposal sites, which are generally 
small, located away from population 
centers, and usually located on property 
owned by the treatment work. The 
Agency believed that little, if any, 
likelihood of exposure to the pollutants 
from these two use and disposal 
methods would result. 

Comments on the Alternative 
Regulatory Approaches 

The Agency received extensive 
scientific peer review and public 
comments on the proposed alternative 
regulatory approaches. These comments 
focused on the MEI exposure scenario 
used to detennine human health 
impacts and on the use of the 98th
percentile technique for deriving 
numerical pollutant limits for sewage 
sludge. A description of the 
commenters' major concerns is 
presented below. 

The Most Exposed Individual Approach 
The risk end exposure assessment 

assumptions and data used in the model 
pathways for the MEI approach were 
criticized by many commenters as being· 
inappropriate or too conservative to 
mirror "real world" situations. For 
example, many commenters took issue 
with the Agency's exposure assessment 
scenario posing an MEI who lives near 
a sewage sludge disposal site and is 
exposed continuously (i.e., 24 hours per 
day) for a 70-year lifetim&-used to 
establish numerical pollutant 
concentrations in sewage sludge that 
protect public health. Commenters 
maintained that such exposures were 
unrealistic and should be considerably 
less than 70 years, and that few 

. individuals would be expected to live in 
the same location for their entire lives. 
Commenters suggested that the Agency 
revise the MEI exposure assessment 
assumptions to reflect more !'8alistic 
exposure conditions. 

Commenters were divided on which 
risk levels should be used by the 
Agency to protect the MEI. As discusStld 
earlier, the Agency traditionally 
establishes standards within a range of 
1x10-7 to 1x10-•, depending on the 
statute, surrounding issues, 
uncertainties, and information bases. 
Many commenters argued that the risk 
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lev.els selected by the Agency (i.e., 
1x10- 4 for all use and disposal 
practices, except 1x10-s for 
incineration) were too conservative, 
while other commenters felt that the 
Agency was not stringent ·enough and 
should lower the risk level to the 
1x10- 6 to 1x10- 7 nmge. Some · _ 
commenters maintained that the same 
risk ·level should be used for all use and 
disposal practices, and that the different 
risk leveJ,s (i.e., 10-4 vs. 10- 5) used in 
tho proposal were not scientifically 
justifiable, do n~ reflect an ample 
"margin of safety," and fail to consider 
non-caocinogenic effects. Other . 
comment&s suggested that the risk for 
all regulated pollutants destined for 
incineration (i.e .• four metals and total 
hydrocarbons) be additive to allow 
facilities the flexibility to trade off their 
emissions and st!ll meet an overall 
additive risk level for the five pollutants 
of sxfo-,. StiH other commenters were 
supportive of the proposal, stating that 
the risk levels selected by the Agency to 
protect the MEI went appropriate for the 
use and disposal practices regulated and 
that no change was needed. 

Even though many commenters were 
critical of the risk policy decisions end 
exposure assessment assumptions and 

· data (e.g., duration of exposure, use of 
salt/pot studies, soil ingestion rates, and 
others) used by the Agency in the MEI 
approach. none of the commenters · · 
suggested an alternative regulatory . 
approach that they believed would be 
more scientifically defensible end 
provide an adequate level of protection 
of public beal~h and.the environment. 

The '98th-Percentile Approach 
Many commenters were critical of the 

98th-percantile approach stating that the 
approach had scientific and technical 
deficiencies and either over or under 
regulated the use and disposal of sewage 
sludge, depending on the pollutants of 
concern and the practice. Further, the 
commenters maintained that the 
numerical limits derived from the 98th
percentile approach were not supported 
by adequate risk assessments and were 
not substantiated by field stuqies. These 
limits could not be considered a 
substitute for plant and animal exposure 
pathway analysis and subsequent 
calculation of.numerical limital,ions by 
consideration of the pathway analysis. 

·1n addition, may commenters felt that 
the 98th-percentile approach would 
reduce the desirabi}jty of beneficial use 
practices because of the increased 
public percaption of a human health or 
environmental risk. Some commenters 
suggested that all beneficial use 
practices should be consistent and use 
the same risk assessment me~hodology. 

ltesponse to Comments 

The Agency-agrees with many of the 
comments provided by the public and 
scientific peer rnview committees 
concemini tM risk assessment 
approach USt3d to develop numerical 
limitations for the part 503 proposal. 
The proposed approach {a combination 
of MEI and 98th-percentile approaches) 
was necessarily constrained by the 
adequacy of information and data on the 
fate, transport. and effects of sewage 
sludge pollutants. parameters and 

, assumptions used in the model 
pathways and exposure assessment 
analyses. and on the use and disposal 
practices. · 

Furthermorn, there is no clear 
guidonC1l in section 405, which provides 
only thnt standards must be adequate to 
protect public health end the · 
environment against reasonably 
anticipated adverse effects. There is 
only limited discussion of how to · 
establish pollutant limits under section · 
405(d) of the Clean Water Act in the 
legislative history· of the Act (U.S. 
Congress, Senate, Senator Stafford, 16 
October 1986, Congressional Record 
S16427). Senator Stafford in debate on 
the legislation stated: 

• • • EPA's rules must also establish . 
numorlcal limitations for each such 
pollutant. EPA's rules must protect public 
health and the environment with an ample 
margin of safoty, and must take care to 
protect the health of Individuals or 
populJ!tions whli;h are at higher risk than the 
population as a whole. 

EPA concluded thot its statutory duty 
to protect against reasonably anticipated
adverse effects required it to consider 
reasonable risks to exposed populations 
and not the risk associated with highly 
unlikely or unusual circumstances. 
Accordingly, the Agency decided to 
evaluate the risk to a highly exposed 
individual {HEI). instead of the most 
exposed individual (MEI). for the final 
part 503 regulation risk assessment. 
This more i,lalistically renects 
protection or-the health of individuals · 
or populations which ere at higher risk 
than the population as a whole. 

EPA also decided to retain a 70 year 
exposwe for tho HEI in the risk 
assessment for the final part 503 
regulation. The Agency recognizes that 
the exposure assessment assumptio·11 of 
70 yea.rs of continuous exposure is 
conservative in the context of. a highly 
mobile society. Further, EPA is aware 
that the assumption constitutes a 
simplification of actual conditions. The 
decision to assume 70-year ~xposurn for 
standards setting purposes represents, 
in part. a policy judgment by EPA. EPA 
believes this assumption is preferable to 

the less conservative alternatives 
suggested. Although releases of 
pollutants from sewage sludge·use and 
disposal practices would reasonably be 
expected to change over time, such 
changes cannot be predicted with any 
degree of certainty. In· lieu of 
discon_tinuing a practice, facilities may 
elect to replace or even expand their use 
or disposal practice and subsequently 
increase their relea&e of pollutants to the 
environmant. The 70-year exposure 
duratjon represents a steady-state 
exposure assessment assumption that is 
consistent with the way in which the 
measure of-carcinogenic risk is 
expressed (i.e.; as the probability of 
contracting cancer based upon a Hfetime 
[70 yearl exposure to a unit 
concentration}. Constraining the 
analysis to an "average" lifetime 
exposure carries the implication that no 
one coul~ be exposed (ore period 
longer than the average. Since, by 
defini\ion, approximately half the 
population would be expected to be 
exposed longer than the average. this 
assumption would tend to 
underestimate th11 possible rlslc \o 
·highly exposed individuals and 
. populations. 

The Agency agrees that the U.S. 
population, in general. is highly mobile. 
However, adjusting the exposure 
assumptions .to constrain the possibility 
of eKposuro to pollutant releases·from 
sewage sludge use and· disposal 
pracHces implies that everyone has the 
same degree of mobility {e.g .• children. 
the elderly an_d handicapped}and that 
exposure during the periods away from 
the residence are %ero. EPA knows this 
is not the case. In addition. a less-than
lifelime exposure assumption would 
also have a proportional impact on the 
estimated risk to highly exposed 
indiyiduals, suggesting that no 
individual could be exposed for 70 
years; On balance, EPA believes that the 
present exposure assessment 
assumption of continuous exposure is 
consistent with (1) the steady-stote 
nature o.f the analysis and with (2) the 
stated purpose of providing an adequate 
level of public health and 
environmtmtal protection from any 
reasonably an'ticipated adverse effects-of 
pollutants found in sewage sludge. In 
the ·Agency's opinion, this exposure 
assessment assumption, while 
representing in part a policy judgment 
by EPA. continues to be preferable to 
the less conservative elternatives 
sµggested and represents an appropriate 
one, given the Agency's obligation to 
protect public health. This is true both 
in view of the shortcomings of $Och 
alternatives and in the absence-of 
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compelling evidence to the contrary. 
Further, rataining 70-year assumption 
gives EPA confidence that the 
population of highly exposed 
individuals will ramain extremely 
small. 

To remedy information gaps in 
preparing the MEI risk assessment 
analyses for the part 503 proposal, the 
Agency used what it believed were 
"reasonable worst-case" assumptions. · 
Each parameter or assumption has a 
" margin of safety" associated with it, 
depending on the accuracy of the data 
and information supporting it. For 
example, if the Agency lacked 4ata from 
sludge/field studies on metals uptake iri 
crops grow~ for human consumption, 
data from sludge/pot studies or sal~/pot 
studies was used in the MEI risk 
assessment analysis. The margin of 
safety associated with the data from 
salt/pot studies is greater than the 
margin of safety associated with data 
from sludge/pot studies and far greater 
.than the margin of safety associated 
with data from sludge/field studies. 
However, given the availability of the 
data at the time of proposal. the Agency 
believed that the use of data from salt/ 
pot studies in the absence of data from 
sludge/pot or sludge/field studies was a 
reasonable worst-case assumption and 
provided an adequate level of public 

. health and environmental protection. 
The problem occurs when a series of · 
parameters and assumptions, each 
having a large margin of safety, are used 
in the same exposure pathway 
assessment. This results iri an extremely 
conservative analysis where the margin 
of safety for each parameter and 
assumption has a compounding effect 
resulting in numerical limitations that 
appear to be unrealistic and could 
conceivably over-regulate a use and 
disposal practice. 

A number of c~mmenters supported 
the Agency's policy decision on setting 
the acceptable risk level to the MEI at . 
1x10-• for all use and disposal 
practices except incineration, which 
was set at 1x10-5 , The Agency disagrees 
with commenters who proposed that the 
risk levels selected by the Agency may 
not be stringent enough, may be too 
conservative, or may lead to an 
inconsistent policy allowing different 
acceptable risk decisions for different 
use and disposal practices. For the final 
part 503 regulations, EPA established 
standards after an evaluation of risks at 
the same risk levels as those used for the 
proposed rule. Based on this evaluation, 
which included new information 
gathered during a~d after the public 
commt!nt period for the proposal, ,he 
Agency concluded that the risk levels 
selected for the proposal were protective 

of public health, and that different 
human health effects levels (i.e., the 
different human health effects for 
incineration vs. other use and disposal 
practices) could appropriately result in 
different acceptable risk decisions but 
that the proposed risk level for 
incineration was unnecessarily 
protective and burdensome.-

Information provided by the NSSS, 
the sludge incinerator study, the 
scientific peer review committees and 
the public was incorporated _into the 
aggregate risk assessment for the final 
rule and showed minimal risk from 
current sludge management methods 
(referred to as "pre-Part 503" or 
."baseline" risk). Sludge incineration, 
which EPA had believed based on Its 
earlier analysis posed the greatest risk to 
the widest population, exhibited low 
baseline risk. Consequently, the Agency 
decided to evaluate standards for the 
final part ~03 rule that would achieve 
an HEI risk level no higher than 1x10-4 

for all use and disposal practices. The 
Agency disagrees with commenters that 
argued that our assumptions in· 
describing and protecting the HEI_ are 
not conservative enough. For example, 
in the incineration pathway scenario the 
Agency assumed that the HEI was 
exposea to incinerator emissions 24 
hours a day for 70 years, and that the 
HEI was physically located where it 
would receive the highest annual 
ground level concentration of pollutant 
emissions for the entire exposure 
period. The aggregate risk assessment, 
which included the effects on highly 
exposed individuals and 
subpopulations (HEis) as well as the 
population as a whole, was based on 
many conservative exposure · 
assumptions such as these, and verified 
that the 1x10-4 risk level provided an 
adequate level ofpublic health 
protection across all use and disposal 
practices including incineration. In 

. addition to providing an adequate level 
of public health and environmental 
protection, the 1x10-• risk level 

· reduces the regulatory impact of the rule 
allowing the Agency to regulate the use 

.and disposal of sewage sludge without 
needlessly burdening the regulated 
community or negatively impacting 
beneficial reuse. 

In addition, the Agency disagrees that 
the risk levels for pollutants in sewage 
sludge that is incinerated should be 
additive to allow facilities the flexibility 
to trade-off emissions to meet a higher 
risk level (e.g .. adding a 1x10-4 risk 
level for each of four carcinogenic 
metals and total hydrocarbons to 
establish a higher risk level for 
compliance of Sx10- •). The Agency 
evaluated the potential for the summed 

risk of pollutants in sewage sludge to 
exceed the proposed risk level. Sewage 
sludge from 30 facilities was evaluated 
to determine if the total carcinogen risk 
of the pollutant mixture exceeded the 
carcinogen risk from the single highest 
risk pollutant found In the mixtUl'8. In 
all but three cases, ·a single pollutant 
dominated the risk. Therefore, the 
Agency believes that summing the risk 
would not make a significant difference 
in complying with the final Part 503 
rule regardless of the risk level chosen. 
Neither does the Agency believe that it 
would justify the increased 
administrative burden it would impose 

· on regulatory authorities and permit 
writers who would need to constantly 
readjust permits to account for varying 

. mixtures of pollutant concentrations 
· and for new pollutants.regulated under 
future rulemalcings. . 

The Agency agrees with the public 
and the scientific peer review 
committees that the 98th-percentile 
approach is inconsistent with the MEI 
approach and that numerical limitations 
derived from the 98th-percentile 
approach do not ensure protection of 
public health and the environment 
because they lack a formal pathway risk 
assessment. 

In preparing the part 503 proposal, 
the Agency relied on the 98th-percentile 
approach because it did not have 
reliable exposure assessment models 
nor the input data a_nd information 
needed to conduct a formal pathway 
risk assessment for certain practices. 
The Agency believed at the time of the 
proposal that the 98th-percentile 
approach would adequately protect 
public health and the environment 
because the 98th-percentile pollutant 
limitations would apply to: (1) The 
application of sewage sludge to land 
used for non-agricultural purposes (i.~ .• 
forests, reclaimed lands, and others), a 
practice on which human dietary · 
impacts are negligible and other forms 
of human and environmental exposure 
appeared to be low; and (2) the disposal 
of sewage sludge on surface dispos3,I 
sites, which are generally small, located 
away from populated centers and 
µsually located on property owned by . 
the traatment works, and therefore 
should present little, if any, likelihood 
of exposure. In addition, the 98th
percentile approach was.supported by 
the _Agency's aggregate risk assessment 
which showed low exposure and 
minimal human health impacts on the 
population as a whole from these use 
and disposal practices. This lnforif!ation 
further ~upported the Agency's belief 
that the 98th-pen;:entile approach was 
protective of public health and the 
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environment end acceptable for 
purposes of proposal. 

Since the proposal, the Agency has 
worked with experts from inside and 
outside EPA to develop, then refine, the 
modeling techniques and supporting 
date to conduct a fonnal pathway risk 
assessment for these practices. In 
addition, the public comments and 
scientific peer review reports have 
provided EPA with better data and 
information that improved the precision 
and accuracy of certain modeling 
parameters and.assumptions used in the 
risk assessment to derive numerical 
limitations for all sewage sludge use and 
disposal practices. This allowed EPA to 
establish more realistic numerical 
limitations without compromising the 
level of protection of public health end 
the environment. 

Final Action-Risk Assessment 
Methodology for the Part 503 R.ule 

Based on public comments, scientific 
peer review and the record developed in 
the rulemaking. EPA has selected an 
approach based on risk to highly 
exposed individuals (HEis) and 
consideration of health protection for 
higher risk populations (aggregate risk 
assessment), not an unrealistic worst
case MEI approach. The Agency hes 
decided to use a risk assessment 
methodology consistent with EPA 
guidelines and based on (or supported 
by-in the case of th~ operational 
standard for sludge incineration) an 
exposure pathway assessment using an 
array of assumptions and modeling 
parameters some of which are worst
case and others that are more reasonably 
based. EPA believes that this approach 
is consist~nt with the Congressional 
intent to establish standards "adequate 
to protect public health and the 
environment from -reasonably 
anticipated adverse effects of each 
pollutant." · 

Thus, EPA evaluated the risk to 
highly exposed individuals and 
populations from pollutants found in 
sewage sludge using different exposure 
assessment pathways The aggregate risk 
assessment (which assessed risk to the 
HEI 8S well as the population as a 
whole} showed minimal risk from the 
use and disposal of sewage sludge under 
cu~nt {pre-part 503) sludge . 
management methods. Therefore, the 
Agency-concluded that if the standards 
developed under the final part 503 · 
regulations ptoted the HEJ to a cancer 
risk level oo higher than 1x10-4 for all 
sewage sludge use and disposal 
practices, that risk level is considered 

· an adequate level of public health 
protection. 

Further, EPA also evaluated as part of anticipated adverse effects of the 
its risk assessment (also using exposure pollutants found in sewage sludge. 
assessment pathways} other non- As noted above, EPA employed 
carcinogenic health risks and exposure assessment models to develop 
environment.al effects from pollutants risk-based numerical pollutant limits for 
found in sewage sludge. The risk level sewage sludge when it is applied to the 

· of 1)(10-4 established by the Agency for land or placed on a surfuce disposal site. 
this rule provided a benchmark for EPA has determined that its statutory . 
judging the level of protection to the duty to e~ure adequate protection of 
HEI and populations at g1'88ter risk from . public health and the environment 
carcinogenic pollutants, but did not requires the Agency to add safety factors 
constitute a rigid line for making the to the numerical criteria derived from 
determination that such risk is adequate the exposure assessments. 
to protect public health and the The decision to include additional 
environment from "all reasonably safely factors in its protective numerical 
anticipated adverse effects." The pollutant limitations serves a second 
Agency recognized early on thar critical objective in this rulema.king. 
consideration of non-cancer risk to That objective is to promote the use of 
individuals and other environmental sewage sludge for its beneficial 
effects were critical in evaluating the properties. An important component in 
protectiveness of standards promulgated promoting the beneficial use of sludge is 
in today's rule. building public confidence that sewage 

As a result, in evaluating standards sludge used to grow the food the public 
for today's final rule that provide an . eats is safe. Adding a margin of safety 
adequate level of protection of public . to the model-derived criteria should 
health and the environment, the Agency help courage this. · 
set standards not onJy based on cancer There are two reasons for ad~ing 
risk but on a series of other health and safety factors to the model-derived 
environmental effects. These include numerical criteria. 
the overall incidence of other serious First, designing these models has 
health effects es :well as cancer within required EPA to make a number of 
the exposed population as a whole assumptions to chara~terize the 
(including average exposed and highly expos~re to an f!EL Given ~urrent 
exposed individuals) ar:id within special modeh~ tools, m developing th! 
subpopulations. such as children. The Agency s.expos~ asses~ments, it 
Agency also considered effects on plants would have bee~ 1mp<!ss1ble to account 
·and animals from exposure to pollutants for all of the vanebles in the real-world 
found in sewage sludge, science policy movement of .pollutants from se~age 
assumptions, estimation of uncertainties sludge to environmental end points. 
and margin of safety associated with the EPA, as a C?nsequence, made a numb~r 
risk assessment parameters and · of assumptions. to reduce the complexity 
asstJmptions, weight of the scientific of a~ual expenence. EPA is confident 
evidence for human health and that its exposure assessments (end the 
environmental effects. other quantified resulting risk-derived numerical 
or unquantified health and limit.ations) ~enerate n~merical ~teria 
environmental effects, and other consistent with prolechon of public 
impacts associated with the use and health .and the environment. At the 
disposal of sewage sludge befote same tt~e •. EPA recognizes t_hat 
selecting the final standards. modelling 1s·not an exact SCJen.ce. Of 

Section 405 of the CWA requires EPA necessity, there are aspects of its 
to develop regulations for sewage exposure assessment about which the 
sludge, when used or disposed of, that Agency has greater confidence and areas 
are protectiw of public health end the in·which, because of data limitations or 
environment. In today's action, the because the analytical tools are not 
Agency hes selected an HEI approach highly developad, less certainty. 
with consideration of the health effects Second, through its exposure 
on higher risk individuals and assessments, EPA derived numerical 
subpopulations and the population as a limitations foe metals that represented 
whole (aggregate risk assessment) to the total quantity of meta1s that could be 
establish numerical pollutant added to the soil. So long llS the total 
limitations, operational standards and quantity (loading) for the metal is not 
management practices for the use and exceeded, the exposure assessment 
disposal of sewage sludge. The Agency . models predict that there will be no 
has concluded that the numerical injury to the HEI. The model is 
pollutant limitations, operational ' unconcerned whether the total qu~ntity 
standards and management practices of the pollutant is received In a •ingl~ 
will provide an adequate level of load or over time. _Thus, adopting purely 
protection of public health and the a cumulative loading approach could 
environment from any reasonably mean that sewage dudge with extremely 
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high metals concentrations could be 
applied to the land so long as the 
cumulative load is not exceeded. 

In developing the final numerical 
pollutant limitations, the Agency 
concluded that adoption of a strictly 
risk-based numerical pollutant 
limitation may allow degradation of 
current sewage sludg~ quality. EPA's 
aggregate risk assessment shows only 
small public health effects associated 
with current use and disposal practices. 
This confirms what EPA's exhaustive 
review C>f data on sludge usage revealed, 
that is, sludge used at current pollutant 
concentration levels presents a low risk 
to public health and that such pollutant 
levels already have an inherent level of 
protection. However, its exposure 
assessment models relied, in part, on 
~ata from field studies on sewage sludge 

· applied to agricultural land \hat 
represented a range of sewage sludge of 
different concentrations. The models do 
not look exclusively at data from the 
most heavily contaminated sludges or 
consider ecological systems impacts 
from sludges applied to non-agricultural 
lands. · 

In order to ensure continued 
protection of public health and the 
environment, EPA concluded that 
existing quality of sewage sludge that is 
applied to land should be "protected" 
and not allowed to deteriorate above · 
current concentration levels. Implicit in 
EPA's numerical pollutant limits for · 
land application (and its conclusion that 
such limits 81'8 safe) is the assumption 
that sludge with low concentrations of 
pollutants is safe and to downgrade the 
quality of sludge reduces the protective 
levels inherent in such limits. In these 
circumstances, EPA has concluded that 
its certainty about the protectiveness of 
the numerical criteria derived from its 
exposur& assessment models for land 
application is increased. by adding 
margins of safety to the numerical 
criteria. 

~ccordingly, the Agency has placed a 
"ceiling" on the concentration of 
pollutants in sewage sludge that may be 
applied to land at the 99th-percentile 
pollutant concentration from the NSSS 
survey. The ceiling concentration is the 
higher of the 99th-percentile pollutant 
concentration or risk-based pollutant. 
l imitation and acts as a trigger, dictating 
.when sludge quality is no longer 
suitable for beneficial use {regardless 
how it is applied to the land) and must 
be disposed of. An important purpose of 
the "ceiling" is to direct the "cleanest" 
sludges into beneficial use practices, 
thereby preventing the "dirtiest'' 
sludges from being applied to 
agricultural land under the vejl of 
beneficial use.,ln ad4ition, the Agency 

has "capped" the numerical pollutant 
limits for land application at.the 99th
percentile pollutant concentration 

the basis of other technical end non
technical assumptions u~ in the 
regulations. 

Exposure Assessment Methodology and . 
Risk Management Issues for the 
·Proposed Rule 

For the proposed rule, EPA adapted 

found in the NSSS if that concentration 
is lower·than the risk-based numerical 
pollutant limit. The "cap" determines 
when sludge quality is suitable for 
beneficial use under the alternative 
pollutant limit concept or must be 
applied using cumulative pollutant 
loading rates (alt!3mative pollutant 
limits and cumulative pollutant loading 
rates are discussed below in parts VIII 
and XI). · 

existing models and developed new 
~ . models to determine the concentration 

of ~wage sludge-borne pollutants that 
may be applied to the land, placed in. 
sewage sludge-only landfills (monofills}, 

The Agency has made these risk 
policy decisions (i.e., the "capping and 
ceiling" policies) to provide an 
additional margin of safety to protect 
public health and tho environment 
beyond the risk-based standards 
developed for today's rule, while 
maintaining sewage sludge quality ~o 
encourage sludge utilization consistent 
with the Agency's beneficial use policy. 

In today's action, the Agency has · · 
solectod an HEl approach with 
consideration of the health effects on 
higher risk individuals and 
subpopulations and the population as a 
whole {aggregat!) risk assessment} to 
establish numerical pollutant 
limitations, operational standards and 
management practices for the use·nnd 
disposal of sewage sludge. It is _the 
Agency's belief that the numerical 
pollutant limitations, operational 
standards and management practices 
will provide an adequate level o{ 
protection of public health and the 
environm·ent from.any reasonably 
anticipated adverse effects of the 
pollutants found in sewage sludge. The 
following part, part vm. describes the 
exposure assessment methodology for 
each sewage sludge use and disposal 
practice that was an outgrowth of the 
public comments and scientific peer 
review on the proposed regulato,y 
approach. 

~ . 

Part Vlll: Exposure Assessment 
Methodology end Other Risk . 
Management Issues for Sewag~ Sludge 
Use and Disposal Practices for the Final 
Rule 

This part of today's preamble 
· discusses how EPA evaluated exposure 
.and assessed the risk in detennining 
what pollutant limits in 'the final part 
503 rule were needed to protect public 
health and the environment from 
pollutants in S;ewage sludge that is 
applied to the land, placed on a surface 
disposal site, or fired in a 'sawage sludge 
incinerator. Included in this part is a 
discussion of the exposure assessment 
approach used to develop pollutant 
limits in both the proeosed and final 
part 503 rule, ~s wel_l as a discussion of 

or incinerated withqut exceeding 
human health or environmental criteria 
(Reference Nos. 71, 72, and 79}. The 
models simulate the movement of 
pollutants into and through the 
environment with a series of 
mathematical equations or algorithms. 
These equations or algorithms link the 

· pollutant disposal or release.rates to the 
concentration of the pollutant that 
moves into the air, water, or-land and, 
subsequently, reaches a target or.ganism 
(i.e., plants, animals, and humans}. Each 
algorithm in.a model represents one 
exposure pathway through which 
sewage sludge-home pollutants enter 
and pass through or effect· an 
environmental medium. 

The exposure pathways modeled for 
. each use and disposal practice in the 

part 503 proposal wer.e as follows; 

1. Land Application to Agricultural Land 
Sludge-soil-plant-human (Pathway 1) 
Sludge-soil-plant-human-future .use change 

(Pathway IF) 
Sludge-soil-human-future use change 

(Pathway 2F) 
Sludge-soil-plant-animal-humaD (Pathway 

3} 
Sludge-soil-animal-human (Pathway 4) 
Sludge-soil-plant-animal toxicity (Pathway 

5} 
Sludge-soil-animal toxicity (Pathway 6) 

· Sludge-soil-plant toxicity {Pathway 7) 
Sludge-soil-soil biota tox.iclty (Pathway 8) . 
Sludge-soil-soil biota-predator of ~il biota 

toxicity (Pathway 9) 
Shtdge-soll-airbome dust-human {Pathway 

10) . 
-.Sludge-soil-surface water-contaminated 

water-.toxicity to fish-toxicity to humans 
{Pathway 11) 

Sludge-soil-air-human (Pathway 12A) 
Sludge-soil-ground water-human (Pathway 

12W) . 
2. Distribution and Marketing 

Pathway tF, 2F, 1, 8, 9, and 11 
3. Land Application to Non-Agricultural 

Land 
Pathway 11 and 12W 

4. Monofilling 
Pathway 12A end 12W 

5. Surface Disposal 
Pathway 12A and 12W 

6. Incineration 
lnhalotion of incineration particulates by 

humans (Pathway 12A) 

Both current and future exposures 
were considered with respect to 
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conversion of agricultural lands to home 
gardens (Pathways IF and 2F). Future 
conversions of non-agricultural lands to 
either agricultural lands or home . 
gardens were considered by imposing a 
5-year waiting period. However, growth 
of practices to accommodate future 
increases in sludge volume or shifting 
between practices were not considered 

· in establishing the numerical limits. 
For all these pathways, the target 

organism was the most exposed 
individual, plant, or animal that 
remained for an extended period of time 
at or adjacent to the site where the 
maximum exposure occurred. The 
models calculate individual pollutant 
exposure, relying on certain fixed 
assumptions about the exposure route. 
For example, the models assumed 
inhalation of 20 cubic meters of air per 
day-an individual diet representative 
of extreme upper-en.d food ' 
consumption-and consumption of two 
liters of drinking water per_day. Qther 
assumptions included in the models 
were the location of the MEI relative to· 
the site where the sewage sludge is 
placed and the source of food in the diet 
of the MEI. The same duration of 
exposure was used as that assume_d in 
developing the applicable human health 
or environmental toxicological criteria 
(allowable doses). For example, where 
cancer risks were evaluated, the MEI 
was assumed to he continuously 
exposed for 70 years. Ecological MEis 
were also conservatively constructed, 
using the most sensitive species with 
steady-state duration and concentration 
of exposure. 

The Agency selected numerical values 
for the parameters in the algorithms of 
each model, translated the models into . 
computer programs, and where 
appropriate, used the models to 
r.alculate the numerical limits in the 
proposal. The numerical limits derived 
from the exposure assessment modoJs: 
and pathways were based on human 
h~altl} or environmental critl:lria already 
published or promulgated by the 
Agency. on human health criteria 
dt!veloped by the Agency, or on plant 
and animal toxicity values published in 
the scil:lntific literature. The numerical 
pollutant limits were designed to 
protect a most exposed individual (MEI) 
for a lifetime of exposure (except the 
pathway that addresses exposure of a 
child) to a pollutant in sewage sludge 
that is used or disposed. The dose that 
the MEI coul<,i receive for the exposure 
.was the dose allowed by established 
Agency health criteria (e.g., an RID for 
inorganic pollutants for a person who 
consumes plants grown on sewage 
sludge-amended soils or a threshold 
toxic soil concentration for an animal 

that grazes on sewage sludge-amended 
soils). Use of these values protects the 
MEI against the reasonably anticip_ated 
effect of a pollutant (e.g., in the case of 
the cadmium RID, this represents a level 
in the human renal cortex not associated 
with significant proteinuria). 

The risk level for the carcinogenic 
pollutants.controlled in the proposed 
part 503 regulation varied by use or 
disposal practice. When sewage sludge 
is incinerated, the numerical limits for 
beryllium and mercury were based on 
the NESHAPs for these pollutants, and 

. the numerical limit for lead was based 
on the NAAQS for lead. Whan the 
objective was to protect sources of 
drinking water, pollutant limits were 
developed which would ensure the 
MCLs were not violated. When the 
objective was to protect surface water, 
EPA Water Quality Criteria were used. 

If the Agency had not published or 
promulgated criteria for specific 
pollutants in the proposal, EPA used 
reference doses listed in IRIS and risk
specific doses corresponding to an 
incremental carcinogenic risk level of . 
rx10-•. except when sewage sludge was 
incinerated. For the incineration of 
sewage sludge, numerical limits were 
established to ensure pollutant levels 
did not exceed a risk-specific 
concentration corresponding to an 
incremental carcinogenic risk level of 
1x10-$. Terrestrial criteria designed to ' 
protect plants or animals were based on 
toxicity values determined from the 
appropriate scientific literature. 

· A complete descriptfon of the 
exposure assessment methodology and 
risk management issues for. the proposal 
is found at 54 FR 5764-5791. The 
following sections discuss the exposure 
assessment pathways modeled in the 
final pert 503 rule, the major comments 
received on the proposed exposure 
assessment approach and risk 
management issues, the critical 
modifications and risk management 
decisions made in developing the final 
exposure assessment approach for each 
se~age sludge use and disposal 
practice. A detailed discussion of the 
exposure assessment methodology (i.e .• 
models, pathways, parameter values, 
assumptions. and others) and the risk 
management decisions used to develop 
numerical limitations for the final part 
503 rule can be found in the technical 
support documents for each sewage 
sludge use and disposal practice. 
Information on obtaining these · 
·documents is provided in Part XIV
Availability of Technical Information.al 
on the Final Rule. 

Exposure A88e88ment Pathways and 
Risk Management luues Evaluated for 
the Final Part 503 Rule 

EPA evaluated 14 pathways of 
potential exposure to pollutants in 
sewage sludge for the final part 503 rule. 

. The rule distinguishes betwee_n sewage 
sludge that is applied to the land for a 
beneficial purpose and sludge disposed 
of on the land. For the final regulation, 
EPA looked at potential exposure when 
sludge is used as a fertilizer or soil 
conditioner under two generic 
categories: agricultural land and non· 
agricultural land. Agricultural land 
application would include use by a 
farmer to grow food or feed crops, on 
pasture and rangeland, use by large agri· 
business enterprises as well as use by 
the home gardener. Home garden use 
was formerly described as "distribution 
and marketing" but for the final rule is 
"sewage sludge sold or given away in a 
beg or container." Non-agricultural uses 
include use on forest land, reclamation 
sites and public contact sites. In the case 
of agricultural land, EPA evaluated 14 
path~ays of exposure, for non· 
agricultural land, 12 of the applicable 
1.4. EPA evaluated 2 pathways of 
exposure for surface disposal sites. This 
is the descriptive term the rule uses for 
sludge that is merely disposed on land · 
either in piles or in sludge-only landfills 
(also referred to as monofills). For 
sewage sludge that is incinerated, EPA 
evaluated a single pathway of 
exposure-inhalation. Below are the 14 . 
exposure assessment pathways 
evaluated in the final part 503 rule, 
followed by a briof description of each 
pathway: 
1. Land Application (Beneficial Use) 

Sludge-soil-plant-human (Pathway 1) 
Sludge-soil-plant-homa gardener (Pathway 

2) . 
Sludge-soil-<:hild (Pathway 3) 
Sludge-soil-plant-animal-human (Pathway 

4) 
Sludge-soil-animal-human (Pathway 5) 
Sludge-soil-plant-animal toxicity (Pathway 

6) 
Sludge-soil-animal toxicity (Pathway 7) 
Sludge-soil-plant toxicity (Pathway 8) 
Sludge-soil-soil biota toxicity (Pathway 9) 
Sludge-soil-soil biota-predator of soil biota 

toxicity {Pathway 10) · 
Sludge-soil-airbonie dust-human (Pathwa}' 

11) 
Sludge-soil-surface water-contaminated 
· water-fish toxicity- human toxicity 
(Pathway 12) 

Sludge-soil-air-human (Pathway 13) 
Sludge-soil-ground water-human (Pathway 

14) ' 
2. Surface Disposal 

Sludge-soil-air-human (Pathway 13J 
Sludge-soil-ground waler-human (Pathway 

14), 
3. ·incineration . 
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Sludge•inclnemtJon partlculate-alr-buman 
(Pathway 13) 

In situations where the Agency 
determined that the exposure· 
assessment pathways analyzed for a 
particular use or disposal practice did 
not yield adequately protective results, , 
additional management practices were 
imposed to prevent environmental 
abusas and to protect public health. 

For the assessment, all pathways, 
except Pathways 3. 5, and 7), assumed 
the mixing of sewage sludge with 15 
centimeters (i.e;, 6-inch. plow depth)-of 
the surface soil layer'(baving a mass of 
2 million kilograms per hectare) either 
oy-mechanlcal incorporation or by 
weathedng processes. This allowed 
conversions between pollutant 
conoent?ations in soil {in mass of · 
_pollutant per unit mess of soil), and 
cumulative pollutant loading rotes for 
metals (in mass of pollutant per hectare 
of land) and annual pollutant loading 
rates for 0_1-ganics (in mass of.pollutant 
per hectare of land per 365-day period). 

After first determining the pollutant 
concentration in the soil that would be 
allowed (i.e., the maximum pollutant 
concentration in the soil that, when 
taken up by a plant and consumed by 
a target organism, d~ not produce 
undue risk) for ll partjcular pathway, tho 
model determines the allowable 
pollutant loading rate in one of two 
ways. For metals, the model determines 
the cumulative pollutant loading rate, 
the total quantity of metal consistent 
with no undue ris.k. This equals the · 
allowable pollutant concentration 1n the 
soil multiplied by the mass of the soil 
In the top 15 centimeters of a hectare of 
land. The Agency assumed that metals 
remain in the sludge-soil !'Mh:ix and 
that, over time, they become less , 
biologically available to plants. 

For organic pollutants, the model . 
.detennines an annual pollutant loading 
rate (in kilograms per hectare per 365· 
day period) by considering the rate of 
-pollutant loss or decay. The model 
assum·es first order decay of organic · 
pollutants; that is, the quantity of an 
organic pollutant lost per year is 
directly proportional to the quantity 

· present. With continual annual 
applications, the concentration of a 
pollutant gradually approaches a 
plateau at which the quantity lost each 
year equals the quantity applied: The 
annual pollutant loading rate is 
determined such that the concentration 

• levels off at the allowable soil · 
conceritration when sewage sludge is · 
applied over a long period of time. . 

For oil }luman exposure pathways.in 
. the final rule, the maximum allowable · 
intake of pollutants was based. on the · 

following EPA health effects criteria: A 
reference dose {RID). recommended 
daily allowance (RD.A) or concentration · 
(RfC) for non-carcinogens; a risk-specific 
dose for cazcinogens based on a risk 
level of 1x10-4 for all use and disposal 
practices; a daily dietary intake derived 
from a drinking water standw:d; or a 
drinking water standard (MCL). The 
only exception to this is the dust 
inhalation pathway (Pathway 11). 

In Pathway 11, the pollutant 
concentration In the soil is not 
ponnitted to exceod the National 
Institute of Occupational Safety and 
Health (NIOSH) workplace air quality 
criteria if significant quantities of soil 
become airborne. Assuming that the 
total airborne dust does not exceed the 
NIOSH criterion, this pathway was not 
a limiting pathway for any pollutant lo 
the final rule. 

Currently, 100 percent of a Maximum 
Contaminate Level (MCL) or other 
health-based standard is used as the 
reference point iii developing numerical 
pollutant limits in the final part 503 
rule. Because the numerical pollutant 
limits are based on assumptions 
designed to be protective of highly 
exposed Individuals and the final part 
503 regulations control sludge quality 
before it is_ used or disposed of, the 
Agency did not believe that MCLs or 
other health-based standards used ·in the 
exposure pathway assessment required 
any additional margin of safety beyond 
the margin of safety provided by 
parameters·used in the pathway to 
protect against reasonably anticipated 
worst-case conditions. However, EPA's . 
1991 Growid Weter Protection Strategy · 
emphasizes prevention and recognizes 

· that reaching an MCL oi other health
based standard in ground water that i8 
currently or reasonably expected to be 
used as a drinking water source is a 
failure of policy. Using a percentage of 
the .MCL or hf!alth-based standard (e,g., 
50 percent) as the reference point 
provides a margin of safety that makes 
the reference point consistent with the 
prevention policy in the 1991 Ground · 
Water Protection Strategy (i.e., M~ is 
not reached). , 

With the publication of the final part 
503 regulation, the Agency is soliciting 
public commeni on the use of a 
percentage of the reference point (i.e., 
an MCL or other health-based standard) 
to develop the allowable concentration 
of pollutants in sewage sludge for the 
ground water pathway in both the land 
application and surface disposal risk 
assessments. EPA is requesting public 
comments within 90 days of the date of. 
publication of the final part 503 · 
regulation on the use of a percentage of 

· the MCL· or other health-based standar,d 

as the refere_nce point for tho gro.wid 
water pathway in the land application · 
risk assessment. The Agency will · 
consider the public comments in future 
amendments to p~ 503 for the ground 
water pathway. 

The following' ls !! brief summary of 
each of the pathways analyzed for the 

. final part 503 rule. As discussed 
previously. a more detailed description 
of the pathways and the entJre risk/ 

· exposure assessment methodology can 
be found in the technical support 
documents fot the rule. 

Pathway 1 

This path:way evaluates human 
exposure to Cl'Qps grown with sludge 
fertilizer. It is designed to protect
consumers who eat produce grown in 
soH using sewage sludge. The 
environmental endpoint is an HEI 
assum!=)dto live in a region where a 
relatively high percentage of the 
available cropland receives sewage 
sludge applications. All crops in the 
diet could be presumed to be affected. 
However, it is assumed that the HEI 
ingests a mix of crops from land ori 
w:hich sewage sludge was applied and 
from land on whJch sewage sludge was 
not applied. For this pathway, 2.5 
percent -of a consumer's intake of grains, 
vegetables, potatoes, legumes, and · 
garden fruits is assumed to be grown on 
sJudge-enriched soil. 

· Pathway 1 evaluates crops grown for 
human consumption_ when sewage 
sludge is applied: Uptake of sewage 
sludge pollutants is assumed to OCC\lT 
through the f lant roots. Direct · 

· adhe!9nce o ·sewage sludge or soil to 
crop surfaces is assumed to be minitnal, 
and crops are assumed to be washed 
befoze consumption. The relevant 
practices for this pa~wayfoclude 
agricult.ural use jn commercial 
enterprises where crops for human 
consumption are raised, whether in pots 
(e.g., hothouse production) or in the 
field (e.g., truck fanning) . 

The exposure evaluated_ for Pathway 1 
in a non-agricultural setting is the 

· exposure oh person who ingests wild 
berries and mushrooms grown in 
sludge-amended soils. The exposU?9 to 
a pollutant in sewage sludge in Pathway 
l is based on {1) the uptake of a 
pollutant by each tzy,e of wild berry and 
mushroom; {2) a daaly consumption of 

· wild berries·and mushrooms; end (3) the 
fraction of different wild berries and 
mushrooms grown in oowage sludge
amended soH. The HEI for Pathway l is 
a p , rson who lives in a region where 
sewage sludge·ia applied to forest, a 

· public contact site, or a reclamation site. 
The dose forthui pathway is the run for · 
an inorganic pollutanL Orga~ic · · 
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pollutants were not evaluated for this 
pathway because they do not 
concentrate in wild berries and 
mushrooms. · 

Pathway2 

(absorption) of animals fed up to 10 each class of animal product assumed to 
P?rcent 'of their die~ as sewage sludge be raised on sludge-amended soil, and 
did not change until" the lead (4) a set of uptake factors relating the 
concentration in the sewage sludge pollutant concentration in each animal 
exceeded 300 ppm. The Agency, product to the pollutant concentration 
therefore, decided to select the more in the feed consumed by the animal. 

This pathway evaluates the case in conservative numerical limit for the Forty percent of the HEI's diet of meat, 
which sludge is added to the soil in a fin.al part 503 rule to minimize lead dairy products and eggs is assumed to 
home garden. The major difference exposure to children and set the come from animals consuming feed 
between Pathways 1 and 2 is the allowable lead concentration in sewage from soil to which sludge was applied. 
fraction of foQd grou·ps produced on sludge at 300 ppm for this pathway. This is especially warranted in the 
sewage sludge-amended soil. For this · Several roasons support this context of regulatory decisions 
pathway, as much as 60 percent of the determination. First, setting the involving the addition of threshold 
HEI's diet of certain food groups is allowable lead concentration at 300 pollutants to the environment. · 
assumed to be grown in the home ppm provides an additional margin of Fm: Pathway 4 in a non-agricultural 
garden in which sludge is used as safety with respect to lead.soil setting, a human consumes meat or 
fertilizer. contamination and any threat to the products from wild animals that 

The HEI for Pathway 2 is the home systems of developing children. Because consume plants grown in sewage 
gardener who produces and consumes childhood ingestion of dirt is so sludge-amended soil. The meal is 
potatoes,.leafy vegetables, legume widespread a phenomenon and the . assumed to be obtained from hunting 
v_egetables; root vegetables, .and garden potential consequence so severe, a high wild animals (herbivores) that forage 
fruits. These are also consumed, but not order of conservatism is warranted on vegetation grown in sewage sludge-
produced, by the HEI in Pathway 1. this point, especially in the context-of amended soil on forest and reclamation 
Unlike the·HEI in Pathway 1, grains and regulatory decisions authorizing the sites. The allowable dose for this 

· cereals and peanuts are not included in addition of a threshold pollutant like pathway-is the RID for an inorganic 
the crops grown and consumed by the lead to the environment. In addition, a pollutant adjusted for a 70 kHogram 
HEI in Pathway 2 because home 300 ppm lead concentration in sludge is person minus the background 
gardeners do not usually consume consistent with current sewage sludge contribution of the pollutant from air, 
grains and cereals and peanuts they quality at all but a small number of water, and food. The exposure for this 
grow themselves on sewage sludge- POTWs. As a result, the societal cost of pathway is based on (1) uptake factors 
amended soils. For these individuals, an additional safety factor is small in · relating the pollutant concentration in 
the percentage of their diet grown on comparison to the potential benefits. . each animal product to the pollutant 
sewage ·sludge-amended soil is the concentration in the plant consumed by 
percentage of their diet that is Pathway 4 the wild animal, (2) typical 
homegrown. The analysis developed for this . consumption rates of various classes of 

pathway is designed to evaluate human animal products, and (3) the percentage 
Pa

th
way 3 · exposure from the consumption of of each class of animal product assumed 

This pathway assesses the hazard to a animal products. Pollutant limits to forage on sludge-amended soil. 
child ingesting undiluted sewage calculated for this pathway protect a 
sludge. The HEI is the child who ingests highly exposed human being consuming Pathway 5 . 
sewage sludge from storage piles or from the tissue of foraging animals that have This pathway involves the application 
the soil surface. It is assumed that the consumed feed crops or vegetation of sewage sludge to the land, the direct 
sewage sludge is not diluted wi~ soil grown on sewage sludge-amended soils. ingestion of this sewage sludge by 
when exposµre occu"rs. The sewage The HEI is assumed to consume daily animals, and finally, the consumption of 
sludge ingestion rate used was 0.2 grams quantities of the various animal tissue contaminated animal tissue by humans. 
(dry weight) per day for 5 years based food groups. The HEI is also assumed to The analysis developed for this pathway 
on the 1989 Agency soil ingestion be exposed to a baclcgroundintake of a. evaluated pollutant loading limits to 
directive suggesting this value for pollutant. , protect a highly exposed human . 
children at higher risk (U.S. EPA, 1989). Animals may consume forage and consuming the tissue of foraging 
}:or this rule, EPA assumed ingestion al grain produced on sewage sludge- animals that have incidentally ingested 
this level would be limited.to 5 years. . amended soil. This pathway depends on sewage sludge. The HEI is assumed to 

In Pathway 3, EPA used the integrated plant uptake of a contaminant being consume. daily quantities of the various 
uptake biokinetic model (IUBK) instead proportional to soil concentration of the animal-~issue food groups as determined 
of extrapolating from cattle data, as had contaminant. Uptake can occur through by an EPA analysis of the diet. The HEI 
been done earlier for the proposal, to the roots with transport to shoots or is also assumed to be exposed to a 
evaluate the effects from lead on other.edible feedstuffs, or by background intake of pollutant. 
children ingesting sewage sludge. The volatilization from soil to above ground A grazing animal can be exposed to 
IUBK model used a lead blood level not parts of plants. · direct ingestion of sewage sludge by two 
to exceed 10 micrograms per deciliter, a The allowable pollutant concentration quite different methods. The first 
30 percent abso~ption value and a 95th- in the soil is the quotient of the involves direct ingestion of sewage 
percentile population distribution to allowable pollutant concentration in the- 'sludge by livestock, where sewage 
protect the HEI. Using these values in feed crop and a crop uptake factor sludge has been surface-applied to 
the model results in an allowable (partition coefficient). The allowable pasture crops. Livestock can ingest 
sewage sludge lead concentration of 500 pollutant concentration in the feed crop sewage sludge adhering to the crops or 
parts per million (ppm) generated by the . is determined from: (1) the human lying on the soil surface. Each year the 
IUBK model. The lead pollutant limit intake of pollutant that can be allowed. grazing livestock are presumed to be 
calculated by the Peer Review . _without causing undue risk, (2) typical exposed to freshly applied sewage 
Committee was based on the . consumption rates of various classes of sludge with no_ time for dissipation of 
observation that body burdens anima_l products, (3) the percentage of the organic pollutants. Alternatively, 
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sewage sludge can be injected Into the 
soil or mixed with the plow-layer soil, 
and the grazing livestock ingest the soil 
sewage sludge mixture. Livest~ . 
exposure will obviously be maximized 
when sewage sludge Is directly ingested, 
and hence this ingestion route.is 
considered in this analysis. · 

· It ls assumed that only a small 
percentage of the grazing livestock's diet 
is sewage sludge, and that not all of the 
animal tissue consumed by the HEI is 
derived from livestock that have been 
feeding on sewage sludge-amended· 
land. Background pollutant intake by 
the HEI (i.e., the Ingestion of pollutants 
from all sources other than that 
associated with the application of 
sewage sludge to the land) is taken into 
consideration through data derived by 
EPA for total background intake. 

Pathway6 

This pathway evaluates what level of 
pollutants in sludge Is protective of 
animals that ingest plants grown on 
sewage sludge-amended soil. Pathway 6 
is designed to assist in setting pollutant 
loading limits that protect the highly 
sensitive/highly exposed herbivorous 
livestock that consumes plants grown 
on sewage sludge-amended soil. It is 
assumed that~he livestock diet consists 
of 100 percent forage grown on sewage 
sludge-amended land and that the 
animal is exposed to a background 
pollutant intake.In this pathway, 
different animals are· affected by 
different pollutants; thus, when a 
sensitive species has been identified for 
a pollutant, that species is used in the 
exposure assessment. Among the 
species looked at for this pathway were 
livestock, domestic grazing animals, 
birds and rodents although not all were 
reviewed for each pollutant. · 

Pathway 7 

This pathway is .designed to evaluate 
pollutant loading limits that are 
associated with protection of the highly 
sensitive/highly exposed herbivorous 
livestock, which incidentally consumes 
sewage sludge adhering to forage crops 
a!}d/or sewage sludge on the soil 
surface. It is assumed that the percent of 
sewage sludge in the livestock diet is 1.5 

· percent and that the animal is exposed 
to a background pollutant intake. Again, 
different animals are considered in this 
pathway when evaluating the different 
pollutants; thus, when a sensitive 
species has been Identified for a 
pollutant, that species Is used in the 
exposure assessment. 

Pathway.8 
This pathway evaluates the risk posed 

by pollutants in sludge to plant-growth. 

For the plant toxicity pathway, the 
Agency determµ1ed an allowable 
pollutant concentration in the soil that 
would be associated with a low 

. probability (1x10-•) of a 50 percent 
reduction in young plant growth. This 
value was derived from scientific data 
relating the growth of young plants and 
soil contaminant levels. Thus, the 
allowable pollutant'load for this 
pathway is that load which, after 
dilution with 15 centimeters of soil, 
does not exceed the threshold value. 
. The Agency hes determined that the 
relationship between reduction in 
growth and reduction in yield is 
particularly uncfJrtain for metals such as 
chromium. Phytotoxicity resulting from 
metals is sensitive to changes in soil pH, 
plant species .and to the degree of 
metals' binding in the sludge matrix. 
Based on data provided during the 
public comment period, EPA concluded 
that metals remain bound in the sludge 
matrix and are relatively unavailable 
biologically. However, the Agency 
determined that its data base on soil 
types and plant species sensitivity was 
limited and that pollutants regulated by 
this pathway should be "capped" (as 
discussed earlier) at the 99th-percentile 
pollutant concentration from the NSSS · 
to provide an additional margin ·of . 
_safety to protect sensitive plant species 
not fully evaluate.d in its risk 
assessment. · 

Pathway9 
The analysis developed for this 

pathway is designed to assist in setting 
pollutant loading limits that protect the 
highly exposed/highly sensitive soil 
biota. At this time, limited sludge field 
data exists that indicate the level et 
which inorganic pollutants become 
toxic to soil biota. However, Hartenstein 
et el. (1980) routinely raised earthworms 
using sewage sludges, which provided a 
limited source of data. Evidence does 
not prove that they are highly sensitive 
species; however, because of the lack of 
date for other species, the criteria for 
this pathway have been set using 
earthworm date. The criteria are based 
·on a No Observed Adverse Effect Level 
·(NOAEL) for· the earthworm Eisenia 
foeUda. 

Pathway 10 

sensitive to cadmium and lead, but 
rather the literature hes been reviewed 
to identify what the Agency determined 
is a pollutant intake level protective of 
sensitive species in general. This is not 
the case for PCBs, where clear evidence 
exists that chickens are a highly 
sensitive species. Chronic exposure 
assumes that 33 porcent of the sensitive 
species' diet is soil biota. · · 

Pathway 11 
This pathway evaluates human . 

e~osure to sludge pollutants through 
inhalation. The HEI for this pathway Is 
the tractor driver tilling ~e field. This 
pathway evaluates the impact of 
particles that have been resuspended by 
the tilling of dewatered sewage sludge. 
The particles are inhaled by a tractor 
operator. 

This pathway assumes that the 
distance from the driver to the soil 
surface is one meter, sewage sludge is 
incorporated to a depth of 15 
centimeters, and sewage sludge and soil 
ere well mixed. This HEl is nofexpected 
to be exposed to more then 10 · 
milligrams per cubic meter (g/m3) of 
total dust. At dust levels at or above this 
level, the American Conference of 
Governmental Industrial Hygienists 
(ACGIH) recommends that individuals 
work within a dosed cab. 

Pathway 12 
The surface run-offpath~ey, Pathway 

12, is intended to protect beneficial use 
of surface waters in order to protect 
human health and aquatic life. This 
pathway evaluates the z:isk to surface 
water associated with run-off of 
pollutants from soil on which sludge 
hes been applied. The exposure 
assessment calculates the pollutant 
concentration In sludge-amended soil 
that would not result in exceeding a · 
Weter Quality Criterion for a pollutant 
if the soil enters a relatively small 
straam. The rate et which the soil enters 
the stream was based on the Universal 
~oil Loss Equation and a sediment . 
delivery ratio. Water Quality Criteria ere 
designed to protect human health, 
assuming exposure through 
consumption of drinking water and 
resident fish, and to protect aquatic life. 
Pathway 13 (Land Application) 

In model Pathway 13 for lend 
application practices, the Agency 
evaluated the exposure of members of a 
farm household inhaling vapors of any 
volatile pollutants that may be In the 

The analysis developed for Pathway 
10 is designed to assist In setting 
pollutant loading limits that protect 
highly sensitive/highly exposed soil 
biota pre~ators. Of concern in this 
pathway, therefore, are sensitive 
wildlife that consume soil biota that 
have been feeding on sewage sludge
emended soil. No predator has been 
singled out as being particularly 

· sewage sludge when it is applied to the 
land. This pathway was considered for 

, six pollutants: benzo(il)pyrene, bis(2-
ethylhexy))phthalete, chlordane; DDT,. 
dim~thylnitrosamine, ~nd · 

CX33 Page 40 of 157



9288 Federal Register / Vol. 58, No. 32 / Friday, February 19, 1993 / Rules and Regulations 

polychlorinated biphenyls. These 
pollutants were originally selected by 
the Agency as pollutants of concern 
from the hazard Indices scn,en because 
of their semi-volatile nature. The 
Agency did not evaluate the vapor 
pathway for organic pollutants like 
benzene, lindane, trichloroethylene, or 
toxaphene because these pollutants, 
which are highly volatile, would 
volatilize in wastewater treatment 
processes before sewage sludge 
disposal-either during wastewater 
aeration or during sludge processing 
ond dewatering-and thus were not 
considered to be of concern. In addition, 
non-volatile metals were not evaluated 
in the vapor pathway. 

The vapor pathway assumes that the 
total amount of pollutant spread in each 
year would vaporize during that year. 
Thus, the allowable annual pollutant 
loading rate is equal to the flux (mass of 
pollutant per unit area per unit time} 
that may be allowed to enter the 
atmosphere without exceeding the 
allowable pollutant concentration in the 
air. This concentration corresponds to 
the rue, risk-specific dose, or an 
acceptable daily dose derived from an 
MCL. A plume model was used to relate 
the flux to the resulting pollu~ant 
concentration in the air. The allowable 
flux is determined by: (1) the allowable 
pollutant concentration in the air~ (2) 
the size of the sewage sludge 
application site, (3) the assumed 
distance of an individual from the site 
where the air concentration must be 
attained, (4) the wind speed; and (5) the 
degree of atmospheric mixing. The wind 
direction is assumed never to change, so 
the HEI always remains in the center 
line of the plume. 

Pathway 13 (Surf ace Disposal) 

In exposure Pathway 13 for surface 
disposal sites, the Agency evaluated the 
exposure of an individual inhaling 
vapors of any volatile pollutants that 
may be in the sewage sludge disposed 
at a surface disposal site. The individual 
(HEI) is assumed to be living at !he 
downwind edge of the site and is 
inhaling air, at a rate of 20 cubic meters 
per day for 70 years, that has been 
contaminated with volatile organic 
compounds from sewage sludge 
disposed of at the site. · 

Volatilization rate coefficients for 
uncovered cells are calculated with 
equations that consider constituent 
parameters including the Henry's Law 
coefficient, molecular weight and 
distribution coefficient. The rate of 
contaminant releasq through 
volatilization Is estimated separately for 
a covered site. Contaminant loss to the 
~apor pathway Is diluted into the total 

volume of air passing within two meters 
over the site during the period of . 
contaminant release. This box model Is 
used to detennine the expected air 
concentrations to which the HEI is 
exposed for each unit of concentration 
vaporized at the downwind edge of the 
site. The allowable lifetime exposure to 
each contaminant (based on a risk level 
of 1x10-•) is then used to back
calculate the allowable loss rate to the 
vapor pathway. This value is then 
divided by the fraction of contaminant 
vaporized to detennfne the allowable 
pollutant concentration at the site. 

Pathway 13 (Incineration) 
In model pathway 13 for Incineration, 

the Agency evaluated the exposure of an 
individual living in close proximity to 
a sewage sludge incinerator. This 
individual is assumed to inhale 
particulates and gases from the 
incinerator 24 hours per day, 365 days 
per year for 70 years. This highly 
exposed individual is located at a point 
where the highest annual ground level 
concentration of incinerator emissions 
occurs. This pathway was evaluated for 
five heavy metals: arsenic, cadmium, 
chromium. lead and nickel and 
approximately 70 organics which are 
represent~d by a surrogate measure of 
total hydrocarbons. 

Risk-specific concentrations of the 
four carcinogenic metals are established 
from cancer potency values found in 
IRIS. An acceptable ground level 
concentration oflead is established at 
10 percent of the NAAQS for lead. 
AIJowable stack emission rates for these 
five heavy metals are calculated by use 
of site-specific air dispersion models. 
Allowable concentrations of the five 
heovy metals in sewage sludge are 
calculated by determining the metal 
removal efficiency across the incinerator 
and air polJution control device site
specifically and considering the whole 
sludge feed rate to the incinerator. 

Pathway J4 (Land Application) 
In this pathway, the Agency evaluated 

the exposure of individuals who would 
obtain their drinking water from ground 
water located directly below a field to 
which sewage sludge had been applied. 
The leachate concentration formed in 
the sewage sludge-amended soil layer is 
related by a partition coefficient to the 
pollutant concentration in the soil. In 
moving down through the unsaturated 
zone, the peak leachate concentration is 
reduced by the modeled processes of 
vertical dispersion (primarily caused by 
detention of sorbed polJutant}, chemical 
degradation, and metal precipitation. 

The allowable pollutant loading rate 
was thus determined from the MCL that 

must be met at the ground water 
interface with no allowance for dilution, 
the rate of decay of a pollutant, and · 
other factors that affect either the time 
period for decay or the dispersive 
smoothing of the peak concenuation. 
These other factors include the recharge 
or infiltration rate, hydraulic 
characteristics of the soil, depth to 
ground water, and the chemical 
partition coefficien'L For some metals! 
the net ground water electromotive 
potential (Eh) and ground water pH 
influence metallic species precipitation 
out of aqueous solution. 

Pathway 14 (Surface Disposal) 

In exposure Pathway 14 for surface 
disposal sites, the Agency evaluated the 
exposure of individuals who would 
obtain their drinking water from ground 
water contaminated by the surface 
disposal sjte. Exposure concentrations 
are predicted based on well locations 
150 meters or less downgradient of the 
site for facilities located over a source of 
drinking water. Reference drinking 
water criteria are either MCLs or are 
based on a risk level of 1x10-• for an 
HEI who consumes two liters of watet 
per day over a 70-year lifetime. 

Numerical pollutant limits for the 
ground water pathway are derived for 
both covered (sludge-only landfills-· 
monofills} and uncovered swface 
disposal sites. Pollutant losses are first 
partitioned among the three competing 
loss processes: Volatilization, leaching 
to ground water, and on-site 
contaminant degradation. For surface 
disposal sites other than monofills, the 
relatively high water content of the 

· sewage sludge received at the site 
results in an increased rate of seepage 
from the facility as compared to that 
estimated for monofills. Once the 
fraction of contaminant lost to leaching 
has been determined, a module is used 
to estimate flow and transport through 
the unsaturated zone and is linked to a 
three dimensional analytical model to 
depict fate and transport in the 
saturated zone. The linked model 
considers the extent to which 
constituent transport in the saturated 
zone if affected by local mounding of 
the water table beneath the site. The 
module accounts for a number of 
processes including advection, 
dispersion, adsorption, and degradation. 
The mass flux into the satwated zone is 
used as input to the model which 
couples this source term with aquifer 
characteristics to predict concentrations. 
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Comments on the Proposed Exposure 
Assessment Approach and R.isk 
Management Issues for Land · 
Application Practices 

Land Application-Agricultural 
Practices 

As a result of public comments and 
scientific peer review, many of the 
assumptions and data used in the 
exposure assessment methodology to 
generate numerical limitations for the 
proposed rule have been changed to 
reflect more up-to-date information and 
more realistic exposure scenarios 
describing the expected conditions on 
which sewage sludge will be land
applied for agricultural purposes. The 
following is a discussion of the major 
comments, responses and actions taken 
by the Agency in developing the final 
part 503 regulations for agricultural land 
application of sewage sludge. A 
complete discussion of all the 
comments and the Agency's responses . 
can be found in the Response to 
Comments Document for the Proposed 
Part 503.Rule (Reference No. 109). In 
addition, a more detailed explanation of 
the Agency's scientific approach can be 
found in the Technical Support 
Document for Land AJ?plication. 

Information on obtaining single .. 
copies of these documents can be found 
in Part XIV-Availability of Technical 
Information on the Final Rule. · 

account for partitioning of pollutants 
across these pathways. EPA has made 
numerous revisions to its exposure 
assessment pathway models for the final 
rule. The previous section (Exposure 
Assessment App~ch for the Final Part 
503 Rule) briefly summarizes exposure 

. pathways 12, 13, a~d 14 as well as.the 
other 11 pathways used in the final rule 
to calculate numerical limits for sewage 
sludge applied to agricultural iand. 

The land application-exposure 
assessment is complex and made up of 
a large number of pathways and 
parameters. At·the time of proposal, the 
Agency realized that the models used in 
assessing the risks in developing the 
proposed limits for the land application 
of sewage sludge involved a number of 
uncertainties and technical issues. 
Consequently, the proposal identified . 
many of these issues and ask~d for 
comment. However, in the absence of 

· data or compelling evi_dence to the 
contrary, the Agency selected the 
models and parameters, and constructed 
the pathways in the proposal to ensure 
protection of public health and the 
environment from ·pollutants found in 
sewl!ge sludge applied to agricultural 
land. Based on information and data 
gathered during the public comment 
period, the Agency determined that 
many of the assumptions used in the 
exposure pathways for the proposal 

. were overconservative, resulting in 
1. Reconstructing Proposed Pathways 11 numerical pollutant limits with an · 
and 12 unnecessarily high margin of safety. 

Fina! Action: Exposure pathways 11, 
Comment: Many commenters 12A and 12w were revised (Pathways 

suggested that EPA completely 12, 13, and 14 in the final rule) and EPA 
reconstruct the surface run-off developed a new methodology that 
(proposed Pathway 11), vapor (proposed . accounts for the partitioning of 
Pathway 12A), and ground water . pollutants between these pathways in 
(proposed Pathway 12W) exposure response to scientific peer review and 
pathways for agricultural land public_comments. To partiliori 
application practi~es. They contantinant losses among competing 
recommended that EPA Incorporate processes, all losses are treated as first-
better fate and transport models and order, and a rate-loss coefficient is 
different modeling assumptions into the calculated for each. The first-order loss 
exposure assessment (e.g., some ...r rate, the decay or degradation rate for a 
commenters·criticized the Universal pollutant, is proportional to the 
Soil Loss Equation model used in concentration of the pollutant at any 
Pathway 11 as too simplistic). In point In time. The higher the 
addition, commenters argued.(1) that concentration of the pollutant, the 
100 percent of a constituent cannot be greater the rate of loss. A first-order rate 
available both to volatilize from the site loss coefficient is calculated for each 
and simultaneously to leach into ground competing environmental process; soil 
water and (2) that a mass balance erosion, leaching to ground water and 
methodology should be used to account for volatile pollutants, vaporization. · 
for partitioning of pollutants across Using the rate-loss coefficient a fraction 
multiple pathways. of pollutant lost to each pathway is then 

Response: The Agency agrees that determined. 
proposed Pathways 11, 12A, and 1.2W For the land application exposure 
(Pathways 12, 13, and 14 in the final · assessment, EPA partitioned pollutants 
rule) should be revised to make use of based on the rate of leaching to ground 
improved models and more realistic water, volatHlzation to air, erosion to 
modeling assumptions and that a mass surface water, pollutant decay and 
balance methodology s_hould be used to retention on the land surface. The . 

Agency did not include plant ·uptake in 
the malls balance equations since much 
of the contaminant taken up by plants 
is not actually removed from the site. 
and may therefore remain available for 
leaching, erosion or volatilization. The 
reconstructed pathways for land 

. application practices follow (These 
pathways also have been reconstructed 
and the mass balance methodology 
applied to non-agricultural land 
application and to surface disposal 
practices): 

Pathway 12--Criteria for the surface 
water erosion pathway are determined 
based on the fraction of contaminant 
lost to surface waters, the dilution of 
sewage sludge-amended soil with soil 
from the rest of the watershed, 

. partitioning between the aqueous and 
adsorbed phases in the stream, and the 
bioconcentration of the contaminant by 
aquatic species. The Universal Soil Loss 
Equation (USLE) is used .to describe 
erosion for both the Sludge Management 
Area (SMA) and the watershed. While 
some commenters criticized the use of 
this model as too simplistic, the Agency 
believes that USLE provides the most , 
accepted method for developing such a 
national regulation. This equation 
incorporates the effect of cover, land 
topography, support practices, and soil 
erodibility. USLE is implemented by 
assuming that land use practices and 
other characteristics are similar for the 
SMA and watershed. Ari allowable 
reference water concentration is derived 
based 011 exposure from ingestion of 
contaminated fish and drinking water. 
Criteria are designed to protect an 
individual who drinks 2 liters of water 
and eats 40 grams of fish and shellfish 

· per day. The consumption of 40 grams.. 
per day represents the 95th-percentile 
weighted lifetime diet for individuals 
consuming fish and shellfish. 

Pathway 13-The vapor pathway is 
designed to protect members of a farm 
household living-at the down-wind edge 
of thE! site and inhaling volatile organic 
pollutants from land-applied sewage 
sludge. The amount of contaminant 
released into the air per second is 

· estimated as the fraction of contaminant 
Jost to the vapor pathway (determined 
by the mass balance.model) divided by 
the period of release. A box model is 
used to dilute the pollutant reloases by 
the amount of additional air which 
enters a box within 2 meters height 
above the site. Wind speed is assumed · 
to be 10 miles per hour (about 4.5 
meters per second). Maximum 
contaminant loadings are back
calculated based on a reference air 
concentration that corresponds to a HEI 
lifetime ~cer risk of 1x10-•. 
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Pathway 14-This pathway is 
designed to protect individuals who 
obtain their drinking water from ground 
water sources, and it assumes that a 
well may be located within the treated 
site. The model assumes that sewage 
sludge is incorporated into the top 15 
centimeters of the surface soil layer. In 
addition, a reasonable worst-case depth 
to ground water is assumed to be l 
meter. The allowable pollutant loading 
is derived from the health-based 
standard, and it accounts for poll~tant 
degradation and dilution within the 
aquifer directly below the site. The 
V ADOFT finite element module, a fate 
and transport mathematical model used 
for this evaluation, (Reference Nos. 96 
and 99) is used to estimate flow and 
transport through the unsaturated zone 
and linked to a three dimensional · 
analytical model-AT123D (Reference 
No. 117} to depict fate and ~sport in 
the saturated wne. AT123D is used to 
simulate the horiwntal transport of 
contaminant from the entire f and 
surface to the down-gradient edge of the 
site. For contaminants entering the 
saturated zomt"at the down-gradient 
edge, no further horiwntal transport is 
simulated; 

The Agency believes that revisions 
made to proposed Pathways 11, 12A, 
and 12W represent refinements to the 

· models, modeling parameters and 
assumptions. The Agency also believes 
that these revisions improve exposure 
assessment precision and accuracy. 
yield!ng 1'6Sults that are consistent with 
protection of public health and the 
environment and well within acceptable 
risk levels established by the Agency. 
As has been previously noted, the effect 
of using very conservative assumptions 
for model parameters is to compound 
the conservatism resulting in an · 
unreasonably worst-:ease approach that 
yields numerical pollutant limits more 
stringent then required to protect public 
health and the environment from 
reasonably anticipated adverse effects. 

2. Human Exposure From "Diet 

Comment: Several commenters stated 
that the human dietary exposUl'8 . 
scenario for agricultural land . 
application and distribution and 
marketing {D&M-referred to as sewage 
sludge sold or given away in the final 
rule) was not properly constructed with 
respect to the daily dry matter intake of 
various food groups. Under conditions 
oflong-tenn exposure, commenters felt 
that it was not appropriate to use data 
from the age and sex group having the 
highest daily consumption in each food 
group. Some commenters advocated 

. using the approach taken in the human 
health aggregate risk assessment for the 

pert 503 proposal. This approach used 
national averages from the Agency 
Dietary Risk Evaluation System {ORES) 
dietary data base. DRES is a 
computerized data.base used by EPA's 
pesticides program to develop pesticide 
tolerances on crops. The system 
accounts for total commodity 

· production (both vegetables and 
animals} in the United States. The 
Agency's pesticide program uses this 
dote with census information to devel~p 
national estimates, grouped by age and 
sex, of commodity consum_ption. 

One commenter objected to the 
Agency's assumption that 2.5 percent of 
the human MEI's vegetable, fruit, and 
grain diet was from sewage sludge
amended fields in the agricultural land 
practices exposure scenario, The 
commenter stated that the Agency 
estimated that approximately 0.02 
percent of the nation's,agricultural }and 
was treated with sewage sludge each 
year. Therefore, no more then 0.02 
percent of an individual's diet could 
originate from food grown on sewage 
sludge-amended soil. Since the Agency 
recognized that some individuals would 
have greater exposure than others, EPA 
assumed 2.5 percent of the MEi's 
vegetable, fruit, and grain diet we$ 
grown on sewage sludge-emended 
fields. The commenter maintained that 
this 100-fold increase based on 
potentially high consumption of foods 
grown on sewage sludge-amended fields 

· end obtained from roadside stands was . 
too high end, therefore, unnecessarily 
conservative. However, another 
commenter provided limited data· 

·showing potentially high consumption 
of foods grown on sludge-amended -
fields by farm families. 

Response: EPA agrees that a more 
realistic human dietary exposure 
scenario should be used in calculating 
human food-chain risk from consuming 
plant or animal products that have been 
grown or raised on sewage sludge- · 
emended fields. · 

In the proposed rule, the quantity of 
each of eight food groups in· the human 
diet assumed in the analysis was taken · 

· . from the Pennington data base for the 
age and gender group with the highest 
daily consumptioni While the assumed 
diet includes an average mix of meets, 
fruits, legumes, grains, end dairy 
products, the consumption rates were 
higher than would be expected for a 
single individual over a lifetime. 
· ln the risk assessment for the-

. proposal, EPA used the highest 
consumption for aU age and sex groups 
to represent the human diet from O to . 
70 years. As a result, the diet of the 
teenage male (14-16 years of age) was 
used to represent the consumption of 

grains, potatoes, root vegetables, dairy 
products, end dairy fat. The diet of the 
adult female (25-30 years of age) was 
used to represent lamb and lamb fat 
consumption. Consumption of legumes. 
garden fruits, beef, beef fat , poultry, 
poultry fat, pork, end pork fat was 
represented by the date for adult males 
(25-30 yea.rs of age). The diet of the 
adult mele.(60-:-65 years of age) was 
used to represent consumers of beef 
liver, beef liver fat, and eggs. Depending 
on whether the pollutant being · 
evaluated was organic or inorganic, 
either total meat consumption or only 
meat fat was considered in the 
evaluation. It was assumed that the 
metals would collect in the total tissue 
mass, but organic pollutants would be 
found only in the lipid portion of the 
exposed animals' tissues. The Agency 
now believes that the additive effects of 
these conservative assumptions yielded 
an unreasonably worst-case exposure 
assessment approach for the proposed 
rule. 

However, EPA disagrees with the 
comment that the Agency's assumption 
for agricultural land practices stating 
that 2.5 percent of the MEi's diet comes 
from vegetables, fruits, and grains grown 
on sewage sludge-amended soil is too 
conservative. The data from one 
commenter shows farm families do exist 
that consume a higher amount" of their 
diet (i.e., vegetables, meet and milk} 
from fields fertilized with sludge. The 
Agency reviewed information 
(Reference No. 9) that estimated the 
percentage oftota~ available cropland 
that would be required, based on 
nitrogen content, to dispose of the total 
United States sewage sludge production. 
Estimates for 1985 {based on 1975 data) 
ranged from 0.49 to 1.98 percent. This 
estimate could be much higher on a 
statewide basis-, especially in areas 
where available cropland is smell 
compare<I to the population size (such 
as in New Jersey). This assumption was 
also supported by the EPA Science 
Advisory Board, which recommended 
the Agency use 2.5 percent as a 
reasonably protective value. To date, the 
Agency has not received any study or 
data that would suggest a more 
reasonable or accurate estimate for a 
national regulation. The Agency 
believes that it can use a more 
reasonable assumption fur the fraction 
of food groups grown on sludge
emended fields because other 
parameters in the exposure assessment 
for this pathway (e.g., the oral refereno, 
dose, the total background intake of . 

· pollutants from aJI other sources of 
exposure except sludge, the uptake· 

· response slope of J>Ollutants in plant 
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tissue. etc.) are bounding. and to use 
overconservative assumptioos fareYery 
model parameter compounds the 
conservatism beyond ".reasonable" 
worst-<:ase a>od.itions. This .is why cha 
Agency did not constmct exposlll'8 
pathways for agricultUJ'8l Jand 
applioetion based solely on data from 
farm families that oonsume a higher 
amount of their diet from crops ,or 
animals raised on sludp-.ame:m.d9d 
fields. The Agency believes the 
egricwtural pathways used .in the fiua1 
rule adequately protect farm families 
because of the compounding affect 
boundiJ18 par-anieters used in the 
exposure pathway have on less 
conservative Oll9S. 

As part of EPA's exposure assessment 
for land upp}k:ation, the Agency · . 
evaluated Pathway 2, _which is 
specifice.Hy designed to protect H£ls 
that consume v~ laige portions of theil' 
diet {as much as SO peocent} from aaps 
grown in a garden fertilized with sewage 
sludge. In the &al land 11pplication 
regulation. EPA used numerical 
pollutant limits-from Pathway.2 wben 
those limits were more protective of 
human health end the environment than 
pollutant limits .from Qther pathways. 
Therefore, the Agency evaluated eadi of 
the 14 exposure _pathways for fan~ 
application but only used the numerical 
pollutant limit from the pathway that 
was most protective of public health 
and tbs environment regardless of 
which pathway produced that limit. For 
exampl1t, if a pathway protecting 
earthwanns produced a more protedive 

. Oowm) pollutant limit than a pathway 
protecting humans; the final part 503 · 
regulation would use the numerical 
pollutant limit from the earthworm 
pa1bway as the pollutant limit in the · 
finaJ rule. By taking the most -protectiw 
pollutant limit from the most sensitiw 

- pathway. the ~ency is assured of 
protecting both public health and the 
envirorunant und81' a variety of 
reasonably worst<:8Se exposure 
scenari0$. 

Final Action: .EPA has revised its 
bu.man diewy expDSW'fl soenario for 
agricultural land application and 
sew!lge sludge sold or given away 
(referred to as D&M in the proposal) 10 
produce more realistic wlues 
represeofiD.g a lifetime avecage 
consumption for both sexes anal}'28d for· 
each food group. This approach is 

· simiw to the approadl used in the 
human health aggmgate risk .assessment 
for the proposed ruJe and to the dietary 
analysis the A~cy n:ses to evaluate 
risks from pesticides used on human 
food-chain crops. 

Tbe approach for the final rule 
involves integrating the consumption 

rates for each .sex over their lifespan end their vegetable garoen11 than the rw:al 
calculating a weighted lifetime av81'8g'8 · fann dweller. For this reason, the 
vidue. This approach is based on the commenter felt that the W'ban . 
same Food and Drug Administration hoo.sebo!d dweller sh.ouid be used by 
(FDA) data used in the proposal the Agency imteadofths ru.rai farm 
However in the ;revised appmach. each dweller . .Another commenter argued 
age-by-58X sample is used tn ·assign f.ood th&\ the Agency was inconsistent-it 
in takes to different age ranges of the assumed the exposed :individual was a 
population. These TBDges 8l'8 then rural farm dweller growing a high 
summed to provide a lifetime average percentage of his own vegetables; but 
daily intake of each .food -group m the the daily intake values for these 
dietary exposwu vathways. vegetables were besed on an moon diet. 

The ~regale nsk assessment for the In this case, the commenter felt thet 
final part 503 rws usas the Agency's either 3 ll'UNJ or urban setting should be 
DRES dietary data base. The Agency did assumed m both cases .for consistency in 
not use the DRES sys.tern in its exposure the final rule.·Ooe oom.meriter suggested 
pathway assessment to develop · that the Agency use <lat.a lor the rural 
numerical pollutant limits for the final non-farm household instead of the nimJ 
part 503 rule because the exposure farm family because the A,gency 
pathways developed by the Agency for assumed that the land would be 
sludge Iequired dry weights cf converted lrom egr,iooltuml to 
vegetables end animal tissue consumed residentia.J use in live yem. 
by the HEI and ,the DRES-data is hassd Response: The Agency .agrees that its · 
on wet (fresh) weights. In order to~- ch.ou:e of values representing the 
the DRES system m the 93eposure fraction of vegetable food groups 
pathway 8SS8SSID8Dt fc)r sludge the produced witb sewage .sludge .home · 
Agency would ha-Vl3 had t(? ·Cllilvert uch · garden ~ducts W.$$ too ronsarvativ.e. n 
vegetahle and .animal food group to drv also ag~ that it would ~ _prefer.able 
weight. which would have futroduced to use more recent data to ,estimate these 

. another mea 1>f uncertainty fa the values for the final rule. The USDA 
exposure assessment. . . · 1965-1966 market-baskel survey data 

In .Round Two, EPA is committed to used .as :the basis for the 11xposure 
adopting the DRES systam for both the assessment aggregated all U.S. 
aggregate risk assessment and th9 households into rure1 fann. rural'non-
e)(pOSU118 pathway .assessme~t. The · · . farm, and wban calegories {Reference 
Agency wilt mu,e :thep~ssary changes No. S6). To be conservative, the .Agency 
in its exposure assessment !:or sludge to chose the rural farm b.ousehold in the 
•dopt the DRES dietary data base. The exposure assessment for the -proposal 
Agency .is adopting the rums 11)'Stem to . The Agency JlOW believes that this 

· ensure ooosistency between futw,e pert assumption was too conservative 
503 nuemuqs and other .regulations because f-anners are more likely to use 
being developed by the Agency but does chemical fertiliZ8l'S or sewage sludge 
not believe that this change will mab ca1ce rather than the typical bagged 
Cl significant difference i.n the cumerica! _sewage s1udge products -distributed ·and 

· pollutant luruts coIDpared to tll9 marketed in commerce. 
approach used for today's final ru.fe: ru indicated by the public comments. 

. ' · the ru-rsl non-faim houS1lbold having a 
3. Fraction of Vege!ab1e Food Groupa large emount of-properly but not · 
.Ho~~-Produced w1ib Home Carden operating 8 1'0mnwrciat agricultural 
Fertiitzer P.rodu~s farm business would be a more 
· Comment: Many-commentars appropriate categ~ far the exposure. 
maintained that the EPA's choice ol assessmenhcenario. However. the latest 
values representing the fractioo of maziket-baskat survey-conducted i.n 197.S 
vegetable food groups .home-produced by USDA (Reference No. 57) aggregataa 
wa'th home garden fertilizer products Js the data differeqtly than the 1965-1966 
too consesvatiw,. .Sev.eral of the survey. The t ·91a survey-divides the 
commenters statmi that the dal:a taJam U.:S. population into non-metropolitan, 
from the U*S. Department-of Agriculture submban. and central city household 
(USDA} 1965-1966 market-basket categories. The non-metropolitan 
survey of U.S. food consumptioa used. category merges ~e ru.ral fann end the 
to calculate the values in the part 503 rural non-farm households together;·but 
proposel were mitd:atsd. with the because of lhe way the survey data wes 
percentage of homegrown foods · coUected, ~ itwo -.ub-aitegories 
showing a decreasing trend over llima. cannot be eui!y -separated '91' use in the 

One commooter contended that the exposW'8 assessment for the final part 
availability of sewage .sludge producu is 503 rule. 
greeter in urban areas; therefore, lf the Agency wai:e to use the data 
housaboids fa these areas hsva a -grealBr from the m,on-metropolitBn category to 
opportunity to use those products~ represent the ruraJ n011-.fnrm bouseheld. 
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this again would be unnecessarily 
conservative since the category includes 
rural farm households who consume a 
much higher percentage of homegrown 
food than rural non-farm families. 
However, data shows that 46 percent of 
U.S. households produce some of their 
own food from home gardens (Reference 
No. 38a), and this information could be 
used as .a conservative method for 
segregating rural farm and the rural non
farm sub-categories. In additi,on, the 
Agency does not believe thanhe 1965-
1966 survey data for urban dwellers or 
the 1978 survey data for suburban or . 
central city household categories would 

' protect public health if used in the 
exposure assessment scenario to protect 
individuals using D&M products to 
produce homegrown food for persopal 
consumption. The Agency .desires that 
data used in the exposure assessment 
for the final part 503 rule be suited for 
the purpose intended and scientifically 
defensible, and that the results obtained 
from the data adequately protective of 
public health and the environment. 

Final Action: Based on scientific peer 
review and public comments, the 
Agency has decided to adjust the 
fraction of food groups from the non
metropolitan category of the 1978 USDA 
survey data by a multiplication factor of 
2.17. This factor was derived from the 
fraction of U.S. households (46 percent) 
that produce some of their own food 
from home gardens; it is the basis for 
deriving the fraction of vegetable food 

· groups homegrown with D&M products 
used in the exposure assessment for the 
final part 503 ·rule. This replaces the 
rural farm family exposure scenario 
from the USDA 1965-1966 market
basket survey (Reference No. 56) used in 
the proposal with the more recent 1978 
USDA survey data; it uses a reasonable 
worst-case estimate of the fraction of 
vegetable food groups for non-rural farm 
families that was included -in the non-
metropolitan category. · 

4. Fraction of Animal Product Food · 
·croups Derived From Sludge-Amended 
Soil . · 

Comment: Several commenters argued 
that the. values representing the fraction 
of meat products derived from sewage 
sludge-amended soil in the proposed 
part 503 regulations for agricultural land 
practices are unrealistically high and 
based on outdated information from the 
USDA 1965-1966 market-basket survey 
(Reference·No. 56). The commenters 
contended that current data on food 
consumption by rural farm families may 
show a lower fraction of locally grown 
livestock consumed by the hlghesf 
consuming households. 

Response: The Agency agrees that it 
would be preferable to use the most 
recent information possible to estimate 
the values representing the fraction of 
animal product food groups derived 
_from sewage sludge-amended soil in the 
exposure assessment for agricultural 
land practices. These values in the 
proposed regulations were estimated as 
an average percent of the annual 
consumption of food which is 
homegrown by rural farm households. 
These values were calculated from the 
USDA 1965-1966 market-basket survey 
data found in Table 4-14 of the 
proposed Land Application 
Methodology. The exposed individual 
in this assessment was conservatively 
assumed to consume 44 percent of meat 
(beef, lamb, and pork), 34 percent of 
dairy products, 34 percent of poultry, 
and 48 percent of eggs from farms 
raising livestock on sewage sludge
amended soil. 

The USDA 1965-1966 survey data, 
used as the basis for estimating the 
values in the exposure assessment, 
aggregated all U.S. households into !'Ural 
farm, rural non-farm, and urban. 
categories. To be conservative, the 
Agency chose the rural farm household 
to use in the exposure assessment for 
the proposal. However, the latest USDA 
market-basket survey conducted in 
1978, aggregates the data differently 
than the 1965-1966 survey. The 1978 
survey divides the U.S. population into 
non-metropolitan, suburban, and central 
city household categories. The no.n
metropolitan category merges the rural 
farm and the rural non-farm households 
together; but because of the way the 
survey data was collected, these two 
sub-categories cannot be separated for 
use in the exposure assessment for the 
final part 503 rule. In addition, the 
Agency.lacks any national information 
on the consumption of homegrown meat 
products that would enabl~ it to adjust 
the data in the non-metropolitan 
category, previously done for vegetable 
food groups. 

If the Agency were to use the data 
from the non-metropolitan category to 
represent the rural farm household;this 
would not be as conservative as the 
proposal since it includes rural non
farm families who are not expected to 
consume a significant portion of animal 
products raised on sewage sludge
amended lands. However, the Agency 
believes that using the unadjusted data 
from the non-metropolitan category 
would be adequate to protect public 
health, given other reasonable worst
case assumptions used in the exposure 
scenario. Further, the Agency does not 
believe that the 1978 survey data for 
suburb;m or central city households 

would protect public health if used in 
the exposure assessment to protect 
individuals consuming meat products 
from farms raising livestock on sewage 
sludge-amended soil. As stated earlier, 
the Agency believes that data, used in 
the exposure assessment for the final 
part 503 rule should be suited for the 
purpose intended, scientifically · 
defensible, and protectlve of public 
health and the environment. 

Final Action: The Agency has decided 
not to retain for the final rule the values 
representing the fraction of animal 
product food groups based on the USDA 
1965-1966 market-basket survey 
because more recent data are available 
from the USDA 1978 survey. The 
Agency believes that while the 1918 
data are not as conservative as the 1965-
1966 data, they do provide a reasonable 
worst-case estimate of animal product 
food groups consumed by rural farm 
families and are protective of public 
health given other conservative 
assumptions used in the exposure 
assessment. 

5. Soil Ingestion Rate for Children 
Comment: In the proposal, Pathway 

2F {Pathway 3 of the final part 503 rule) 
used an estimated soil ingestion rate for 
children of 0.1 grams per day to derive 

··numerical limits for agricultural land 
practices and D&M. Comments were 
received on both sides of this issue. 
Some commenters stated that the rate 
was too high and that not all the soil 
ingested would be sewage sludge
amended soil, while others felt it was 
too low. The range of soil ingestion rates 
suggested by the commenters was from 
0.1 to 0.5 grams .per day. The values 
offered for percent of soil that should be 
considered sewage sludge ranged from 
10 to 50 percent of the total soil 
ingested. One commenter suggested that 
the soil ingestion rate should be 0.2 
grams per day, because this was the 
value given in a recent EPA health 
advisory (Reference No. 96). 

In addition, several commenters 
maintained that the Agency's 10 
kilogram body weight assumption is too 
low for a child, ages 1 to 6, ingesting 
sewage sludge-amended soil. The 
commenters felt that it was 
unreasonable for the Agency to assume 
a constant body weight of 10 kilograms 
for a child during a 5-year period in 
which the body weight usually 
increases drastically. The commenters 
maintained that a child MEI typically 
weighs 10 kilograms for only 1 year, and 

. suggested that the Agency use.a 15 
kilogram body weight as a more realistic 
value that would not over estimate the 
average daily dose for the 5-)'ear period . 
of exposure. 

I 

!" 
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Response: In the exposW'13 assessment pollutants representing ,a short 1'elm 
approach b the proposed rule. the expOSUl'e (i.e .• e 5-yeu exposure), 
Agency fe1t that using chlldren lifetime R.IDs l'Opl'8Senting a 70-year 
exhibi~ pica behavior {i.e., fogastiug chrome exposure were w.eri Ear 
0.5 to 5.0 granu of soil per day} es tbe pollutants evalW!Nd io this pathway. 
MEI .for tbechi1dren-eeting-soil · · This~vspntd.iru the-pollutant-dose. 
pathways (Pathw4ly .2F) was too the child recei~ relative to the to'llic 
coll$8l"Vative. lnstood, the Agency used threshold (RID) used, because the 
the ave~g~ val~ of 9.1 grams per day lifetime RlDs ·protects the child for 10 
as the s01l mgestion rate for chH~ years from ingesting pollutants in 
F~ the propo66l. ~ Agency ooasiderad · sludge wben in actuality 'the child 
this to bee good estunate of the mean would grow out 0 j this .. pica-like" 
valU9 (Rafareooe No. 101) becau'8 ell b h · · · · 
studies of soil ingestion by childreo e av10rm approxnnately 5 years. 
were short-term .measurements. with 00 The Agency ·8,gl'OOS that the 10-
way to estimate (long-tenn) time- kilogram body wei.gh_t assumption is too 

· averaged soil ~tion by a child either low and m~y ov818Stimate the sv1WB9 
with pica behavior or who inadvertently daily dose for .a child, ages 1 to 6, 
ingests .oil The observed variability ingesting sewage sludge-emended soil 
between children overstates the true At the tima of proposal, :Studies on 

· variability of long-term exposW'8. blood '8ad ocmc:entrations in children · 
In addition. EPA did not specifically exposed to lsad-c,ontairung dusts 

, evaluate the long-term fogestion of pu.re indicate tho.t maximum e,cposure via 
s~wage sludge because the Agency hand-to-mouth cootacts oc:x:ur at about . 
beliaVBd that the sewase sludge .and soil 18 months of age where the chitd·.s body 
wouJd he mixed to_gether by me~nical weight would be .approximately 10 
or natural wea~ processes {1.e .• • kii,ogrnms {Refen,nce No. 101). 
mixture .ranging from 0.'25 to ~5 ~t . 1 . · . . 
sewage sludge after ,dilution with 15 Fina Action: Since the proposaL 
centimeters o( soiJ). Therefore, ioog- ~ever~l groups have exam1~ed ~e 
term ingastioo of 0.1 grams of ~wage ingestion rate and body weightJssues 
sludge-amended soil per day wall and mpported ~se~h ~fJorts to iesolve 
considered .a reasonable expectation. them.~ recent dlfech~e from the 

\Vhile too use o( an average soil Agency s Office of Solid Waste and 
ingestion rate of sewage sludge- E~~cy ~onse sugge11t&d a .re.nge 
amended soil. rather than the use of an of soil w,gastion rates of 0.1 to 0.2 pms 
ingestion rate associated with a pica per clay {Reference No. 96) for a t-6-
child {0.5 to 5.0 grams per day) and pure kilogram clrild.. For the final Part 503 • 
sew.age sludge might be construed u rule. the Agency has selected 0.2 gr.ams 
under-protective, other factozs su,ggestoo per day es e best estimate of daily · 
that the Agency's analysis may be ·owr-- sewa,ge sludge ingestion by children 
protective. Ffrst, the entire 0.1 grams of with a body weight of 16 kilograms. Th·e 
soil ingest~ perdey was assumed to be ScientilicP-eer Review Committee on 
compollOO of sewage sludge-amended land application reco.mmended that 0.5 
soil. In mal situations. onl_y a portioo of grams per day soil ingestion (&'l the · 
the O.J grams per day of soil is lilooly to 95th-pereentileJ would be a mo19 
b_e from ~w888 sludge-amended soil . reasonable worst-casa exposure ~evei for 
since cruldren are exposed to other . child.nm (Reference No. 58). Howev.-r, 
sources of household dust and dirt. and after further evaluation tha committee 
fron_i souroes of soil outsl_de ~ home agreed that this is an o~erestimation of 
env1ronmaot. Second, it JS unlikely that chroni<: risk a.ssodatoo with soil 
a child would ingast 0.1 grams of a ingestion by cttildren 11.ges 1 to 6 
sewage sludge-soil mixture every day. . . . · . 
Third. and poiSibly most important. the ·The.Agency ~l1eve~ lhat usuig ellher 
biological availawlity of sewage sludge- a sewage sludge JJ188Stion rate of 0.2 
soil-bound pollutants was assumed to grams per day lor S years or 0~ grams 
be equal. to that of the pollutants in food per day for 2 years will :result in ~e 
and drinking water. However, evidence sm_ne amount ol a~~ and will~ 

. indicates that des01ptioo from the soil s~Jtable for modeJ1ng children at .higher 
particles is• very slow process, nslc. Therefore, the Agency has selected 
generally requiring more time than a sewage s1ud8e rngestion rate for 
available to material that is traversing children of 0.2 grams per day to use in 
the alimentary canal. Such desorption exposure Pathway 3 to derive numeriatl 
would have to take pleoe before the JlnutatioOS for agricultural !end 
pollutant could cross the membranes practices in the final rule. In -addition. 
into the blood stream and be transported the Agency'ilu.decided to use the 16-
to sites i.n the body wheM it cou1d cause kilogram b()dy weight assumpti·on for 
toxic effects. Fourth, because ilie children angsstJng saw.age sludge is th.is 
Ag~y does not have RfDs ~ pathway_ . · . , 

6. IngestionofSoiiby Animals 

Conunent7 SeV91l commenters took 
issue with 1he EPA·s as-sumption that 13 
percent of ll grazing animal's diet 
contains -sewage 11ludge-amended soil. 
The commant8J'8 considered that the 1J 
percent 'S8wage s1udgefsoil ingestion 
used for Pathways 4 and 6 in the land 
application exposure assessment for th!J 
proposed rule was too high based on 
chronic .sewage sludge ingestion by 
cattle in field studies where sewage 
sludge or compost was surface applied 
to growing pasture. They suggested that 
a value based on long-term grazing 
. under average field conditions was more 
appropriate than assuming short-term 
grazing under poor field conditlocs. 
They further stated that in order for 
pesluw-Ied llvestod: to ingest 8 percent 
of their diet as ~wage sludge-emended 
soil over a liletims would require an 
extreme1y underdeveloped pasture as 
their sole source of food. In~ normal 
pasture .setting, livestoclc eat the ends of 
the grass which contains little adhering 
soil Pulling up plants with roots .and 
adhering .110il attached usually occurs 
only when adequate developa<l'maµire 
grass is not av.ailable. Tius()OU}d oorur 
during extreme drou~t cooditions. but 
it is not likely for the entire lifespan of 
the animals. The commentars suggested 
a range from t to 5 peroent of the 
grazing animals' d.i1M be-composed of 
sewage sludge-emended soil. ~ 
· In addition, the commenters noted 
that in any one year. the maximum 
fraction of a farm treeted with sewage 
sludge ranges from 10 to 33 peroent, . 
rather than· the 100 percent assumed ln 
the proposed exposure assessment. The 
commentera ,uggssted that the Agency 
multiply i.ts values by one-tenth to one
third .to reflect the actual fraction of 
acreage set aside for seWBge sludge 
application. · 

Response: The Agency agrees that the 
8 percent ingestion of sew~e .sludge
amended soll by gruing anime_ls . 
considered in :PBthwoys f and 6 for the 
land spp);ication proposed regulations 
was too consanative {Pathway$ S -end 1 
in the final rule). EPA BSSUmed ,that 
relatively large amounts cf soil would 
be ingested by gruing animals because 
some studies nrview:!f rimr to 
developing the prop · had reported 
these or higher w~ Tha Agency also 
assumed a diJutio;n of sswage sludge 
with 15 amtlmetsrs of soii when the 
sewa_ga s!~ge i11 applied to pasturea. 
Since the sewage :sllMige applied to 
pesturea is gsnanilly not incorporated 
in to Che soil (a, tt is for 10w eropsl, the 
Asency"s assumption mi~ ,on climatic 
corulitions ud:biological fadara lo 
assure mixmg to the l~ntimetsr 
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depth. The Agency feared that this 
ossumption may underestimate grazing 
animals ingesting sewage sludge in even 
greater concentrations than those 
determined in the exposure assessment 
model because this assumption 
depended on incorporation through 
weathering. 

Based on the submission of new 
information from a long~term study 

· reported by Chaney et. al.· (Reference 
No. 11), the Agency has revised its 
sewage sludge-amended soil ingestion 
assumption for grazing animals 
(Reference No. 58). In the study, sewage 
sludge ingestion was estimated from 
season-long analyses of feces of animals 
grazing in pastures receiving surface
applied liquid sludge or compost. The 
study concluded that the average intake 
of sewage sludge was 2.5 percent of a 
grazing animal's dry diet. Other 
informatiop indicated that in any one 
year the maximum fraction of a farm 
treated with sludge was 33 percent. 
Therefore, the actual fraction of the 
grazing animals' diet which is sewage 
sludge would be lower than 2.5 percent 
if the animals are rotated among several 
pasture fields. 

The Agency believes that exposure 
from surface-applied sewage sludge, as 
shown in the study, represents a much 
greater potential for ingestion than 
sewage sludge mixed with the top 15 
centimeters of soil used in the exposure 
assessment pathways for the proposed 
rule. In addition, whole season data are 
more appropriate than using single 
highest results in the exposure 
assessment because prolonged exposure 
is usually requJred before toxic levels 
can cause adverse effects. The Agency 
olso believes that animals are rotated 
among several fields and that many 
farms do not apply sewage sludge to 100 
percent of their land in any one y~ar. 
This would tend to lower the fraction of 
the livestock's diet affected by recent 
sewage sludge applications. 

Final Action: Based on new 
information and data submitted during 
the public comment period, the Agency 
has revised the maximum fraction of a 
farm treated with sewage sludge and the 
sewage sludge-amended soil ingestion 
assumption for grazing animals used in 
exposure assessment Pathways 5 and 7 
(Pathways 4 and 6 in the proposed rule). 
The exposure assessment for the final 
rule used 33 percent as the maximum 
fraction of a farm treated with sewage 
sludge and 1.5 percent sewage sludge 
(season-long average) in the diet of 
livestock grazing pastures amended 30 
days before the animals enter the field. 
The Agency believes that over time (1} 
the freshly applied sewage sludge will 
become mixed with the previously 

. applied sludge and soil surface and (2) 
grazing livestock can ingest the sewage 
sludge on the soil surface. The Agency 
believes, however, that the fraction of 
farmland treated and the rate of sludge 
ingestion is significantly less than the 
100 percent and 8 percent assumptions 
used in the proposed rule. 

.7. Plant Uptake and Phytotoxicily 

Comment: Many commenters 
recommended that Pathway 7 (Pathway 
8 in the final rule) be completely 
removed from the land application 
exposure assessment model. 
Commenters stated that because of the 
complex nature of the soil-plant-sludge 
interacting system, pinpointing the 
exact cause of the crop yield response 
is difficult. Since sewage sludge . 
contains a mixture of potentially toxic 
chemicals, predicting with a high degree 
of confidence that any observed adverse 
effect is a result of a particular pollutant 
acting alone or the result of synergistic 
effects from a combination of pollutants 
acting together is difficult. Furthermore, 
some commenters believed that this 
pathway should not be evaluated 
because it is essentially self-limiting. If 
a particular quality of sewage sludge 
caused phytotoxic effects, such as yield 
reductions, farmers and the public . 
would cease using it. 

In the-risk assessment evaluation for 
the proposed rule, phytotoxicity and 
plant uptake data were chosen based on 
a selection hierarchy. This hierarchy 
·grouped data from most preferred (i.e., 
"most like the conditions being 
regulated"} to least preferred (i.e., "least 
like the expected conditions to be 

. regulated"). For example, the most 
· preferred studies from which to extract 

data points were performed under 
sludge/field .conditions followed by 
sludge/pot conditions and the least 
preferred were pure organic compounds 
or salt/pot studies. . 

Numerous public comments were 
received on this approach. The majority 
stated that the use of salt or pot studies 
was an unreasonably worst-case 
situation that would drastically over
estimate plant uptake and phytotoxicity 
of sewage sludge pollutants. Studies 
using salt spikes instead of sewage 
sludge result in greater bioavailability of 
the metallic pollutants because they are 
not bound to an organic matrix and are, 
therefore, more freely taken up by plant 
roots. 

Likewise, greenhouse studies where 
plants are grown in pots are known to 
often over predict uptake compared to 
field conditions. This is becatise pots 
tend to restrict the area of root growth . 
and the small amount of contained soil 
tends to concentrate and retain the 

sewage sludge pollutants around the 
roots, thus accelerating uptake. Under 
field conditions, precipitation can 
disperse pollutants into the soil profile 
so that they are less available to the 
plants. In fact, numerous differences 
exist between the pot and field 
environments, such as the molecular 
form of the pollutant under 
consideration. 

Response~Tbe EPA disagrees that the 
phytotoxicity pathway (Pathway 8 in 
the final rule) should be removed from 
the land application exposure . 
assessment model because it is self
limiting (i.e., farmers would not use a 
product that diminishes or eliminates 
plant productivity}. The Agency 
believes phytotoxic effects should 
continue to be modeled even if they 
could become self-limiting.-This is 
because the phytotoxicity effects could 
be harmful and cause economic losses 
initially before these effects could be 
observed. In addition, sewage sludge 
could be applied to areas that do not 
have commercially valuable plant 
species but could still have pollutant
sensitive plant species that exhibit 
phytotoxicity resulting in secondary 
environmental impacts, such as erosion. 
The Agency believes that the public 
should not have to determine the 
adverse impacts of using sewage sludge 
by conducting their own field trials. The 
potential for adverse outcomes might 
cause the public to stop using sewage 
sludge products, thus confounding the 
Agency's stated policy of encouraging 
beneficial reuse. 

The Agency. however. agrees that 
sewage sludge/field studies should be 
used in place of salt or pot studies when 
such data is available and technically 
defensible. At proposal, incomplete 
information was available concerning 
sewage sludge pollutants, fate, transport 
and effects. and the means of sewage 
sludge use and disposal. However, 
rather than wait for more complete 
information in order to propose the 
regulations, the Agency proposed 
standards for those pollutants and use 
or disposal practices for which it had 
sufficient information, and solicited 
additional information from the public 
and scientific community during the 
public comment period. Section 405 
specifically contemplates that the 
Agency will issue regulations based on 
existing information in stages and revistt 
them periodically. 

To remedy information gaps. EPA 
worked with experts from both inside 
and outside the Agency during the 
public comment period to review the 
basis of the proposal's scientific and 
technical dota. As a result, new 
information obtained from the scientifh; 
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peer review experts and submissions 
from the public have improved the data 
used as the basis for the final part 503 
rule, which employs mostly sewage 
sludge/field studies. . 

Final Action: In the final rule, the 
Agency has decldAd to continue to 
evaluate the phytotoxicity pathway 
(Pathway 8) as part of the exposure 
assessment for land application 
practices and to use, in all possible 
cases, field data derived from sewage 
sludge to develop the pollutant transfer 
co-efficients for this pathway. Much of 
the field data was provided by scientific 
peer review and public comment on the 
proposed rule. This approach has 
resulted in more realistic values and 
higher allowable sewage sludge 
application rates and higher pollutant 
loading rates for the actual sewage 
sludge-field conditions regulated. The 
Agency believes that continuing to 
evaluate Pathway 8 provides a greater 
degree of public health and 
environmental protection, and 
demonstrates less pollut~nt uptake in 
crops as well as a lowor incidence of 
plant phytotoxicity. 

'8. Minimum Soil pH Requirements 
Comment: Many commenters 

suggested that lack of soil pH control in 
the proposed rule was a gros~ oversight 
on the part of the Agency, becou_se many 
studies have shown a direct relationship 
between pH and plant uptake of metals. 
The commenters maintained that if the 
Agency used studies conducted at 
certain pH levels in the exposure 
assessment models for agricultural land 
application practices, then those same 

· pH levels.should~ imposed in the final 
part 503 rule to ensure consistency 
between the results predicted from the 
modeling analysis and those achieved in 
actual practice. The range of pH levels 
suggested for the part 503 rule varied 

· from 5.5 to 6.5. However, some 
commenters objected to pH controls, 
arguing that higher plant uptake with 
lower pH is not always the case and that 
such controls may not be necessary for 
all agricultural land practices. . 

Response: The Agency agrees that 
prudence may require pH control for . 
certain agricultural land practices to 
ensure that exposure assessment model 
assumptions and results reflect actual 
field conditions. In developing the · 
exposure assessment pathways for 
agricultural land practices, the Agency 
used data on the plant species most 
sensitive to pollutants. Depending on 
the pollutant, the more sensitive species 
were generally leafy green vegetables, 
root crops, or legumes. Data taken from 
phytotoxicity studies generally had soil . 
pH at 6.5 or greater because farmers · 

generally used this condition to percent of a pollutant from an exposure 
maximize crop productivity. A recent route is absorbed and taken up by the 
review of available data indicates that target tissue. They urged the Agency to 
metal absorption by plants at a soil pH try to develop more reasonable 

· of 5. 7 to 6.0 is the same as at a pH of estimates of the RE value for the various 
6.4 oz. greater (Reference Nos. 28 and exposure routes. · 
113). Response: The relative effectiveness 

The Agency recognizes that soil pH is of exposure value as used in the 
o,ne of the strongest influences on the exposure assessments for agricultural or 
capability of plants to absorb pollutants D&M practices Is a unitless factor that 
from the sewage slu·dge/soil matrix. shows the relative toxicological 
However in some cases, data from low effectiveness of an exposure by a given 
pH studies were also used in the route when compared with another · 
exposure assessment model to develop route. (i.e., the relative effectiveness of 
the numerical limitations for exposure value relates the toxicological 
agricultural land practices. Therefore, effect of a pollutant to a receiving 
the Agency believes the numerical organism through a specific exposure 
limits protect a majority of U.S. soil pathway (e.g., inhalation) instead of a 
conditions without requiring pH control reference pathway (e.g., Ingestion 
for all agricultural land practices th.rough food) used to develop an RID or 
regulated under the part 503 rule. Q* value for a pollutant.) For example, 

Final Action: The Agency has decided carbon tetrachloride and chloroform 
to continue to use studies conducted at were esti!l}ated to be 40 ·and 65 percent 
pH levels tliat reflect a majority of U.S. as effective when exposure occurs, 

· soil conditions to derive the numerical respectively, by inhalation as by 
limitations for agricultural land ingestion. In addition to route 
practices a·s part of the final part _503 differences, RE can also reflect 
rule. The Agency believes that these differences in the exposure conditions 
numerical limitations protect public (e.g., absorption of nickel ingested in 
health.and the environment without soil · water has been estimated to be five 
pH control for all agricultural land times greater than when ingested in 
application practices. The exposure food). 
assessment includes data that reflects The Agency agrees that it should 
low pH soil conditions so result_ing develop reosonable estimates of the RE 
numerical limits provide an adequate value for the various exposure 
level of protection under a range of soil assessment pathways. However, it is 
conditions. The Agency recognizes that widely recognized that the RE factor 
unusual conditions not fully outside should only be applied where well-
modeled parameters may not be as documented and referenced information 
protected but believes that this is is availoble on the pollutant's 
mitigat~d by the conservatism of other phannacokinetics. When such 
factors used in the exposure assessment . information is not available, the 
including sensitive species. The result Agency's policy is to conservatively set 
of not regulating minimum soil pH RE equal to one to ensure protection of 
would simply mean that under l?Ome public health and the environment. 
unreasonably worst-case conditions the Since these data were not sufficiently 
numeric limitations would not be as well-documented at the time of ilia 
protective as the reasonably worst-case proposol, all of the RE factors used in 
conditions selected for the final rule. · the risk ossessment were assumed to be 

9. Relative Effectiveness of Exposure · 
Comment: Several commenters 

objected to the Agency using a relative 
effectiveness of exposure value (RE) of 
one for all pollutants in the exposure 
assessment for agricultural land and . 
D&M (referred to as "sale or give-away" 
in the final rule) practices. The 
commenters felt that sewage sludge
borne inorganic and organic pollutants 
do not have the same toxic effects on 
humans and animals when ingested 
from forage or food grown on sewage 
sludge-amended fields and that such an 
assumption is overconservative. 
Further, the commenters noted that this 
assumption implies that no observed 
differences exist in absorption among 
various exposure routes and that 100 

one. 
Final Action: After proposal of the 

part 503 regulotions, the Agency 
undertook a more extensive literature 
search to ident'ify the correct RE values 
for land application practices. For 
example, studies by Hinesly et al. 
(1985), in which femole chickens were 
fed diets containing three levels of · 
biologically incorporated cadmium, 
demonstroted that after 80 weeks the 
hens retained only 1.3, 0.98, and 0.87 
percent of the totol ing~sted cadmium 
(Reference No. 33). Similar results were 
obtained from studies with pheasant 
and sows (Reference Nos. 34 and 30). 

Recent data from long-term field 
studies have shown-that sewage sludge 
properties influence pollutant . 
bloavollobility-~rough binding of the 
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pollutants by the sewage sludge itself. 
However, the research data base on the 
fate of many sewage sludge-borne 
pollutants is still extremely limited. As 
a result, uncertaJnties about the health 
effects and threshold exposures of these 
pollutants has made the risk/exposure 
assessment for these pollutants difficult. 
Therefore, the Agency has decided to 
continue to use RE values equal to one 
for those pollutants with limited data 
but has revised Its RE values where 
sufficient scientifically defensible 
information was available indicating the 
bioavailability of the poJlutant was less 
than 100 percent. The Agency 
recognizes that in some cases this may 
result in numerical limits that may be 
more protective than necessary: 
however, EPA believes that it is prudent 
to have a balance of mid·range and 
bounding parameters In order to protect 
highly exposed individuals. 

_10. Soil Incorporation-and Density 

Comment: Three commenters argued 
that for EPA to assume that surface
applied sewage sludge would be fully 
mixed In the top 15 centimeters of soil 
due to climatic conditions and 
biological factors was unrealistic. They 
suggested that EPA consider sewage 
sludge/soil incorporation of less than 15 
centimeters. The commenters felt that 
biological and physical rrocesses would 
result In some mixing o surface-applied 
sewage sludge so that animals and 
humans would not be exposed to 
undiluted sewage sludge, but they 
submitted no data to support a . 
particular value. · 

One commenter criticized EPA for 
failing to describe how the soil 
incorporation depth and bulk density 
values were derived for the proposed 
rule. The commenter also questioned 
why these parameters were not 
evaluated in the proposal"s sensitivity 
analysis. 

Response: EPA disagrees that its soil 
incorporation assumptions are 
unrealistic. In the proposed rule for 
agricultural )and and D&M practices, the 
Agency assumed that sewage sludge Is 
incorporated into the top 15 centimeters 
of the soil. For pathways involving plant
absorption of a pollutant, the actual 
depth of soil incorporation should make 
relatively little difference. This ls true 
because the mean concentration in the 
root zone is likely to be more import~t 
than the distribution of the pollutant 
within the root zone. However, for 
pathways involving direct ingestion of 
soil by animals or children, the assumed 
depth of incorporation has greater 
importance. · 

EPA recognized that homeowners 
fertilizing their lawns are unlikely to 

Incorporate the sewage sludge product 
into an already established lawn. 
Instead, they would just spread it on the 

. surface where small children could be 
exposed. Alternatively, animals grazing 
on pastures may pull up shallow roots 
with the foliage, thereby Ingesting 
greater concentrat!ons of a pollutant 
than those assumed in the model. 
NevertJteless, homeowners or farmers 
may water the lawn after applying the 
sewage sludge product, causing the 
pollutants to migrate into the soil 
profile. Further dilution may occur as 
normal precipitation occurs or as worms 
and small mammals (e.g., moles} burrow 
into the soil. Emergent vegetation would 
also tend to disperse the pollutants and 
make direct exposure to the sludge/soil 
mixture more unlikely. The Agency 
believes that man-made and natural 
conditions are sufficient to ensure soil 
Incorporation of sewage sludge and that 
the average soil incorporation depth of 
15 centimeters is adequate to protect 
public health and the environment. 
However, for certain pathways that tend 
to exhibit a greater exposure to the 
pollutants in sewage sludge, the Agency 
assumed 100 percent ingestion-of 
sewage sludge. These pathways are 
Pathway 3 (child ingesting sludge used 
in a home garden}, Pathway 5 (human 
who consumes dairy products and meat 
from animals that Ingest sewage sludge}, 
and Pathway 7 (animals consuming 
sewage sludge adhering to forage crops 
or on the soil surface}. 

The Agency agrees that the final rule 
should show how the values for soil 
incorporation depth and soil bulk 
density were derived. However, a 
sensitivity analysis was not performed 
on these two parameters for the 
proposod rule because the Agency did 
not consider these parameters 

· candidates for site-specific modeling
the test for whether site-specific 
modeling was appropriate. If site
specific modeling for these factors had 
been allowed for agricultural land 
practices, the Agency would have 
needed to establish the soil type and 
_incorporation depth for each sewage 
sludge·amended field and to perform 
exposure assessment modelling based 
on these local conditions to ensure 
compliance. The Agency therefore 
rejected site·specific modelling of these 
factors for agricultural land practices as. 
being too burdensome to implement and 
instead established national numerical 
limitations based on average values for · 
soil Incorporation and soil bulk density, 
15 centimeters and 1.33 grams per cubic 
centimeters, respectively. . 

Final Action: In the absence of new 
information and data, the Agency has 
decided to retain the average value for 

soil Incorporation depth (15 
centimeters} excert for Pathways 3, 5, 
and 7, and for soi bulk density (1 .33 
grams per cubic centimeters} in the final 
part 503 regulations for agricultural land 
practices and sewage sludge sold or 
given away for use in home gardens. In 
addition, the Technical Support 
Document for Land Application shows 
the derivation of these two parameters. 

11. Background Pollutant Levels In Soil 
Two commenters suggested that EPA 

should establish site·specific inorganic 
poJlutant background levels in soil 
rather than use a single background 
level as Input Into the exposure 
assessment model for agricultural land 
practices because background levels of 
inorganic pollutants vary widely across 
geographical areas. The commenters 
said that establishing site-specific 
background levels for inorganic 
pollutants would provide more 
regulatory flexibility and foster 
beneficial reuse. 

One commenter stated that urban 
soils, where D&M sludge products are 
widely used, contain higher background 
·concentrations of inorganic pollutants 
than agricultural soils and that EPA's 
applying agricultural soil data to urban 
settings in the exposure assessment for 
the part 503 proposal was inappropriate. 

Another commenter argued that 
assuming zero background levels for 
organic pollutants in soil 
underestimates risk, especially for 
agricultural soils which could have 
received heavy applications of 
chlorinated pesticides before sewage 
sludge-amendment occurred. ,n some 
cases, the background levels of these 
insecticides in agricultural soils (rarely 
found in urban settings} can approach 
the concentrations found in sewage 
sludge. The commenter suggested that 
the Agency use average background 
levels for organic pollutants in soil as 
the baseline f~r estimating exposure 
from further additions of organic 
pollutants in sewage sludge. 

Response: The Agency disagrees that 
any of its exposure assessment 
assumptions concerning the background 
levels of inorganic and organic 
pollutants are inappropriate for 
establishing national numerical 
limitations for agricultural land and 
D&M practices. 

For metals, the Agency used an 
estimated nationwide median 
concentration for agricultural lands as 
the background level of metals in soil. 
In some cases, the background 
concentration of a metal is a significant 
fraction of the maximum allowable soil 
concentration. In addition, for the 
terrestrial Pathways 1 through 9 
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(Pathways 1 through 10 in the final 
rule), the Agency assumed that once the 
metal Is applied, it remains on the land 
indefinitely. Since no accounting is 
made for removal by (1) soil erosion, (2) 
leaching, (3) volatilization, or (4) 
absorption of the plant and ren:ioval of 
the harvested portion of the plant, the 
Agency believes that this assumption 
offsets the less conservative assumption 
·of using an average value to represent 
bac~round metals concentrations. 

The abilitr of plants to absorb metals 
from the soi was assumed to be the 
same as their ability to absorb metals in 
sewage· sludge. If higher background 
concentrations of metals were assumed, 
those numerical limits based on plant 
toxicity would be more stringent for 
copper, zinc, and nickel. However in 
sol!le cases, the higher background 
concentrations of metals would exceed 
the allowable pollutant concentration in 
the soil. At this time, the Agency 
belieyes that selecting more stringent 
background levels is unnecessary and 
that the levels used in the final rule 
protect plants from metal toxicity. . 
However, as discussed earlier in the 
preamble, the Agency plans to 
investigate the impact sludge has on 
plants in its monitoring study to 
detennine what role background levels 
and pH play in the uptake of metals by 
plants grown on sludge-amended fields. 

The Agency also assumed that 
chromium In sewage sludge and soils 'is 
generally in the trivalent. not 
hexavalent, state. According to the EPA 
publication, "Application of Sewage 
Sludge to Cropland: Appraisal of 
Potential Hazards of the. Heavy Metals to 
Plants and Animals," by Council for 

. Agricultural Science and Technology, 
Report No. 64, November 15, 1976, p. 25 
(EP A-430/9-76-013): 

Haxavalent chromium remains as such In 
a soluble fonn In soil for a short time but Is 
eventually reduced to trivalent chromium 
and then changed to forms oflow solubility. · 
Haxavalent chromium is toxic to plants. but 
sludges cor.taln little, if any, haxavalent 
chromium because It is reduced to the 
trivalent state during the sewage sludge 
digestion process. 

·This conclusion is also supported by the 
findings of Patterson and Kodukula 
UWPCF 56: 432, 1984) who determined 
metal distributions in activated sewage 
sludge systems. 

For organic pollutants, the expbsure 
assessments for agricultural land and 
D&M practices were performed to · 
measure only the incremental 
carcinogenic risk over background 
levels of organic pollutants, making 
measuring or estimating the actual 
organic pollutant background levels 
unnecessary. In addition, the majority of 

organic pollutants regulated in th~· 
proposed rule have short half-lives (i.e., 
less than one year) and are not expected 
to remain In the environment for long 
periods of time; therefore, they should 
volatilize or degrade between sewage 
sludge applications. 

Final Action: The Holmgren (1985) 
database, upon which the median 
background metal concentration levels 
for the proposal were based, is 
considered one of the most thoro~gh 
analyses ofilational uncontaminated 
soils available (Reference No. 35). The 
Agency has decided, based on reasons 
discussed previously, to continue to use 
this database In the final rule to estimate 
the national median baclcground 
concentrations for inorganic pollutants 
In soil. In addition, the Agency has 
decided to continue to use a zero 
background concentration level for 
organic pollutants evaluated in the final 
rule for agricultural land and D&M 

·practices. . 
The Agency recognizes that using a 

national median concentration for 
inorganic pollutants and zero 
concentration for organic pollutants to 
represent all agricultural background 
pollutant levels would over predict 
exposure in some cases while under
predicting it in others. However, EPA 
believes that these assumptions, 
includi~g other conservative 
assumptions concerning the fate and 
transport of metals and organic 
pollutants in ·soil, are adequate to 
protect public health and the 
environment. 

Land Application-Non-Agricultural 
Practices 

·In the part 503 proposal, the Agency 
did not conduct a pathway exposure 
assessment for non-agricultural land. 
Instead, EPA proposed to regulate non
agricultural uses through capping 
sewage sludge concentrations. EPA 
established numerical pollutant 
)imitations for non-agricultural land 
application practices using data on 
existing sewage sludge quality from the 
"40 City Study." This approach 
followed a preliminary risk assessment 
which determined that those practices 
did not result in high levels of human 

· exposure. Aggregate risk analyses using 
the proposed numerical limitations did 
not show significant human health 
effects on the fOpulation as a whole. 

The Agency s aggregate risk analysis 
for non-agri~ultural land application 
was based upon the assumption that 
sludge would be applied to non
agricultural latid under the conditions 
provided in the rule. Among these were 
restrictions on growing crops and 
grazing animals. Consequently, these 

proposed management practices would 
eliminate any potential for exposure 
through many of the 14 potential 
pathways of exposure that had been 
identified for sewage sludge applied to 
agricultural'land. Moreover, other 
pathways were not considered because, 
of their nature, they would not be 
applicable (e.g., protection of children 
In a home garden setting). Therefore, the 
Agency estimated aggregate effects from 
human exposure to pollutants in sewage 
sludge applied to non-agricultural land 
using only two pathways of exposure: 

1. Sludge-Soil-Surface Water-Human 
(Pathway 11); and . 

2. Sludge-Soil-Ground Water-Human 
(Pathway 12W} · 

Using data on national application 
rates and the two exposure pathways, 
the Agency estimated that application of 
sewage sludge to non-agricultural land 
would result in a maximum individual 
cancer risk of 2x10-8 based upon the 
98th-percentile pollutant concentrations 
shown In the "40 City Study." The 98th
percentile pollutant concentrations were 
calculated from a regression analysis of 
the values of 25 pollutants in the "40 
City Study." The Agency selected the 
98th-percentile concentration to prevent 
potential deviations from the pollutant 
concentrations in the "40 City Study" 
and to prevent increases in any risks 
associated with the application of 
sewage sludge to non-agricultural land. 
The Agency believed that this approach 
would ensure thot sewage sludge quality 
would not get -worse and, therefore, 
assure the continued validity of the risk 
assumptions underlying the Agency's 
regulatory control decisions. 

Peer review and public comments 
raised a number of concerns with 
pennitting the application of sewage 
sludge to non-agricultural land at 98th· 
percentile pollutant concentrations. 
Many commenters were concerned that 
the proposed approach was arbitrary (an 
artifact of the "40 City Study") and did 
not adequately protect public health and 
the environment. A complete . 
description of the 98-percentile . 
approach and the proposed Ngulatio11,9 
for non-agricultural land application is 
found in the proposal at 54 FR 5785-
5789, 5798-5800, 5804-5807, 5860-
5861,5868-5871,5879-5880,5895. 

Comment: Many commenters 
questioned the Agency's use of the 98.th
percentile approach, stating that the 
approatji has scientific and technical 
deficiencies and either over- or 
underregulates non-agricultural land 
application of sewage sludge. depending 
on the pollutants of concern and the 
practice. Some commenters stated that 
the proposed approach would reduce 
th~ desirability of the non-agricultural 
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land practices because of the Increased · rule) used to establish final numerical 
public perception of a human health or limits for ' 'agricultural" land 
environmental risk. Many commenters . application are also appropriate for non-
suggested that the Agency divide non- agricultural practices and do not require 
agricultural land application into further modification. 
different practice categories. This would Final Action: Based on public 
allow the Agency to tailor its exposure comments and scientific peer review. 
assessment to each non-agricultural the Agency has revised its exposure 
land practice category, thereby assessment approach for regulating 
maximizing alternatives for encouraging sewage sludge applied to non-
beneficial use while protecting public agricultural land (a practice covered 
health and the environment. unqer land application). The approach 

Many commenters were concerned for the final part 503 rule uses an HEI 
that the numerical limitations derived .exposure pathways assessment for three 
from the 98tb-percentile approach were categories of non-agricultural land 
not supported by adequate risk practices: (1) Forest lands, (2) soil 
assessments or substantiated by field reclamation sites (e.g .• lands devastated 
studies. In addition, commenters stated -by such situations as natural disasters, 
that the 98th-percentile based numerical strip mined areas, construction sites), 
limitations could not be considered a and (3) public contact sites (e.g., parks, 
substitute for evaluating plant and golf courses, campuses, playgrounds, 
animal exposure pathways. Some highway medians, among others). 
commenters stated that ·the approach for . The Agency recognizes that some of 
Agricultural and non-agricultural land these categories differ from others 
application practices should be regarding the method of sewage sludge 
consistent. application (e.g., soil reclamation sites 

Response: The Agency agrees with may have· only one or more high rate 
public and scientific peer review sewage sludge applications over a short 
comments. The Agency's objective is to time period while public contact sites 
encourage the beneficial use of sewage may have many low rate sludge 

. sludge wherever consonant with applications over multiple years). For 
adequate protection of public health and this reason, the Agency conducted a 
the environment. To be consistent with . separate exposure assessment for each 
other beneficial reuse practices within non-agricultural land application 
the final part 503 rule, the Agency category·. In addition to meeting the 

. developed numerical limitations for numerical limitations, the application of 
non-agricultural land application of sewage sludge must also meet specific 
sewage sludge after an exposure management practices that the Agency 
assessment evaluation similar to that for is requiring for non-agric:ultural land 
"agricultural" land application (see · application. · · 
earlier·discussion in thisjart). Based on The final exposure assessment 

"'scientific peer review an public approach for non-agricultural land 
comments, the Agency now believes practices uses many of the same 
that adequate data is available from modeling assumptions, exposure 
direct studies of plants and animals in pathways, and target organisms (i.e., 

Comments on the Proposed Exposure 
Assessment Approach and Risk · 
Management Issues for Surface· · 
Disposal 

Surf ace Disposai-AIJ Practices Except 
Mono/ms 

In the February 6, 1989, proposal, 
·EPA proposed requirements for the 
disposal of sewage sludge on a surface 
disposal site. EPA did not perform a 
pathway-by-pathway exposure 
assessment for this method of sludge 
disposal for purposes of the proposal. 
The Agency defined "surface disposal 
site" as an area of land on which only 
sewage sludge is placed for a period of 
one year or longer. Surface disposal 
sites.have no vegetative or other cover, 
are not part of-the POTW's treatment 
process, and are not sites used for 
temporary storage of sewage sludge 
prior to final use or disposal. In 
addition, the proposal did not include 
monofills under the surface disposal 
practice and regulated the two practices 
separately. 

As proposed, owners or operators of 
sewage sludge surface disposal sites 
would not need to comply with 
extensive management requirements . 
This is because the Agency concluded 
that surface disposal sites generally. are 
small, located in rural areas on lands 
owned or controlled by local 
governments, and do not pose a 
significant threat to public health or the 

· environment. The Agency proposed 
numerical pollutant limitations for 
sewage sludge disposed at surface 
disposal sites based on "current sludge 
quality" (i.e., the 98th-percentile 
pollutant concentration shown in the 
"40 City Stud "}. : · 

non-agricultural sewage sludge HEis) as were used for agricultural land 
scenarios (or reasonably interpolated practices. However, because the Agency . 
from other sludge studies) to yield valid recognizes that the two practices do 

. Commentsh?esponse: For many of the 
same reasons explained previously 
(Land Application-Non-Agricultural 
Practices-EPA determined that it 
would be more appropriate to evaluate 
pollutants destined for use or disposal 
using an exposure pathway risk 

results when evafoating risk for differ, some of the exposure pathways 
different non-agricultural land practice for agricultural land application have 
categories. · been modified for non-agricultural land 

Tne Agency evaluated all 14 practices. In addition, different 
pathways assessed for agricultural land assumptions used within each non
practices for their applicability to use of agricultural _practice category have 
sewage sludge on non-agricultural land. resulted in the Agency tailoring the HEI 
The Agency believes that not all the for each exposure pathway specific to 
pathways (or assu~ptions used In the practice category. A detailed 
characterizing these pathways) for discussion of the exposure as11essment 
agricultural practices are appropriate for . methodology (i.e., models, pathways, 
non-agricultural land practices. Thus, parameter values, assumptions, and 
the Agency has deleted some of the others) .used for non-agricultural land 
pathways and revised the assumptions practices in the final part 503 rule can 
used in others to be better suited to a · be found in the Technical Support 
risk assessment for each non- Document for Land Application. - · 
agricultural land practice category. lnfor~ation on obtaining this-and other 
However, the Agency has determined , technical support documents is 
that the new mass balance methodology provided In Part XIV-Availability of 
and revised Pathways 11, 12A,_12W Technical Informational on the Final 
(Pathways 12, 13, and 14 in the final Rule. 

. assessment methodology), the Agency 
revised its approach for regulating 
sewage sludge surface disposal sites. 
Instead of establishing pollutant 
limitations based on 98th-percentile 
sewage slu'dge quality, which_ many 
commenters felt was arbitrary and not 
adequately protective, EPA used 
expo~ure assessment models and 
pathways to develop numerical 
pollutant limitations based on risk. The 
EPA's revised approach for surface 
disposal sites is very similar tQ the two-

. tiered approach used for sewage sludge 
·mono fills. A description of the exposure 
assessment approach for sewage sludge 
monofills is provided in this part, 
Surface Disposal-Monofills. 
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Final Action: In the part 503 proposal, 
the Agency proposed to establish 
numerical pollutant limitations based 
on existing sewage sludge quality for 
sewage sludge surface disposal sites. 
·This was because of the Agency's 
preliminary conclusion that such a 
disposal would not result in high levels 
of pollutant exposure to potentially 
exposed individuals. Further, the 
Agency's aggregate risk analysis did not 
show significant human health effects 
on the population as a whole from this 
disposal practice. To derive numerical 
limitations based on existing sewage 
sludge quality, EPA used the 9Rth
percentile pollutant concentrations from 
the ''.40 City Study." · · 

Peer review and public comment~ 
suggested scientific or technkal 
deficiencies in using the 98th-percentile 
pollutant concentrations. Many 
commenters were concerned that the 
proposed approach was arbitrary (an 
artifact of the "40 City Study") and not 
adequately protective of public health 
and the environment. As a result, 
today's final part 503. rule regulates both 
monofills and surface disposal sites in 
one category called "surface disposal." 
The rule uses an exposure assessment 
approach (similar to the two-tiered 
approach for sewage sludge monofills) 
for deriving numerical pollutant 
limitations for sewage sludge disposed 
of in piles or trenches at surface 
disposal sites. 

The Agency also evaluated the 
potential risks to wildlife from 
monofiHs ·and other surface disposal 
practices as part of today's final rule, 
and found that wildlife exposure was 
not significant enough to develop 
numerical limits using the wildlife 
exposure pathways for tbese practices. 
The Agency has concluded that there 
could be exposure a.nd potential risk to 
wildlife that actively forage on surface 
disposal sites. However, current 
evidence does not indicate significant.. 
levels of foraging or other biological 
activities that would lead to significant 
exposure for these practices, and that 
the management practices required for 
surface disposal by the final part 503 
rule were adequate to protect wildlife. 
In addition, significant .acologica·I 
differences generally exist between 
these disposal practices and land 
application practices where sewage · 
sludge is applied directly into wildlife 
habitats and feeding areas {and for 
which the Agency is promul,gating 
numerical limits and management 
practices under today's final rule). , 
However, "EPA has no reason to believe 
that exposure is significa11t for land 
npplication practices either, but as 
discussed earlier ln the pr~amble is 

committed to studying these practices lo and the exposure-based national 
ensure that the part 503 regulation ·pollutant limits for "lined" practices fa.r 
protects wildlife. exceeded pollutant concentrations 

The conditions within sewago sludge found ie sewage sludge from the NSSS. 
surface disposal sites are physically and · The Agency concluded from its 
·biologically different fr.om the evaluation that "lined" surface disposaJ 
conditions at land application sites. For practices provide more than an adequate 
example, because of the physical nature level of public health and 
of these sites, active monofills 11nd other environmental protection, even in the 
surface disposal sites do not appear to absence of national numerical Jimits. 
provide a suitable habitat {i.e., a place The second tier applies to "unlined" 
to live) for many speci~s. Daily disposal surface disposal. sites receiving sewage 
operations, using trucks, bulldozers, sludge that contains any pollutant that 
pipelines, and other types of sludge violates the national numerical 
spreaders, are expected to further limitations established for the first tier. 
reduce the likefihood that individual In addition, the second tier also applies 
surface disposal sites would be available to those "unlined" sites where the 
for wildlife as a feeding source. sewage sludge is disposed within 150 
Therefore, wildlife would generally meters of the property line. For thos.a 
have to come from habitat areas outside surface disposaJ sites, the owner or 
the surface disposal site to feed . Surface operator of the site or treatment works 
disposal sites are often at least partially (if different from that of the surface . 
separated from habitat areas by disposal site), would submit site-
industrial activity and structures, which specific data to EPA to use in 
would impede access to these sites. calculating alternative pollutant 
Thus, wildlife are not expected to have concentrations for that particular site. 
significant exposure from these The owner or operator (or applicant) 
practices. Therefore, wildlife exposure will use the same exposure pathways 
pathways for surface disposal pract'ices and EPA approved models to calculate 
(including monofills) were evaluated alternative pollutant concentrations. A 
but not used to establish numerical more detailed discussion of the second 
pollutant limitations for use in the two- lier is presented below in the monofill 
tiered approach for the final part 503 section of this part. 
rule. . The two exposure pathways modeled 

Under the two-tiered approach for by the Agency for evaluating national 
surface disposal sites, sludge whose pollutant limitations or to be used by 
concentration would not permit the applicant to calculate alternative 
disposal undM the first tier would be case-by-case pollutant concentrations 
subject to alternative limitations (using site-specific data) for surface 
established under the second tier. The disposal sites are listed below. These 
first tier derives one set of national pathways are similar to the 
numerical limitations for pollutants reconstructed Pathways 13 and 14 
found in sewage sludge based on a HEI (Pathways 12A and 12W in the 
exposure scenario using two exposure proposed rule) used for agricultural land 
pathways: air, and ground water. The practices and monofills, and they 
national numerical limitations are employ the same mass balance 
established for surface disposal sites methodology. 
without a liner. The models and Pathway 13-ln exposure Pathway 13, 
assumptions used in the exposure the Agency evaluated the exposure of an 
pathways to develop the national individual inhaling vapors of any 
numerical pollut811t limitations are volatile pollutants that may be in the 
similar to those used to derive the sewage sludge disposed at a surface 
monofill limitations, with certain disposal site. The exposed individual 
modifications described below. EPA (HEH is assumed to be Jiving at the 
believes such an approach is re·asorrable downwind edge of the site o.nd is 
in view of the similarities in likely inhaling air, at a rate of 20 cubic meters 
environmental effects between disposal per day for 70 years, that has been 
of sewage sludge disposed of on .surface contaminated with volatile organic 
sites and in monofills. compounds from sewage sludge 
. The Agency also evaluated, using the disposed of at the site. 
aggregate risk assessment, a second set Volatilization rote coefficients for 
of national numerical limits for "lined" uncovered cells are.calculated with 
surface disposal practices. The Agency. equations that consider constituent 
determined that national numerics] parameters including the Henry's Law 
limits for "lined" surface disposal sites coefficient, molecular weight and 
including monofills were unnecessary distribution coefficient. The rate of 
because the aggregate risk assessment contaminant release throu,gh 
showed very low baseline risk from volatilization is estimated separately for 
current sludge surfaC?S disposal methods a covered and uncovered surface 
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disposal site. Contaminant loss to the 
vapor pathway is diluted into the total 
volume of air passing within two meters 
over the site during the period of . 
contaminant release. This box model is 
used to determine the expected air 
concentrations to which the HEI is 
exposed for each unit of concentra~ion 
vaporized at the downwind edge of the 
site. The allowable lifetime exposure to 
each contaminant (based on a risk level 
of 1x10-•) is then used to back
calculate the allowable loss rate to the 
vapor pathway. This value is then 
divided by the fraction of contaminant 
vaporized to determine the allowable 
pollutant concentration at the site. 

Calculation of criteria for surface 
disposal sites through this pathway is 
similar to the methods described later 
for monofills. One difference is that the 
equations used to model emissions are 
different for surface disposal sites, 
reflecting the fact that these facilities 
have a liquid surface throughout their 
active lifetime. Another difference is 
that surface disposal facilities are not 
assumed to receive a soil cover. As with 
monofills, pollutant contributions are 
allocated to different media using a 
mass-balance approach. This calculates 
the fraction of constituent loss caused 
by volatilization, leeching, and 
degradation. 

Pathway 14-ln exposure Pathway 14, 
the ~gency evaluated the exposure-of 
individuals who would obtain their 
drinking water from ground water 
contaminated by the surface disposal 
site. Numerical pollutant limits for the 
ground water pathway are derived for 
surface disposal sites with methods 
similar to those used for monofills. 

Contaminant losses are first 
partitioned among the three competing 
loss processes: Volatilization, leachfng · 
to ground water, and on-site 
contaminant degradation. For surface 
disposal sites, the relatively high water 
content of the sewage sludge received at 
the site results in an increased rate of 
seepage from the facility as compared to 
that estimated for monofills. Once the 
fraction of contaminant lost to leaching 
has been determined, the V ADOFT 
finite element module (a critical fate 
and transport model used in assessing 
this pathway) is used to estimate flow 
and transport through the unsaturated 
zone and is linked to a three 
dimensional analytical model AT123D 
to depict po11utant fate and transport in 
the saturated zone. For surface disposal 
sites, the linked model considers the 
extent to which constituent transport in 
the saturated zone is affected by local 
mounding of the water table beneath the 
site (i.e., increased hydroeulic pressure 
within the sludge pile on the water table 

below the site). V AOOFT accounts for a 
number of processes including 
advection, dispersion, adsorption, and 
degradation. The mass flux into the 
saturated zone is used as input to 
AT123D which couples this source term 
with aquifer characteristics to predict 
concentrations; Exppsure concentrations 
are predicted based on well locations 
150 meters or less downgradient of the 
site for facilities located over a source of 
drinking water. Reference drinking 
water criteria are either MCLs or are 
based on a risk level of 1x10-• for an 
HEI who consumes two liters of water 
per day over a 70-year lifetime. 

Surface Disposal-MonofiJl Practice 

In the part 503 proposal, EPA 
evaluated two exposure pathways for 
sludge monofills (also referred to as 
sludge-only landfills): (1) human 
exposure to sludge pollutants that 
infiltrate the grollfld water and are 
subsequently ingested from drinking the 
water (Pathway 12W); and (2) human 
exposure through vaporization of 
pollutants from the fil) material and 
their subsequent inhalation (Pathway 
12A) .. The analysis considered the long
term exposure that an MEI would 
receive from drinking two liters of 
ground water per day and from inhaling 
20 cubic meters of air per day at the 
property boundary of the monofill. The 
Agency calculated the combined water 
and air exposure to the MEI and 
compared the combined exposure to a 
MCL, RfC, RID, or pollutant risk-specific 
dose. As described as follows, the 
analytical framework for the ground 
water model hes four components: (1) a 
calculation of contaminated leachate 
pulse duration, (2) a -model of pollutant 
behavior and movement in the 
unsaturated zone. (3) an evaluation of 
metal solubility in ground water, and (4) 
a model of pollutant behavior end 
movement in the saturated zone. 

The analysis begins with assumptions 
on the monofill size and fill thickness.
the pollutant concentrations in the 
sewage sludge. the pollutant 
concentrations in the leachate, and the 
net recharge (infiltration) rate. The 
duration of time. T (years), over which 
the fill releases a metal pollutant to the 
unsaturated zone (leachate pulse 
duration) is then calculated from the 
following factors: the metal 
concentration in sewage sludge, CS 
(milligrams per kilogram); the sewage 
sludge solids content, SS (kilograms per 
liter); the fill thickness, D (meters); the 
assumed leachate concentration, CL 
(milligrams per liter); the ground water 
recharge rate, R (meters per year); and 
the excess liquid in the original sewage 

sludge volume, EL (liters per liter). The 
result is: 
T = ((CS x SS/CL} - EL) x DIR 

The EL term merely adjusts the 
recharge water budget for excess water 
in the sewage sludge. For degradable 
organic pollutants, the above calculation 
is modified to account for the rate of 
decay within the fill. as described in the 
support documents (Reference Nos. 72 
and 102). 

The above calculation of the leachate 
pulse duration assumes that leachate 
concentration remains constant over 
time until the sewage sludge is ' 
completely depleted of the po11utant, 
thereby modeling the leachate pulse es · 
a mathematical square wave. For any 
particular inorganic pollutant, the 
leachate concentration is determined by 
a solid/liquid partition coefficient and 
the concentration CS in the sewage 
sludge. 

The leachate pulse (i.e., the initial 
volume of liquid entering the 
unsaturated zone containing the initial 
concentrations of pollutants in that 
liquid volume from the fill) was then 
used in the unsaturated zone model, 
CHAIN (Reference No. 112). CHAIN 
assumes a steady rate of percolation 
through the unsaturated zone and 
calculates the concentrations in the 
leachet& as affected by sorption to the 
underlying soil end decay (of organic 
pollutants). The effect of sorption is to 
reduce peek concentration of the 
leachate and to slow its movement 
through the soil. For both metals and 
organics, sorption to soil is detennined 
by e solid/liquid partition coefficient. 
The effect of decay is to reduce the 
_overaU amount of organic pollutant in 
the leachate. For organic compounds, 
decay includes the processes of 
hydrolysis and anaerobic 
biodegradetion. 

In evaluating exposure to the MEI, in 
the proposal, the depth to ground water 
is assumed to be zero over Class I 
ground water and one meter over Class 
II and Class Ill ground water. CHAIN is 
bypassed in assessing exposure to an 
MEI for monofills located over Class I 
ground water, but it is used for assessing 
exposure to an MEI when a monofill is 
located over Class II or Class Ill ground 
water. 

At the bottom of the unsaturated ·zone, 
the peak concentrations of metals in the 
leachate pulse, attenuated as calculated 
by CHAIN (where applicable), are then 
adjusted for solubility constraints, based 
on the calculatic5ns ofMINTEQ. 
MINTEQ is a computer model which 
calculates the fraction of metals 
remaining in solution, and the fraction 
of metals precipitating out of solution 
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and .auaching to the-aquifer-rock matrix 
(RefeN3nce No. 20). The CHAIN model 
does not actually operate the. MlNTEQ 
model but rather, in an iterative manner, 
uses the results of previous MINTEQ 
calculations et various conditions of pH 
and Eh to calculate pollutant . 
concentrations in the aquifer. TJie 
MINTEQ solubility adjustments ere 
applied only to the six metals (arsenic, 
cadmium, copper, lead, mercury, end 
nickel). At the low pH and high Eh used 
in the proposed exposure assessment 
analysis, MINTEQ predicted that copper 
would be the on1y metal to procipitate 
in amounts that would reduce greatly · 
the ground water concentration. 

The flux of pollutants entering the 
aquifer in the area beneath the monofill 
was then input as a square wave (i.e., 
the entire pollutant mass or flux 
entering the aquifer enters 'it all anhe 
same concentration) at the peak 
concentration to the saturated zone fate 
and transport model. AT123D 
(Reference No. 117). This model 
calculates the behavior and movement 
of the contaminant plume, as affected by 
advection (ground water flow), diffusion 
and dispersion '(mixing), sorption, 
decay, and·distance from the sewage 
sludge unit to 'th'e property boundary of 
the monofill or 150 meters (whichever 
is less). For Class II and Class 1II ground 
water, the MCL must be met at the 
property boundary of the monofill or · 
150 meters, whichever is less. The effect 
of diffusion-and dispersion is to spread 
the pollutant plume verticolly end 
horizontally. thereby further reducing 
the peak concentration. AT123D was 
only operated for Class II and Class HI 
aquifers, since in Class I aquifers the 
leachate must meet the MCL upon entry 
to the aquife~. 

The components ofthe model 
(leachate puls&-CHAIN-MINTE~ 
AT123D) were operated in an iterative 
trial-and-error mode to determine the 
sewage sludge concentration that 
produced a peak concentration equal to 
the MCL ot the point of compliance. 

The Agency evaluoted exposure to 
pollutant vapors even though dewatered 
municipol sewage sludge is unlikely to 
contain significant quantities of hii;hly 
volatile material. Most volatiJe 
pollutants would vaporize before 
sewage siudge disposal, particularly 
during w.istewater aeration or during 
scwa,ge sludge dewatering. The model 
used here (Reference No. 65) has two 
key components: .(1) Calculation of the 
flux of volatile pollutants into the 
atmosphere. and (2~ determination ·or 
the paolc air conoentra'tion at the 
property boundary. . . 

Tho model is formulated so that the 
vapori.r.otion llux -depends on the ini~iai· 

concentration of a pollutant in the 
sewage sludge and on the monofill's 

. cover material. During the time the 
sewage sludge is assumed to be 
uncovered, the rate of vaporization is 
controll.ed by the rate of diffusion into 
the air (as opposed to diffusion up 
through the sludge). The flux is thus 
fonnulated to depend primarily on the 
wind speed and Henry's Law constant 
(concentration of the pollutant in .air 
divided by the1::oncentration of the 
pollutant in water at equilibrium). 

During the time the monofill is 
temporarily or permanently covered, the 
rate of vaporfaation depends on the rate 
of diffusion up through air-filled pores 
in the cover .material. The rate thus 
depends primarily on the cover 
material's porosity-and thickness and on 
the Henry's Law constant. 

The mean flux from the monofill is 
determined by considering the areas of 
the monofill expected to be uncovered 
and temporarily or permanently covered 
at any time. The concentration at the 
centerline of a plume downwind of the · 
monofill depends on the siz.e of the 
monofill, the distance to the point of 
compliance at·the property boundary, 
the wind speed, and the degree of . 
atmospheric mi.xi.ng. The wind direction 
is assumed never to change so that the 
MEralwaysremains in the centerline of 
the .plume. The predicted vapor 
exposure was combined with the 
predicted drinking water exposure and 
then com1_>ered to the -exposure allowed 
by the-MCL, RID, or risk-specific dose. 

Comment: Many commenters 
maintained that liners should either be 
required for monofills-thus making the 
national numerical limitations less 
stringent or eliminating them-or that 
site-specific numerical limits be 
established when physical parameters 
(e.g., synthetic liners) at the site differ 
from those used in the exposure ·. · 
assessment pathway. Other commenters 
advocated requiring liners and 
eliminating the national numerical 
Jim itations. 

Response: For many-of the sime 
reasons explained previously (Lend 
Application-Agricultural Practices), 
the Agency revised exposure Pathways 
12A and 12W (Pathways 13 and 14 in 
the final rule) for calculating numerical 
limits for disposal of sewoge sludge in 
monofills. The reconstructed pathway$ 
make use of improved models and more 
·realistic modeling assumptions. and 
they include a mass ba~ance 
methodology to account for partitioning 
of pollutants across the pathways. The 
Agency be Ii-eves 1hat these changes 
should improve the precision end 
accura1;y of model outputs (i.e .• 
numerical pollutant limits) for theso . 

pathways and satisfy many of the 
criticisms reC8ived from commenters. 

The Agency <,lisagree11 that liners 
should be required for all monofills. 

· However, the Agency agrees that . 
national numerical limitations could be 
less stringent or even eliminated for 
sludge-only landfills that have liners 
provided the exposure .pathway and 
aggregate risk asses&ments show that 
such pollutant limits are unnecessary to 
adequately protect public health and the 
environment. . 

A fundamental regulatory principle 
used in developing the proposed rule 
was pollution prevention. The Agency 
believes that it is more protective ~d 
equitable to prevent sewage sludge 
contamination by co~trolling pollutants 
et the source than it fs to require clean
up of the contaminated grciund water. 
Therefore, controlling the quality of the 
sludge being·used or disposed of is an 
over-riding objective of the rule. By , 
controlling the source, subsoquent 
contamination of the ground water .from 
sludge-only landfills is of less concern. 
With this principle in mind, the Agency 
decided to calculate the proposed 
national numerical concentrations of 
pollutants based on the monofill being 
unlined. However, for the -proposal, the 
Agency did not consider whether a liner 
would provide such an effective means 
of pollution control that national 
numerical pollutant limits would 
become meaningless as a way of 
encouraging pollution prevention 
because the numerical limits would far 
exceed those pollutant concentrations 
ever_ found in sewage sludge. Sludge
only landfills having a minimum EPA 
liner are just such a cose, rendering 
national numerical limits ineffective as 
a means of encouraging pollution 
prevention. 

The EPA agrees that own~r or 
operators (or applicants} of monofills 
should have the option to establish 
alternative (site-specific} numerical 
limits when certain physical and ground 
water quality porameters at the site 
differ from those used in the ~xposure 
assessment pathway. In the proposal. 
alternative numerical limits were 
established under three case-by.-case 
circumstances when tile physical 
parameters :at :a monofill site (excluding 
all other surface disposal practices) 
differed from those .used in the exposure 
assessment models. The three 
circumstances (proposed only for 
monofills) were osfollows: 

Case #1-Wh~n a monofill has a 
sewage sludge.unit that is less than 150 
meters from the property boundary of 
themonofill. sile-!pecifi.c numerical 
limits for the pollutants iD the sludge 
would be recalculated. The applicant 
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would use the actual distance to the 
property boundary as a factor to 
estimate the amount of dilution used in 
the EPA-approved exposure assessment 
model so that numerical limits would 
not exceed the human health criteria at 
the point of compliance (i.e., the 
property boundary). 

Case #2-Numerical limits for those 
monofills over ground water categorized 
as Class 111(2) could be calculated if the 
background ground water concentration 
of one or more pollutants exceeds the 
EPA MCLs, the risk-specific doses 
corresponding to an incremental 
carcinogenic risk level of 1x10-•, or the 
RfDs, as appropriate. For those 
pollutants whose background ground 
water concentrations did not exceed the 
EPA human health criteria, the national 
pollutant limits in the proposal applied. 

Case #3-If the concentration oI one 
or more pollutants in the sludge 
exceeded the national limits, the owner 
or operator could submit documentation 
showfog that site-specific date, rather 
then the parameters used by the Agency 
in the model to establish the national 
limits, could be used in calculating the 
pollutant concentrations for sewage 
sludge pieced in the monofill. Under the 
proposal, the numerical limits would be 
recalculated for all pollutants using the 
site-specific date that the owner or 
operator substituted for the EPA 
parameters used in the model. 

The proposal allowed site-specific 
modeling to derive the numerical 
pollutant limits for sewage sludge 
disposed of in monofills. This approach 
did not preclude the applicant from 
incorporating into the model the site's 
artificial characteristics (e.g., a synthetic 
liner) in addition to its natural 
characteristics (e.g., a natural clay liner). 
The applicant was thus not prevented 
from incorporating the effect that 
containment measures would have on 
infiltration or recharge flow rates 
through the fill materiel end on the 
porosity and pollutant sorption beneath 
the fill . For the proposal, the numerical 
limits were thus capable of being 
modified to account for the effect of 
containment measures such es liners. 

Final Action: In order to simplify the 
final rule end ease the administrative 
burden on the regulated community, the 
Agency hes broadened the definition of 
"surface disposal" to include sludge
only landfills (also referred to es 
monofills) and hes developed one set of 
national numerical pollutant limitations 
for ell "unlined" surface dispose) 
practices. , 

As discussed earlier in this pert, 
national numerical potlutent limits were 
evaluated for surface disposal sites with 
"liners" but were not included in the 

final rule because EPA determined that 
"lined" surface disposal practices 
provide more than an adequate level of 
public health end environmental 
protection, even in the absence of 
national numerical limits, and that such 
limits would not encourage pollution 
prevention. This revision condenses the 
regulations and retains the site-specific 
modeling option set forth in the 
proposal for monofills for "all unlined" 
surface disposal practices meeting 
certain criteria (the part 503 proposal 
only allowed the site-specific option for 
monofills). 

In the final rule, EPA used exposure 
assessment Pathways 13 and 14 to 
establish national numerical limits. If 
the physical and ground water quality 
parameters at the surface disposal site 
differ from those used in the exposure 
assessment to derive the national limits, 
site-specific numerical limits may be 
recalculated for the site. There are two 
circumstances in which these site-
specific limits are available: . . 

Case #1-When a surface disposal site 
has a sewage sludge unit that is less 
than 150 meters from the property 
boundary of the site, site-specific 
numerical limits for the pollutants in 
the sludge may be recalculated. The 
applicant can use the actual distance to 
the property boundary as a factor to 
estimate the amount of dilution used in 
the EPA-approved exposure assessment 
model so that numerical limits would 
not exceed the human health criteria et 
the point of compliance (i.e., the 
property boundary). 

Case #2-lf the concentration of one 
or more pollutants in the sludge exceeds 
the national limits, the owner or 
operator can submit documentation 
showing that site-specific data (i.e., 
parameters other than the parameters 
used by the Agency in the model to 
establish the national limits) should be 
used in recalculating the pollutant 
concentrations for sewage sludge placed 
in the surface disposal site. Jn the final 
rule, the numerical limits may be 
recalculated for all pollutants using the 
site-specific date that the owner or 
operator substituted for the EPA 
parameters used in the model. 

Using an EPA-approved model end 
the site-specific parameters, the owner 
and operator (or applicant) will 
calculate for Agency review end 
approval alternative pollutant 
concentrations for the ~urface disposal 
site. This approach does not preclude 
the applicant from incorporating into 
the model the site's artificial 
characteristics (e.g., a synthetic liner 
that does not meet EPA specified 
minimum requirements) in addition to 
its natural characteristics (e.g., e natural 

clay cover or depth to ground water). 
The site-specific numerical limits are 
thus capable of being modified to 
account for the effect of containment 
measures such as liners. 

In addition, in the final rule, the 
Agency hes established one set of 
national numerical limitations using 
two revised exposure assessment 
pathways (Pathways 13 and 14). The 
national pollutant limits ere established 
for all surface disposal practices without 
an EPA specified minimum liner 
including sludge-only landfills without 
a liner. As discussed above, the final 
part 503 rule does not require sewage 
sludge to meet national numerical 
pollutant limits if disposed of in or on 
a surface disposal site with an EPA 
specified minimum liner. Jf the sewage 
sludge that a treatment works wishes to 
piece in en unlined surface disposal site 
(i.e., e site without the EPA specified 
minimum liner) continues to exceed the 
national numerical limits or the site
specific numerical limits calculated for 
the site on a case-by-case basis, the 
treatment works must either reduce the 
concentration of the pollutants through 
more stringent loco! pretreatment limits, 
install an EPA specified minimum liner, 
or find an alternative way of managing 
the sewage sludge. The revised exposure 
pathways used in the final rule to 
evaluate and develop national 
numerical pollutant limits for sludge
only landfills (a practice cover under 
the definition of "surface disposal") are 
as follows: 

Pathway 13-The vapor pathway is 
designed to protect an HE! living et the 
downwind edge of the site end inhaling 
air at a rate of 20 cubic meters per day 
for 70 years that hos been contaminated 
with volatile organic compounds. 
Volatilization rate coefficients for · 
uncovered or covered landfill cells ere 
calculated with equations that consider 
constituent parameters, including the 
Henry's Law coefficient, molecular 
weight, and distribution coefficient. The 
rate of contaminant release through 
volatilization is estimated separately for 
its covered end uncovered states. 
Contaminant loss to the vapor pathway 
·is diluted to the total volume of air 
passing within two meters over the site, 
Q.uring the period of contaminant 
release. This box model is used to 
determine the expected air 
concentrations to which the HEI is 
exposed for ea.ch unit of concentration · 
vaporized. The allowable lifetime 
exposure to each contaminant (based on 
a risk level of 1x10- 4) is then used to 
back-calculate the allowable loss rate to 
the vapor pathway. This value is then .. 

. divided-by the fractic,n. of contaminant 
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vaporized to detennine the allowable 
concentration at the site. 

Pathway 14-As in Pathway 13, the 
first step in calculations for this 
pathway is to partition contaminant 
losses among the three competing loss 
processes: volatilization, leaching,,and 
contaminant degradation. This 
calculation requires an estimated first
order loss coefficient for leaching, 
calculated based on an assumed 
equilibrium partitioning of pollutant 
between adsorbed and dissolved phases 
within the monofill, and on an assumed 
rate of seepage from the facility. Once 
the fraction of pollutant lost to leaching 
has been i:letermined, the V AOOFT 
finite element module is used to 
estimate flow and transport through the 
unsaturated zone and is linked to a 
three-dimensional analytical model 
(A T123D) to depict fate and transport in 
the saturated zone. V ADO FT accounts 
for a number of processes including 
advettion, dispersion, adsorption, and 
degradation. The mass. flux in the · 
·saturated zone is used as input to 
AT123D, which couples this source 
term with aquifer characteristics and 
chemical properties. Exposure 
concentrations are predicted based on 

. well locations 150 meters or less 
4owngradient of the site for facilities 
located over a source of drinking water. 
Reference drinking water criteria era 
based on either MCLs or an HEI who 
consumes two liters of water per day 
and a risk level of 1x10-4 • 

Comments on the Proposed Exposure 
Assessment Approach and Risk 
Management Issues for Incineration 

The Agericy used a single exposure 
pathway. inhalation of sewage sludge 
incinerator emissions, in analyzing 
exposure to the MEI for the proposed 
rule. ln developing the proposal, the 
Agency evaluated the inhalation of 

· sewage sludge incinerator emissions of 
arsenic, beryllium, cadmium. 
chromium, lead, mercury, nickel, and 
total hydrocarbons. Total hydrocarbons 
were used as a surrogate for all organic 
pollutants. 

The Agency performed air quality 
modeling to determine allowable 
concentrations in sludge that translate 
to pollutant emission rates (mass per 
unit time) that would not impose undue 
risks to en MEI in the vicinity of the 
incinerator. In the case of total 
hydrocarbons, the allowable emission 
rate determined by modeling was the 
numerical limit for the purpose of the 
proposed standard. For metals, an 
allowable sewage sludge concentration 
was derived from the allowable 
emission rate. 

The Agency evaluated the inhalation 
of beryllium and mercury during 
development of National Emission 
Standards for Hazardous Air Pollutants, 
which specify allowable emission rates. 
For the proposed rule, the Agency took 
the NESHAPs values lo be the allowable 
emission n1tes of beryllium and mercury 
for sludge incinerators. 

The analysis of the inhalation of 
incinerator emissions employed 
atmospheric dispersion modeling to 
relate emission rates to ground level 
exposure concentrations. As discussed· 
below, the allowable emission rate was 
determined from (1) the allowable 
ambient air quality concentration at 
grouna level (the risk-specific 
concentration), (2) the stack height of 
the incinerator and other physical 
characteristics of the site, and (3) the 
meteorological conditions of the site. 
The allowable sewage sludge quality 
was then detennined by the above 
allowable emission rate, the rate of 
sludge incineration, and emission 
control efficiency. 

For the proposal, the allowable 
ambient air concentration was set to 
correspond to a risk-specific dose for 
four carcinogenic metals (arsenic, 
cadmium, chromium. and nickel), 
assuming that the MEI inhales 20 cubic 
meters of air per day and that indoor 
and outdoor air concentrations are 
esseniially equal. Sewage sludge 
incinerators were allocated an air-shed 
contribution of lead that corresponded 
to ·25 percent of the National Ambient 
Air Quality Standard. 

The allowable ambient air 
concentration for total hydrocarbons 
was based on (1) statistical relationships 
between the concentration of totbl 
hydrocarbons and the concentrations of 
specific organic pollutants emitted by 
the four sewage sludge· incinerators that 
were tested and (~ the assumed cani:;er 
potency of the specific organic 
pollutants. To develop a site-specific 
risk-based concentration for total 
hydrocarbons in the proposal, the 
Agency developed a weighted 
carcinogenic potency (referred to as Q1• 

or Q*) value for the organic compounds 
that were projected to be in the 
emissions of a sewage sludge 
incinerator. In developing the Q* value, 
the Agency multiplied the Q* value of 
every carcinogenic organic pollutant 
listed in IRIS by the weighted fracti,;m 
of the compound in the emissions of 
sewage sludge incinerators. Calculating 
a weighted fraction of a compound in 
the emission required a two step 
process. · 

First, the Agency determined the 
concentration in micrograms per cubic 
meter (ug/m3) for the.pollutant in the 

emissions in one of three ways. If the 
compound was measured in the · 
emissions of a sewage sludge incinerator 
during one or more EPA tests, the 95th
percentile of the measured 
concentrations for the compound was 
used. In the case of compounds 
expected to be present because they are 
commonly found in other combustion 
_emissions (e.g .. emissions from 
municipal waste combustors or 
hazardous waste incinerators) but not 
detected, the concentrations of these 
compounds in emissions from these 
sources (ug/m3) were used. Finally, for 
the remaining pollutants listed in IRIS 
and not detected in the emissfons of 
sewage sludge incinerators, an 
analytical detection limit of 0.1 ug/m3 

was assigned to those pollutants. The 
Agency then calculated a weighted 
fraction for each pollutant by dividing 
the sum of all the pollutant 
concentrations into each individual 
pollutant concentration. Then the 
weighted fraction of each pollutant was 
multiplied by the pollutant's cancer 
potency value (Q*) and the rasulting 
product was summed to give a weighted 
carcinogenic potency value for all 
carcinogenic pollutants detected or not 
detected . 

·weighted fractions were also 
calculated for all non-carcinogens that 
have a reference dose in.IRIS.-However, 
the Agency assumed that the actual 
ambient air concentration of the non
carcinogens (i.e., threshold pollutants) 
-would not exceed their inhalation RfDs 
and, therefore, do not contribute to the 
weighted Q* value or cause adverse 
health effects. The weighted Q* value 

· was calculated as 0.013 (milligrams· per 
kilogram per day)-•. 

From the Q* value, the Agency 
developed a risk-based concentration 
(RSC) for THC of 2.69 ug/m:l used in the 
proposal. This value represents the 
lifetime average exposure to THC.that 
would yield a risk of 1x10-$ for the 
most exposed individual. The proposal 
used the RSC in a simple equation to 
develop a site-specific numerical limit 
for the maximum allowable THC 
concentration in the facilities 
·incinerator emissions. This calculated 
numerical limit is compared to the 
oxygen-corrected total hydrocarbon 
reading from the flame ionization 
detector to determine if the incinerator 
would be in compliance with the 
facility's permit. 

Three models were used in the 
proposal for incineration to derive 

·emission dispersion factors: ISCLT, 
LONGZ, and COMPLEX I (Reference No. 
74). ISCLT is intended for urban or rural 
situations where the terrain elevations 
do n'ot exceed Che stock height. It 
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consid.em the:aerod.ynamic. effaat:of 
building downwash, which isilikely to 
be signiflaant.for man:y:sewa9B!sludge 
incinerators. with short.stacks: The otlier. 
two models do nottevaluate building· 
downwash:.but ara mme. appropriBte in 
situations where, terrain.eleYations 
exceed- the siack.heisht Such temrin is 
termed.camplex:terrain: LONGZ:is. 
intended far. compie~:urbarr,terrain, 
while COM!>LEX.lis:intendect fim
complex.ruml terrain .. 

AlHhme:modellrrequire data,on the · 
incinerator,.the surro.unding terrain, and· 
th~meteor.ology of the site where the. 
inciherator:is.Jocated. Incinerator data 
included stack heisbt,.stack exit: 
diameter, gas,flow,.arui~gas temirerature. 
Meteorological data included joint 
frequency distributions.of wind 
direction; wtndispeed;,and atmospheric 
stability. The: lbcalion of the MEI: was 
not specified beforehand, but itMas set 
at the location predicted by the,model. 
to have the higliest-long-tenn:ayerage 
ground lev~l:concentration. 

In assessi.ng the'exposum to the MEI1 
ISCLT was. u~d because,of its.ability to 
simulate.·buildihg,downwash. Since-the 
MEI location. for facilities with 
significant dow:nwash.tends to be close 
to the incinerator, the inability to; 
simulate complex-terrain accurately was 
not:considared·a serious shortcoming. 
Sid~·by-side comparisons of-the-three 
models indicated.that; where·:downwa&h. 
is significant,JSCLT predicts:higher. 
concentnwans,tliarr LONGZ 01 .. 

COMF~.I •. e.ven in.complex.terrain. 
Evaluation ofthe.effect.of:model 

parameters on.the-ntsults indicated that 
stack height was a key, parameter. 
Consequently,.the '1gency found:that 
the dispersion factor (maximum long
term ~xposure concentration.per. unit 
rate of emission) varies with.sta~· 
height.By modaling.:a,number. of: 
facilities.having. variaus stack heights, 
the Agency. was able:to·generate a 
correlation.between.dispersion:faotor 
and· stack:height. Although: th&:stack 
diameter.mdgas.velocity also. varied. 
among,these· facilitiea-, these,parameters 
were J.lOtimportant.lfild ha~:little effect 
,:;n the correlation. Other parametars. 
went held:oonstant and were applied to 
all facilities: wind characteristics;of. 
Atlanta,.Georgia (which had:the,worst 
combinatian of.parameters.in any U.S. 
city examined)1.flatterrain; .sas, 
temperature (38·.dllgr88s.Celsius): 
building height (5.5 meters); and 
building effective-diameter (:J9.a-meters) 
(Referenae.No. 4Sl. The results-of.this. 
analysis,w.ere.presentbd in,Table·9·or 
the proposal; which .correlated-stack 
heights- to national dispersion-factors- for 
use.in establlshing:numerical pollutant. 
limits for sewage sludge incinera1hrS· 

(except in the-case,where..stack height 
exceeded·es meters; the-proposal wouid. 
have required.usewf a~"sood: 
engineering'.practice" heiglit to correlate. 
to.a'dispersion factor in Table. 9). 

The metals emission. control 
efficiencies assumed.in assessin9 the 
exposur.e to·the MEI·correspanded to the 
worst 10 percent oHiPA's datacon 
sewage:siudge.incinerators. These, 
control efficiancies were: as: followsi 
arsenic, 96 p.ercent; beryllium,.99 
percent~ cadinium, 65: percent~ 
chromium, 96 percent; lead, 6:r.percenr; 
mercucy, O percent: and nickel, 95 
percent. Control efficiencies-were not. 
assumed·for organic:compounds, 
Instead, tota:J hydr.ocarbons-wei:e· used·to 
control: organic emissions. 

The Agency proposerl;a,THC. 
operational standard of :zp· ppm as one. 
of seyeral·optiona it was.considering for 
regulating sewase slud8e·incinel'ators in 
the November:g:,.1.990;. notic8' of the ~ 
NSSS. AHha time; theiA-gency 
concluded'.that the 20.ppm. THC option 
was acceptable for sewage sludge: 
incinerators because it-was:consistent 
with the·20 ppm,THC:standard ·used for· 
hazardous.wa&te incirrerators•and was 
within the operaUng·range for 
incinera~ors tested by. the Agency. 
Because flie Agency:had.only tested g. 
sewage sludge incinerators, and:was 
basing its me standard' for sludge 
incinerators·on incinerators designed to 
fire hazardous waste; EPA requested 
comment on what leverthe operational 
standard for. me should.be set·(i.e ., 10 
ppm, 20 ppm, 30 ppm. etc.). · 

Comments: The A-gency r8€eived 
numerous comments on the-exposure 
assessment: approach. used: to-establish 
numerical:pollutant limitations-for · 
sewage sludge incinerators. M1my 
commenters-argued that' EPA lacked 
adequate data on the scientific basis for 
establishing-metals-em~sion control 
efficiencies.for sewage sludge 
incinerators; Commenters.further stated 
that selecting the·worsf 10 percent. 
(10th-percentile) from such limited data 
lacked adequate justific;ation and·was an 
arbitra.ry decision on:ilie Agency's P.art; 
In addition, many- commenters were 
critical of EP.Ns table of national air 
dispersion factors. The commenters. 
cited:the Agency!s use of·an outdated 
ISCL T model and inappropriate or 

· overconservatlve modeling_a&sumptions 
as the major,problems.with Hie analysis 
used to -develop.the dispersion facturs. 
Several:commenters felnhat·the table of 
dispersion factors was,unnecessary and 
that the Agency should' requir& site
specific modeling using Clean Air Act· 
procedures to determine the,air 
dispersion factor for:a,sewag!;l·sludge· 
incinerator: 

Several commenteN (including. thu, 
Agency's Science-Advisory Board.and: 
other scientific rev-ie.w).took issue .with 
the methodology used to establish TiiC 
limitations contending that too many 
scientific uneertainties· e~ist in the 
calcuiation of. a.single-we-ighted 
carcinogenic JJO~ency value representing· 
the .risle of organic oomp.ounds,emitted 
from sewage sludge. incinerators-. Other. 
commenters· opposed certain· other. 
aspects of the.,Agency's proposed· 
method for.calculating hydrocarban· 
limitations, including·assigning. a· 
detection limit.of 0.1 µg/m3 for· both. 
carcinogens and threshold compounds, 
not detected· in anY. of the incinerators
tested by EPA but included in.EP.A'.s, 
IRIS,data base: Many-commenters. 
pointed· out that the·correlation.between, 
me readin~,and the total 
concentration)ofdetected.organics in· 
the four. incinerators.EPA.tested· was 
poor and!that EP.A should conduct more· 
testing before it tries to calculate a risk 
for total hydrocarbon emissions. 

Commenters supported a single 
operational.standard. for THC.emitted. 
from:sewage.sfodge incinerators but 
questioned.EPA:s proposed 20.pP,m 
THC standard as being unrealistically 
low and outside.the r:iormat:operating 
range for existing sludge incinerators .. 

Response: The Agency has concluded 
that iris infeasible to establish a risk
based numerical pollutant limits for, 
THC emissions from sewage sludge 
incinerators and that it should.adopt an 

· operational standard· for total 
hydrocarbon.emissions .. The, 
uncertainties;identified by the.Agancy.'s, 
SAB and commenters-hava·convinced 
the Agency that site-specific, risk
related THC emission limits cannot be 
technically supported. 

In.addition, with respect to metal· 
control:Hmits, the Agcncy·agrees that 
adequate data on.sewage sludge 
incinerators- are not available to 
establish·nationnl metals emissimr 
control efficierrcies; and· that its 
simplified air model (an outdated-ISCLT 
'model) and'.assumptions were not 
adequate·to develop.national air 

· dispersion factors for sewage sludge 
incinerators: Control efficiency refers· to 
the effectiveness of an incinerator and· 
its air pollution-control system ih· 
preventing-the release of metals-to the· 
atmosphere .. The·.air dispersion facto!" 
relates-the ma~imum allowable 
emission rate of-a·pollutant from a 
sewag!l sludge-incinerator stack- to·a 
maximum allowable-increase in -the· 
ground leveJ:ambient air-concentration 
for that pollutont·at-a·specific distance· 
from the-incinerator. The.ail"dispersion· 
factor and:the combined· metal control · 
efficiencies of the incinerator·and ttie air- · 
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pollution control system are key 
variables in calculating safe numerical 
limits for pollutants in sewage sludge 
destined for incineration. 

In the part 503 propo54l, the Agency 
established metals emission control 
efficiencies and air dispersion factors to 
provide owners and operators of sewage 
sludge incinerators greater flexibility in . 
complying with the regulations. Under 
the proposal, owners and operators had 
the option of (1) site-specific testing to 
determine the metal emission control 
efficiency and the air dispersion factor 
for the incinerator or (2) using the 
control efficiency and dispersion factor 
established by the Agency to calculate 
the maximum allowable concentrations 
of pollutants in the sewage sludge to be 
incinerated. 

Further, the Agency agrees with many 
of the comments provided by the public 
and the scientific peer review 
committees concerning the limitations 
of its approach for establishing site
specific THC limitations for sewage 
sludge incinerators, and that an 
operational staudard(s) for THC is more 
appropriat~ given data and scientific 
limitations. In the part 503 proposal, the 
Agency proposed to establish site
specific numerical limitations for THCs 
and required continuous monitoring of 
THC as a technique for controlling toxic 
organic emissions from sewage sludge 
incinerators . . Total hydrocarbons were 
used as a surrogate for organic 
pollutants emitted from sewage sludge 
incinerators. The Agency proposed 
limiting the concentration.oftotal 
hydrocarbons in the emissions in -lieu of 
specifying the concen.tration of organic 
pollutants in sewage sludge that may be 
fed into the incinerator. The Agenc,Yu 
performed air quality modeling to 
determine the emission rates for organic 
pollutants (as measured by THC) and 
inorganic pollutants that ca1. be allowed 
without imposing undue risks to the 
most exposed individual jn the vicinity 
of the incinerator. As discussed above, 
for organic pollutants the allowable 
emission rate determined by modeling 
is the numer.ical limit fo.r THC 
emissions from sewage sludge 
incinerators. This is not the case for 
inorganic pollutants or metals, where 
the allowable emission rate was used to 
derive a safe inorganic pollutant 
concentration in the sewage sludge on I) 

pollutant-by-pollutant basis. 
EPA had originally considered 

controlling the concentration of organic 
pollutants fed into an incinerator on a 
pollutant-by-pollutant basis, similar to 
the approach proposed for.metals, 

. However, the approach was not feasible 
for organic polluta~ts bec<!use the 
Agency could not establish a 

destruction and removal efficiency operational standard similar (but not 
(DRE) for sewage sludge incinerators. identical) to the technology-based Tier II 
DREs of an incinerator are needed to approach being used by the Agency for 
relate the emission of an organic hazardous was~e comh1~stio'n systems 
pollutant to its risk-specific · (40 CFR Parts 260, 261, 264 and 270, 
concentration and to an allowable safe Standards for Emission Monitoring for 
concentration of organic pollutant in the Owners and Operators of Hazardous 
sewage sludge to be incinerated. Waste Incinerators; and 40 CFR Part 
· EPA proposed to limit the 260, Burning of Hazardous Wastes in 
concentration of total hydrocarbons in Boilers and Industrial Furnaces 
the emissions of sewage sludge {Reference Nos. 104 & 95)). . 
incinerators for two reasons. First, the · The CW A specifically authorizes 
approach controls the emission of alternatives to establishing numerical 
individual organic compounds found in limitations for pollutants in sewage 
sludge fed into the incinerator;,and sludge in certain circumstances. Section 
second, the approach controls the . 405{d){3) o(the CWA states: 
emission of organic compounds that are _ Alternative standards-For purposes of 
created during the combustion process this subsection, if, in the judgment of the 
(i.e., products of incomplete Administrator, it is not feasible to prescribe 
combustion, PICs). The Agency or enforce a numericalJJmitation for a 
recognized setting limitations on total pollutant identified under paragraph (2), the 
hydrocarbons was an innovative Administrator may instead promulgate a 

· approach that might stimulate design, equipment, management practice, or 
considerable scientific debate as to its operational st1mdard, or combination thereof, 
use in the proposed rule -and t_o its which in the Administrator's judgment is 

l adequate to protect public health and the · 
applical:!i ity to other Agency. environment from any reasonably anticipated 
incinerator programs. adverse effect of such pollutant. 

Final Action: The Agency agrees with 
many of the .findings and Congress recognized that 
recommendations made during circumstances would arise where it 
scientific review of the proposal and would not be feasible for EPA to 
public comment period. As a result, the prescribe numerical limits for pollutants 
Agency has used an updated ISCL T in sewage sludge for certain sewage · 
model for exposure evaluations for the sludge use and disposal practices. Since 
four carcin·ogenic metals and lead, and a scientifically defensible methodology 
has revised its approach for determining currently does not exist that can 
air·dispersion factors, control accur~tely link the _concentration of 
efficiencies for inorganic pollutants (i.e., organ~c pollutants m ~ewage sludge to 
metals) and its THC approach for . organic pollutants em1tte_d fi:om.the 
controlling organic pollutant emissions stack of a sewage sludge mcmerator, 
from sewage sludge incinerators. The ~A has c?n~!uded t!1at establish~ng_ 
Agency has not established air . s1te-spec1.fic org?m~ polluta~t hm1ts 
dispersion factors and metal control for sewage sludge mcmerators 1s just 
efficiencies for sewage sludge such_ a case. Thus, for the final rule, the 
incinerators because it currently lacks Age~cr has established a nations~ . 
adequate data to establish dispersion opera~10nal standard for THC em1ss10ns 
factors and control efficiencies on· a of 100 ppm (measured as a monthly 
national basis. However, in the final . average} to ensure that good operating 
rule the Agency has required owners practices at se:wage sludge· incinerators 
and operators of sewage sludge · achieve an adequate level of public 
incinerators to conduct site-specific • health and envfronmental protection. 
modeling and performance tests of their · EPA has selected a regulatpry limit of 
facilities to calculate the air dispersion 100 ppm THC (measured on ~ monthly 
factor and the control ·efficiency with averag~orrected to 7 percent oxygen) 
which the incinerators and air pollution .for sewage sludge incinerators because: 
control systems control the emissions of (1) it is within the range of values 
one or more of the pollutants listed 'in . reported in our data base for 
the.final rule. The Agency has incinerators bur.ning sewage sludge; (2) 
determined that the updated ISCLT the monthly average excursion policy · 
model is the preferred air dispersion ensures good operating practice at 
model for evaluating pollutants of slu.dge incinerators on a continuous 
concern for the final rule, and that the basis; and (3) the aggregate risk 
dispersion factor modeling and assessment for this practice showed low 
emission control tests are to be "baseline" risk to the HEI and the 
conducted using models and procedures population as a whole. · · 
specified by the permitting authority The final part 503 approach requi.res 
with jurisdiction over the incinerator. owners and operators of sewage sludge 

In addition, the Agency has replaced incinerators to monitor continuously -to 
its proposed THC approach with an ensure that the THC level do~ not 
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exceed.a 89tffl1operatihs;practicetbased. 
TIIC.limit:(i,&.,.an opel'8tion11l,standard 
for THG emissiom)-oflW0 ppm·T.HC. As 
discussedslater; oonUnuous.'IJ:dG: 
monitoring;ia,mquired:using:a-flame, 
ionization·deteetion (FID} system:ov.er 
the life-oftthe.-pennit. 

EP Al has.adoRted,an ayerational, 
standard.of. WO 1mm.for:all.sewag~ 
sludge incin.er.ators;beGaUse iV 
concluded that all PQ'l:W6 should. 
achieve-this-emission 1avel. Data•in the, 
record clearly. establish: that fluidized 
bed incinerator, will have no.difficulty 
in.complying._ with.this standard and 
that most multiple·heaah:units.can also 
comply. In the case of.some rimltip_le 
hearth incinerators, POTWs will·need to 
implement.process:and·"good 
engineering;Qracticet' contr.ols ta meet 
the prescribed limits:.Requiring1 

compliance with the·l.Q0 ppm·standard 
will.requir:e:smmr reduction from: 
current levels of sewage-sludge• 
incinerator-emissions· but· the' Agency 
cannot:estiinate how·such· changes-from 
current'practice might reduce human 
exposure. / -

The aggregate-risl,;. assessment" shows
that, in tlie «ase of01g!)nic·emissions\ 
current emissions-represented a,ris~ of 
0.2 (based:on-"best'esttinate'" emission 
·levels)1to.-4,cancer case- (based on 9lJlh~ 
percerrtile."worst case" emission levels3 
annually-and:a risk-to a HEI of4~-10·- 4 

to 7xl0- 3; EI?A concluded that any. 
reduction.in risk associated·w.ith 
reducing-TPIC.emissions:below 10o·ppm 
could not:be justified:in terms of
increased.protection of.public heallh 
and the.enYironment.KPA based;this 
concfosion.on:the far:tthat·the risk 
assessment fur. incinerator inchub!d·very. 
conservative:assumptiom,, These 
assumpttons.yielcledmsults that thEJ 
Agency·liairconcluded probahl~r 
overstate the risk.associated·with. 
current lev,els of:sewage sludge 
incinaratorrorganic. emissions. 

The risk assessment numbers.are
based. on·estiinations of. organic 
emissions from sewage sludge 

. incinerators. In order to,deve-JoP.. these 
estimations, .a number. of very 
conserv-ative.assumP.tions were made-for 
both the best estimate and·worst case 
scenarios, that probablY. results in 
ovarstating.IBC emissions, for purposes
of this-analysis. These:include. assuming 
that all organic.comP.,Ounds that were 
sampled. and!analyzed. for at seven 
sewage sludg1,3 incinerators-the .organic 
compounds included fu the Agency's 
risk assessment data ba'S8, IRIS--are 
present in the organic.emissions-of,172 
POTW-incinerators, In- fact~ the.data 
establish.that many of. these-compounds 
(including,aldrin/dielruin and. 
hexachlorobenzenel were not detected 

at all in the-samplesdnftiy one percent' 
of the.·calculated aggt9gate .i:isk.is-:base~ 
on risk a-ssooiated with:three: 
compourids;,not- found irr.the,sewege 
sludge samples,and1that.will;not be 
created in. th&proces9 of combu&tion .. 
Furt.hermora;.organic:compounds-.not· 
detected in:the·sampling at 
concentrations: below, the deteetion 
limits wera:assigned emiil5ion· levels 
that corresp.onde.d:to:tbe,d:e.taction limit 
concmntmtions;.This;ov.erstates THC . 
emission~ b0Gause--th-e;ttue-lbYa:l is: 
below·t-he--detootion; limit.met may. be, 
significantly, lower.orcnon.-exlistentt 
Moreover;.organic:compounds:tliat.wer.B'· 
not'.detected in-thesamp.les:w~m still 
assumed ·to beiemitted: by an incinerator. 
The emission le:vel SBSigned fbr;t.be-se . 
compounds is;either.ilie:dataction limit 
value: or·av.eraga. values based.on. 
detection limits-forotlrer·compounds. 
Again, this mpresents an assumption-. 
that results: in.o:ver5tatement' of the: level. 
of risk. . 

After calculating.risk associated with 
sewage sludge incinerator emission· for 
THC'using.the,assumptions discussed:, 
above, for its "worst•aa110~· scen8l'io~ the: 
aggregate assessment-increased ttres'e. 
estimates b;y a:factonn.5;to·ax;GO.unt for 
organic emissions frorrrthe stack that· 
have not b.een.i<tentified or quantified: 
This was-done:on the.assumption that. 
there,are-unidentified: and·. unquantified 
organic emissions from sludge 
incinerators. EPA, in itsrecent reportto. 
Congress on.municipa'l waste 
combustion concluded tflat a· significant 
portion of·organics.emissions (80. 
percent or.more) have not been · 
identified andquantifi.e.d. How.ever., the 
report went.on to explain that the 
portion of the mixture-that is. 
carcinogenic-and. its· potency, is. not 
known. (The Municipal Waste. 
Combustiorr.Study Report.to.Congress 
(U.S. EPA:.1987a).) <::onsequently; 
increasing:tbe. risk cakulations-by a, 
factor of fi v.e· o.verstatas· risk. to. the. extent 
that the unaccounted.found 
unquantified portion ofthe,emissions' 
stream does not'include:carcinoganic 
organics, 

In.light of,this.and the fact that o:ver 
half the calt:ulated risk is-associated 
with.compounds not.detected in sewage 
sludge, EPA.determined that there is no 
basis for. limiting emissions to a level 
below.100.ppm. As previously. 
explained-, EPA considered requiring 
sewage sludge incinerators to achieve a 
20 ppm_ emission level, Howe.var, the 
Agency had.not considered how much . 
variability (i.e-,, excursions above the· 
THC standard} it would. allow in 
measuring.THC emissions from sewage 
sludge incinerators for purposes of 
compliance. ObviousJ'y, requiring.a 20 

ppm TI-IC .opru-atiorr&ii standard:on.a 
quarterl~ar:y.early ·ha.sis, is;&igrrifiCBntly. 
differsnt.fmm,enforoingzthB:same' 
standard on a daily. ar.:mnnthly·lia-sis;. 
For·example, if.the-.!igency used·a 
yearly'averaga'aS' i~-excursion policy for
enforciilg·the·20: ppm-TI!ICstandard·, 
emissions-from sewage:sludge, 
incinerafors,could,be.significantly.·above
the THC-standard· fur per-iods:u p-. to.si~ 
montlis, 

However; the Agency has decided to 
adopt.a .monthly. averaging. p11riod,for · 
the purpose·ofidetermining compliance. 
If the Ag.em:::.y-enforced-the ZO ppm:'f.FIC 
standard orr-a-monthly basis; sucti· a: 
policy. would1be,overp1otective g~ven 
the: "oaseliile-'"aggregate-ris~S'associa-ted 

'with sewage·sludge-incinerators~ and 
many sludge incinerators would'be,o~t 
of'compiiam:e· (ev.en•though 20' pplJl· is. 
within their operating·range~because· 
they are unabie·ttrconsistently ·achieve 
that' level-of operation on a monthly 
basis. Data reviewed-by the Agency. 
established that many _sewage sludge 
incinerators have greater·variability·in
theirTHC emissions than-do other· 
waste·incinemors because sewage· 
sludge, in genera'!. has a high moisture
content.and: that ·moisture content can 
vary widely during operation. 

Other- &isk Management Issues,. 
. Conµmmts,.Responscs and Final Action· 

A number·of comments were received 
from commenters thnt· are specific to 
various risk management aspects pf the 
part 50:J regulations. A syn-apsis.of the 
major comments and the Agency's
responses and fina-1 actiorrs·is·given 
here. More comments and' resp·onses on 
theS9 and oth-er·topics may be. found in 
the Response to Comments Document 
for the Proposed pa-rt 503 rule 
(Reference:No; 109), Informa1ion on 
obtaining: sing_le-coP.ies of this document 
is pTovided irr part XIV of the preamble. 

Domestic.S:eptage_ 

Comments·on the Ptoposed Approach 
The·Agency received over. 130 

comments concerning the proposed 
treatment of.septage. A major.ity of the 
commenters opposed. the regulation of 
septage as-sewage sludge. Commenters 
indicated the proposed reg,ulations were 
too costly to. implement and· would have 
a negative·effect.on the environment! 
The commenters.ma:intained thatthe 
regulations; ifadapted as proposed. 
could.eliminate.the land.application of 
septage or-could.cause illegal orT.edl,l.Ced 
pumping.ofseptag_e systems bY. · 
homeowners-.or illegal.dumping: 

Many comments were.re.ceived·from. 
small communities·and septage 
pumpers and hauler~ disagreeing with 
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the Agency's proposed approach. They 
argued that applyins the- proposed 
ragulattons for sew,age sludge from 
POTWs to domestic septage collected 
from privaie. homes was over stringent, 
bu.rdensome, and would have little or 
no envirorunental benefit. They were 
particularly concerned about the 
proposed requirements for pathogen and 
vector attraction reduction, and the 
frequency of monitoring pollutants, 
recordkeeping and reporting. 

Response to Comments 
The Agency, after reviewing the 

public comments, agrees that the 
regulations as proposed, if applied· to 
septage, would have been exceedingly 
difficult to implement and there.fora. 
unlikely to achieve the public health 
and environmental statutory ol}jecfrves. 
The proposed part 503 rule regulated 
septage that is pumped and collected for 
use or disposal (septic tank pumpfngs) 
in the same manner as municipal 
wastewater sewage sludge. Even though 
a comprehensive nationaf data base on 
septage q_uality dfd not exist at the time 
of the proposal. EPA believed that 
septage, like sewage sludge, had the 
potential to adversely impact public 
health aDd the environment because 
septage was suspected of having very · 
similar properties to sewage sludge and 
containing the same types of pollutants 
and pathogenic organisms. Moreover, 
the legislativ.e history or section 405 
evidences Congressional intent that 
EPA's regulations should address 
domestic septage- as well as sewage 
sludge. S. Rep. No. 50, 99th Cong., 1st 
Sess., p. 47 (1985). lt was for these 
reasoos. that EPA decided to regufate 

· septage in the part 503 proposal. 
Unaer the proposeq approach, the 

same numerical pollutant limits and 
management practices applicable to 
sewage sludge would have also applied· 
to septoge-. In addition, septage would 
have- b~n required to be analyzed to 
detennine the amoun_t and presence of 
inorganic and organic pollutants 
covered by the regulations. This 
information was required to allow the 
septage pumper or· hauler to determine 
the appropriate use or disposal practice. 
If, as is gone:aUy. the case, septage is to 
be applied to agricultural or non· 
agria.dtural land, pollutant 

. coocentratioo data. would be needed to 
determine the allowable pollutant . 
application. rate or maximum pollutant 
concentrations for applying the sept.age 
to the land. EPA believed that 
concentrations of inorg;mic and organic 
pollutm:its in septage-would be lower 
than concentrations of these pollutants 
in sewage sludge. because of th& 
septage's predominately domestic 

sewage nature and th& lack of significant 
industrial wastewater cantribution to it. 
Because septage quality should be better 
than sewage sludgsquality, the Agency 
believed that it would pro•e easier for 
sept age than for sewage sludge, to 
comply with the requirements of the 
part SQ3 proposal. 

. Because of the comments and 
information EPA received on the 
proposal, the Agency evaluated 
alternative- regulatory strategies that 
would similarly protect public health 
and the environment but 818 less 
complex and easier to implement. One 
such strategy was put forth in the 1990-
notice of the NSSS (55 FR 4724o-47242, 
November 9, 1990}. This approach 
replaced pollutant monitoring and 
cumulative poHutant loading limits 
used for sewage sludge with a single 
hydraulic loading rate (30,000 gallons 
per acre per year) for septage applied· to 
the land. In addition, the approach used 
short term fime stabilization to control 
pathogens and vector attraction, and 
other requirements such es crop, use 
and access restrictions to ensure 
adequate protection of public health and' 
the environment. This approach 
received many favorable ·comments from 
reviewers. 

The Agency recognized. as a result of 
comments on the proposal and 1990 
notice, that several factors must be taken 
into account when regulating septage. 
Most septage collection businesses are 
small operations. usually three or fewer 
trucks. Each truck generally has a 
storage capacity of about 2,000 gallons 
which will contain the wastewater from, 
at most, two typical home,septic tanks. 
Under these- circumstances, it is readily 
apparent how ctifficult it would be to 
require sampling and tasting of septage 
for organics. metals.and nitrogen, and 
then regulate land application based on 
septage quality. Such an appr~ch 
appears particularly onerous for small 
and marginal businesses in the septage 
service industry. 

While the Agency believes domestic 
septage has many of the same chemical 
and biologieal constituents as sewage · 
sludge and septage requirements must 
protect public.health and the
environment to the same degree as 
sewage sludge requirements, it has also 
concluded that septage presents less of 
_a risk to public health and the 
environment than sludge may because 
these constituents are found at very low 
concentrations. Presently, a-iiumber of 
States and local governments regulate 
land application of septage by 
control.ling the amount of septage that 
may be. applied on Ill gallons. per acre per 
-year basis:--,-a hydraullC loading rate 

approach simihlr to the approach 
considered in th9 1990 notice. 

The Agency believ86 the use of a 
hydraulic loading rate is.an attractive 
alternative for smelt. volumes of septage 
with low levels or pollut&nts. Such a 
regulatory approach is easily 
understood and implemented by sman 
commuruties and septage- pumpers- and 
haulers. Moreover, it does not require 
specific testing of septage loads and 
land application based on the analysis 
of septage quality. This approach also 
lends itself to a simple recordkeepins 
system. Regulatory agencies would 

-merely check the haulers· records which 
would indicate the gallons of septage 
hauled to a specifte site. 

To validate the hydrnufic loading rate 
approach for the final rule, the Agency. 
using data- on domestic septage quality, 
compared calculated 111asonable 
hydraulic loading rates for septage to 
the risk-based pollutant loading rates for 
sewage sludge. The first step,was to 
calculate reasonable hydraulidoading 
rates based on th& nitrogen. require"lents 
of various crops and vegetation · 
expected to be grown on land 
application sites. Based on the available, 
nitrogen content from domestic:septage 
and varying the aop uptake rate in 
pounds of nitrogen per acre per year. a 
range of 8lmual septage. application 
rates were calqtlated as a function of 
crop nitrogen requirements. 
Determining the annual septage 
application rate based on nitrogen 
uptake was considered reasonabl~ 
because it provides only the amount of 
nitrogen needed to satisfy the growth 
requirements of crops and vegetation 
grown on the land opplicatfon site. 

To verify that hydraulic loarung rates: 
for domestic septage protect public 
health and the environmen,t. the Agency 
reviewed the pollutant content of 
domestic septage from data gathe~d 
during the public comment period 
{Reference number 107). Using this 
information, the Agency calculated the
cumulative pollutant loads for each 
pollutant in domestic septage and 
compared them to the risk-based 
cumulative pollutant loads developed 
for the land application of sewage 
sludge in the final part 503. rule. Based 
on this analysis the Agency concluded 
that a hydraulic loading rate approach 
for septage applied- to land would 
provide a similar level of public heatth 
and environmenta} protection as 
cumulative poHutant loading limits 
pro,vide for sewage sludge. 

The Ag.ency also evaluated the 
adequacy of site restrictions and pH 
controls· as a meilllS of protecting public 
health and th&environment from 
pathogens found rn and vedorattraction 
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to domestic septage. Domestic septage 
contains pathogens and is capable of 
attracting vectors when untreated 
septage is applied to the land surface. 
Based on a university study (Ronner, 
A.B., Cliver, D.O. 1987. "Disinfection of 
Viruses in Septic Tanlc and Holding 
Tank Waste by Calcium Hydroxide." 
University of Wisconsin, Madison) and 
on several States' experience with lime 
stabilized septage, the Agency found 
that raising the pH of septage with an 
alkaline material to 12 or above for 30 
minutes stabilizes domestic septage and 
equals the minimum pathogen 
reduction requirements for a Class B 
sewage sludge described in the part 503 
proposal. In addition, the Agency found 
that (based on States' experience) the 
vector attraction reduction requirement 
for septage is also satisfied by pH 
control because odors are drastically 
reduced. 

Site use and access restrictions were 
also evaluated as a way of protecting 
public health and the environment 
when pH control was not used to reduce 
pathogens and vector attraction to land 
applied septage. The Agency 
determined that use and access 
restrictions were an appropriate means 
of protecting public health and the 
environment in the absence of pH 
control by ensuring that exposure to 
untre~ted septage Is minimized. Thus, 
for the final rule, the Agency concluded 
that either pH control or use and access 
restrictions would provide an adequate 
level of-public health and 
environmental protection from land 
applying domestic septage. 

In addition to the above changes, the 
Agency simplified many of the 
·monitoring, recordkeeping, and 
reporting requirements for domestic 
septage. EPA believes that these changes 
result in domestic septage requirements 
for the final part 503 rule that are more 
implementable than t!te requirements in 
the proposal, and that protect public 
health and the environment from ·· 
reasonably anticipated adverse effects of 
pollutants found in domestic septage. 

Finql Action 

As a result of public comments, the 
Agency has revised its approach for 
regulating domestic septage applied to 
land or surface disposed for inclusion in 
the final part 503 rule. It is the Agency's 
conclusion that the revised approach 
will be less burdensome and still protect 
public health and the environment. The 
requirements in today's final rule apply 
only to domestic septage as defined and 
not to sewage sludge. These 
requirements also do not apply to 
domestic septage that is co-mingled 
with industrial or comme~ial 

wastewaters, sludges or greases. A 
description of the requirements for the 
final part 503 rule is provided below: 

1. Domestic septage land application 
rate limit. The rate of septage applied to 
land would be limited to an annual 
septage application rate (gallons per . 
acre per year-hydraulic loading rate) 
depending on the crops or vegetation 
grown on the land application site. The 
Agency has determined that limiting the 
hydraulic loading of septage, based on 
the nitrogen requirements of crops and 
vegetation, will adequately protect 
public health and the environment. This 
approach, based on the data on 
pollutant concentrations in septage 
reviewed by the Agency, ensures that 
the application of septage will not result 
in exceeding the cumulative pollutant 
loadings for metals that the Agency has 
found to be protective. In addition, 
septage applied at the appropriate 
hydraulic loading rate will satisfy 
nitrogen demands for growing crops 
without adversely affecting surface or 
ground water because available 
inorganic nitrogen will be taken up by 
the crops and organic nitrogen will be 
released too slowly (over a period of 
years} to cause contamination of surface 
or ground waters. 

In contrast to land application, when 
domestic septage is disposed of on a 
surface disposal site, the final rule does 
not limit the application of septage by 
a hydraulic loading rate. Based on its 
review of data on metal concentrations 
in septage, the Agency has determined 
that a loading limitation is not required 
to protect public health and the 
environment. Metal concentrations In 
septage are well below safe numerical 
pollutant limits for sewage sludge when 
disposed at a surface disposal site. 
Moreover, the volume of domestic 
septage being disposed is small in 
comparison to sewage sludge. 

2. Pathogen and vector attraction 
reduction. Short term alkaline 
stabilization (pH adjustment) is required 
to reduce pathogens and vector 
attraction prior to land application of 
septage. Short term stabilization with 
lime or equivalent alkaline products 
would be accomplished by raising the 
pH of.septage lo 12 or greater for 30 
minutes. When domestic septage is 
disposed of al a surface disposal site, 
alkaline stabilization is required if the 
surface disposal site does not inject or 
incorporate the septage into the soil, or 
cover the septage by the end of the 
operating day. These requirements are 
similar (but not identical) to the 
pathogen and vector attraction 
reduction Criteria for Classification of 
Solid Waste Disposal Facilities (40 CFR 
part 257). The Agency has concluded 

that raising the pH of domestic septage 
reduces pathogens, indicator organisms 
and vector attraction and thereby 
decreases the risk of disease to the 
public. In cases where alkaline 
stabilization Is not possible, restrictions 
on crops, use and access are required to 
protect public health and the 
environment. 

3. Crop restrictions. When alkaline 
stabilization is not possible and 
domestic septage is applied to 
agricultural land, the planting of crops 
whose edible portions may contact the 
surface soil and of root crops grown in 
the soil would be prohibited after 
septage application for 14 and 38 
months, respectively. The Agency has 
fowid that short term alkaline 
stabilization does not sterilize the 
septage but does significantly reduce the 
number of pathogens and indicator 
organisms. The 14 and 38 month 
planting delay would allow further die
off of these organisms from exposure to 
sunlight and frequent drying to levels 
the Agency believes is protective of 
public health. 

4. Use and access restrictions. When 
alkaline stabilization is not possible, 
access to sites where the potential for 
public exposure is high (e.g., parks and 
recreational areas) is restricted for 12 
months after application of domestic 
septage to those sites. This is the same 
period in the current Criteria for 
Classification of Solid Waste Disposal 
Facilities (40 CFR part 257) for septage 
that is applied to the land if the septage 

· is not treated in a Process to 
Significantly Reduce Pathogens. The 
main purpose of the 12 month 
restriction is to protect children who 
may ingest septage-amended soil while 
playing in the areas where domestic 
septage is applied. The Agency believes 
that the 12 month period is reasonable 
based on pathogen die-off information 
for septage-amended soil. For 
agricultural and non-agricultural lands 
(i.e., forest and reclamation sites) where 
~e potential for exposure lo the 
septage-soil mixture is low, public 
access would be restricted for 30 days. 
In addition. animals will not be allowed 
to graze or feed crops harvested for a 
period of 30 days after the application 
of septage. EPA concluded that the use 
of different time periods for access 
restrictions is appropriate because those 
time p•Jtiods reflect the potential for 
different exposures. The Agency also 
believes, based on available 
information, that the different lime 
periods help protecl the public from the 
effects of pathogens in domestic septage. 
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Site-Specificity for Use and Disposal 
Practices. 

Comments on the Proposed Approach 

Many commenters ~aintained that 
the part 503. rule- should provide greater 
flexibility in establishing numerical 
pollutant limitations and management 

. practices for sewage sludge use and 
disposal by allowing for variances based 
on site, state or regional specific factors. 
The commenters argued that since site· 
specificity is cunently e. basis.for EPA's 
National Pollutant Discharge 
Elimination System (NPDES) permitting 
program under the Clean. Water Act and 
the part 503 regulati.ons are an extension 
of this. program, the. same, type of site
spedfic evaluation should be allowed 
for sewage sludge use and disposal. 
Treatment works or individuals using or 
disposing of sewage sludge- :would then 
have the option of complying with the 
national standards, or requesting a 
variance or waiver based on meeting 
state design standards or site-specific 
conditions. The commenters believed 
that this approach would incr~se the 
beneficial reuse of sewage sludge but 
recognized it would also increase the 
burden on the permitting authority. One 
commenter suggested that EPA allow 
·site-specific.soil testing for metals once 
cumulative inorganic. pollutant 
limitations are reached in order to 
determine if the site-life for agricultural 
land practices is actually exhausted. 
Another commenter felt that the 
monofilr model should be modified, on 
a case-by-case oasis, to remove that 
quantity of pollutant taken up by plants. 
and animals on the site from the . 
quantity of pollutants available for 
leaching to the ground water. 

Response to Comments 
The Agency agrees that the part 503-

regulations, to the extent feasible, given 
limited Ag~ncy resources, should 
provide the flexibility to m_odify the 
standards in appropriate circumstances. 

.In the part 503' rule, the Agency used 
poltutant fate and transport models in 
14 exposure assessment pathways to 
predict the tong-term human health and 
environmental effects of using or 
disposing, of sewage sludge by the 
practices covered in the regulations. 
Sensitivity analyses were performed on 
the models to ideritify those factors that 
were most significant in determining the 
model results. In conducting the 
sensitivity analyses for the proposal', the 
Agency found for certain·disposal 
practices that varying certain parameters 
made a significant difference.in a · 
numerical limit for a poltutant, without 
causing the pollutant to exceed the 
human health or environmental 

endpoint from wbk:h the limit is . 
calcutawed. However~ che Agoocy did 
not find any physical parameters in the 
land application model made. & 

significant differeace in the pollutant 
limits. 
. Forthe·propooa], the Agency also 
considered developing a "tiered'' 
regulatory approach for treatment works 
that could not meet the national· 
numerical limits and did not want to 
conduct site-specific exposure 
assessment modeling for all the 
parameters in the 14 exposura 
pathways. Such an approach would 
establish intermediate numerical limits 
based on varying a few pathwaysand 
parameters at each~- Treatment 
works would submit for the appropriate 
tier their site-specific nwnerical limits, 
exp06ure pathway assessment and 
supporting data to the permitting 
authority, and the permitting authority 
would review and approve the data, 
exposure assessment. and site-specific 
limits. 

One reason the Agency rejected the 
"tiered" regulatory approach was its . 
complexity. Such an approach would be 
inconsistent with the Agency's principle 
of developing a rule that could be 
implemented· easily (i,.e., a self-
im plemenling rule). It would be 
impossible to include in the rule all 
possible variations occuring. at a site. 
Another reason for rejecting the 
approach was that the Agency did not 
believe that treatment works would use 
the intermediate tiers. Rather than 
varying only a single p8l'ameter, the 
Agency felt it more likely that a 
treatment works would collect data on 
es many parameters as possible. to 
determine if. by doing so, their sludge 
could meet recalculated numerical 
limits for their site. This would further 
complicate implementation. of the rule, 
increase the burden on the permitting 
authority and the treatment wotks, and 
based on the Agency's analysis for the 
proposal, provide no significant 
difference in the poUutant limits for 
land application. practices. 

For ttie finaf pert 503 rule,. the Agency 
reexamined whether or not to allow site
specific pollutant limits for land 
application practices beneficially using 
sewage sludge as a fertilizer or son 
amendment. As discussed above, EPA 
evaluated· 14 exposure assessment 
pathways to establish national 
numerical pollutant limits for practices 
that beneficially land apply sewage 
sludge. The Agency considered allowing 
a treatment works the flexibility to · 
conduct site-specific exposure . 
assessments and iecakulate pollutant 
limits for each, land' application site 
using the 14 exposure pathways 

evaluated in· 1!he final' rule, but decided 
not to allow the, site-specific option for 
land application practices for several 
reasons. 

First, site-specific pollutant limits 
would haw to be developed on a sites 
by-site basis for possibly thousands of 
land application sites. Given the
complexity of the· 14 exposure pathways 
and the amount of data need·ea to field' 
validate and verify eacli e.xposur& 
assessment, the Agency determined that 
it woul'd not be economically practical' 
for a treatment wo'Plcsto conduct as 
many as 14 exposure pathway .. 
assessments for each land application 
site. In addition, the Agency believes 
that the administrative bmden,on 
permifting authorities to review end 
approve site-specific numericaf limits 
on a case-by-case basis for thousands of 
land application sites would not b6 · 
feasible and is beyond the seU
implementing nature of today's final 

. rule. 
Second, many of the parameters in the 

14 exposure pathways are based on 
Agency risk policy decisions (e.g., an 
RID for an inorganic polJutant}. EPA 
does not believe that values for these 
parameters should be changed 

. regardless of site-specific conditions 
and that any nriation in these pathways 
or parameters could result in numerical 
pollutant limits that are not adequate to 
protect public health and the 
environment. Finally, if the Agency 
restricts which pathways and · 
parameters can be used or vari~d in a 
site-specific exposure assessment to 
those that are not critical from an EPA 
risk policy standpoint, the Agency doos 
not believe that the numerical limits 
recakutattid from such a !'limited" 
exposure assessment would result in 
less stringent cumulativ& pollutant 
loading rates. Theref0t'8, conducting.or 
evaluating a site-specific exposur& 
assessment based on varying only a few 
parameters in a few pathways would not 
be & prudent use of Ii mired resoUJ'C88' 
sines it would not make a signi'ficant 
difference in the numerical limits for . 
the site. 

In sup pon of site-specific soil testing 
for land application practices, i:t is 
possible that inorganic pollutant 
concentrations measured in the soil may 
be less than the aUowable poUute.nt 
concentrations from the exposure 
pathway assessment after the 
cumutative inorganic poUutant loading 
·Jim its are reache(I: because of losses due
to leaching end plant uptake-. However; 
EPA believes thot th~ losses wourd be
smoU and would not significantly 
increasa site-life beyond pathway 
predfcted values. Further. any small 
anticipete-d increase in sit-a-fife would 
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not justify the administrative burden of 
conducting and evaluating site-specific 
soil tests and exposure assessments. For 
the above reasons, the final part 503 
regulations do not allow site-specific 
soil testing for land on which sewage 
sludge is applied. 

The Agency also considered for the 
final rule whether to allow site-specific 
pollutant limits for surface disposal 
practices including sludge-only 
landfills. Because the part 503 surface 
disposal limits are based only on the 
results of the vapor and ground water 
pathways. EPA determined that site
specific pollutant limits are feasible for 
all surface disposal practices. However, 
the Agency does not believe it is 
feasible, on a site-specific basis or 
otherwise. to modify Pathway 13 
(surface disposal vapor pathway) or 
Pathway 14 (surface disposal ground 
water pathway) to account for the 
amount of a pollutant that may be taken 
up by animals or vegetation ·on the site 
from the quantity of pollutant available 
for vaporizing to air or leaching to 
ground water. The Agency believes that 
such losses would be insignificant, if 
quantified. having little effect on site
specific numerical pollutant limits for 
those pa"thways. 

As discussed earlier, the Agency also 
evaluated the potential risks to wildlife 
from surface disposal practices·and 
found that wildlife exposure was not 
significant enough to develop numerical 
limits using the wildlife exposure 
patliways for these practices. Because of 
the physical nature of these sites, active 
surface disposal sites do not provide a 
suitable habitat for many plant or 
animal species. This is supported by 
current evidence that does not indicate/ 
significant levels of foraging or other 
biological activities that would lead to 
significant exposure for these practices. 
For these reasons, the final part 503 
regulation allows site-specific pollutants 
limits for surface disposal practices but 
does not allow the exposure pathways 
to be modified to reduce the a·mount of 
pollutants vaporizing to air or leaching 
to ground water after accounting for 
pollutant uptake by plants and animals 
on the site. 

Final Action 

In to~ay' s rule, the option of 
recalculating numerical pollutant limits· 
based on certain site-specific conditions 
would be available for treatment works 
that dispose of their sewage sludge in 
surface disposal sites (including 
monofills) on a case-by-case basis. 

The final rule balances the flexibility 
associated with site-specific analyses 
against the simplicity of national 
numerical limits. A rule that allows 

exceptions for every conceivable 
contingency would prove difficult to 
understand. Moreover, implementation 
of such a rule would require an 
unwarranted commitment of the 
Agency's limited resources. Therefore, 
exceptions to national pollutant limits 
are based on certain site-specific 
conditions that would make a 
significant difference in the pollutant 
limits but not their protectiveness. 

Although the Agency's preference is 
for treatment works to use sewage 
sludge for its beneficial properties, 
EPA's responsibility is to set standards, 

· for each practice, that are adequate to 
protect public health and the 
environment. Section 405(e) of the CWA 
requires treatment works generating or 
treating sewage sludge, as well as 
persons using or disposing of sewage 
sludge, to comply with the technical 
standards. Realistically, the Agency 
cannot issue permits to every user of 
sewage sludge. Therefore, the site
specific option is not allowed for land 
application practices and primary 
responsibility is placed on treatment 
works for ensuring that sewage sludge 
meets the requirements of the rule. 

The approach that the Agency is 
' promulgating in the final rule utilizes a 

combination of national numerical 
limits and case-by-case site-specific 
exposure modeling for surface disposal 
practices. Under certain conditions the 
treatment works would calculate new 
numerical limits based on the physical 
and environmental conditions at the . 
surface disposal site. The treatment 
works will not have to collect date on 
all model parameters at the site. To 
ensure that site-specific limits ere 
protective of public health and the 
environment, the Agency will not allow 
"the treatment works to vary long
established Agency human health or 
environmental criteria such as RfDs, 
RfCs, MCLs, etc., or other parameters 
that would reduce the level of 
protectiveness in the site-specific limit. 
The conditions, exposure pathway 
models and site-specific parameters 
(e.g., depth to ground water. soil type 
and permeability. etc.) for which a 
treatment works may submit site
specific data and exposure pathway 
assessments will be provided in 
supplemental guidance issued by EPA 
shortly after promulgation of the final 
part 503 rule. 

Application of Sewage Sludge to Frozen 
or Snow-Covered Land 

Comments on the Proposed Approach 

Many comm enters objected to EPA 
restricting the application of sewage 
sludge to frozen or snow-covered land. 

The commenters maintained that 
sewage sludge could be applied to 
frozen or snow-covered land in an 
environmentally sound manner if 
certain precautions we~ taken at the 
site, such as considering slope, 
separation distance, soil type, 
conservation practice, and hydraulic 
loading. 

Response to Comments 

The Agency agrees that good. 
management practices, such as 
vegetative cover and run;off 
containment can control pollutant 
migration from frozen or snow-covered 
lands where sewage sludge is applied. 
In the part· 503 proposal. the Agency 
proposed to prohibit the application of 
sewage sludge to frozen, snow-covered, 
or flooded land unless the applier could 
demonstrate that the sewage sludge 
could be applied in a manner-that will 
not cause a discharge of pollutants into 
waters or wetlands in violation of any 
requirements set forth by the Clean 
Water Act. The Agency believes that 
sewage sludge applied to frozen, snow
covered, or flooded lands could readily 
be transported off the site with the first 
melt or rainfall into a river, stream, lake, 
or wetland. These uncontrolled releases 
could result in adverse impacts to 
sensitive environmental areas such as 
spawning habitats located in wetlands. 
In addition, 26 States already impose 
similar restrictions on the land 
application of sewage sludge to prevent 
such environmental abuse. 

Final Action 

The final part 503 rule prohibits the 
application of sewage sludge to frozen 
or snow-covered land if the sewage 
sludge will cause a discharge of 
pollutants into waters or wetlands in 
violation of Clean Water Act 
requirements. This requirement does 
not apply to sewage sludge or sewage 
sludge products that are sold or given 
away for use in home gardens. In 
addition, bulk sewage sludge and bulk 
products containing sewage sludge may 
not be applied to flooded land. Shortly 
after promulgation, the Agency will 
issue separate guidance explaining how 
appliers can demonstrate compliance 
with this and other Clean Water Act 
requirements. 

Set-Back Requirements 

Comments on the Proposed Approach 

Several commenters requested the 
Agency to include in the final part 503 
regulations additional set-back 
requirements for distances from sewage 
sludge land application sites to ground 
water, bedrock, residences, property 
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lines, drinking wells and surface water 
bodies. One commenter stated that these 
set-back requirements should depend on 
site-specific conditions, such as soil 
type, pH. and slope, while limiting 
applications during adverse conditions. 
Other commenters suggested set-back 
distances between land application sites 
and private and public wells of 200 and 
1000 feet, respectively. One commenter 
felt that the 10 meter set-back used in 
the proposed rule was not sufficient to 
protect surface waters from pollutants in 
sewage sludge. J\nother commenter 
suggested prohibiting sewage sludge 
application sites where the depth to 
ground water is less than one meter. 

Response to Comments 
The Agency disagrees that the part 

503 rule should include additional or 
more stringent set-back requirements, or 
prohibit the land application of sewage 
sludge if the depth to ground water is 
less than one meter. The numerical 
limits established by the exposure 
assessment models are based on 
"reasonable worst-case" parameters 
such as one meter depth to ground 
water and 10-meter set-back n-om 
surface water. Under these conservative 
conditions the t.gency believes the 
numerical limitations are adequate to 
protect public health and the 
environment from reasonably 
anticipated adverse effects of pollutants 
found in sewage sludge that is land 
applied. In addition, the.Agency has 
required other management practices 
and siting restriction.; •" further protoct 
public health and to prevent 
environmental abuse. 

Anyone using or disposing of sewage 
sludge is obligated to comply with the 
requirements set forth in the part 503 
rule. Moreover, in the case of surface 
water, section 405(a) of the CWA 
already prohibits, except in accordance 
with an NPDES permit, any disposal of 
sewage sludge if the disposal would 
result in any pollutant from the sludge 
entering navigable waters. However, as 
provided in section 405(d)(5) and 
section 510 of the Clean Water Act, 
States may impose more stringent 
requirements than those included in the 
part 503 regulations. In fact, many 
States and local governments already 
have zoning and set-back requirements 
that address· many of the concerns 
raised by the commenters. 

Final Action 
The Agency has decided to retain the 

· proposed set-back requirements in the 
final part 503 regulations for all land 
application practices, and not to expand 
or increase their stringency .. However, 
the Agency has removed the proposed 

set-back requirements for sewage sludge 
and sewage sludge products that are 
sold or given away (referred to as 
distribution and marketing in the 
proposal) in the final part 503 rule 
because data provided during the public 
comment period showed that 
distributed and marketed sludge 
products do not pose a significant 
surface water pollution problem from 
run-off. The Agency believes the 
numerical limitations derived from the 
exposure pathway analyses for land 
application practices, in addition to the 
set-back, siting and management . 
practice requirements contained in the 
final rule are adequate to protect public 
health and the environment. In 
addition, States are free to impose more 
stringent requirements if needed, and in 
many cases already have set-back and 
zoning laws that address the issues 
identified in the public comments. 

Nitrogen Limitations for Non
Agricultural Land Application 

Comments on the Proposed Approach 
Many commenters argu~d tha~ the 

proposed requirement for the 
application of sewage sludge to non
agricultural land, which states that the 
amount of nitrogen applied may not 
exceed the nutrient needs of the 
vegetation grown on the site, would 
prevent the beneficial use of sewage 
sludge for many of the non-agricultural 
land practice categories such as forest 
land, soil reclamation, and other 
beneficial use practices. The 
commenters maintained that, since non
agricultural land application 
encompasses a number of very different 
practice categories each having a 
different nitrogen management 
philosophy, the Agency should revise 
its agronomic rates requirement. 

Response to Comments 

The Agency agrees that the agronomic 
rates requirement may not be consistent 
with certain beneficial non-agricultural 
land practices such as land reclam~tion. 
As noted, the proposal included a 
provision that sewage sludge could n~t 
be applied at rates in excess o( the 
nitrogen requirements_ of the vegetation 
(e.g. , trees, grasses, etc.) and at rates that 
would cause t11e excess nitrogen in the 
sewage sludge to leach to the ground 
water. The objective of such a 
requirement is tQ satisfy the removal of 
the nitrogen requirements for optimal 
plant growth and to minimize nitrate 
contamination of ground water. 

S~wage sludge contains three to five 
percent nitrogen. Nitrogen may be in the 
form of organic nitrogen, nitrogen as 
ammonia, and nitrogen as.nitrate. 

Organic nitrogen is the predominant 
fonn of nitrogen in sewage sludge and 
decomposes into ammonia and nitrate. 
Ammonia·is the form of nitrogen 
absorbed by the plant. Ammonia not 
absorbed by the plant may volatilize or 
has the potential to oxidize and fonn 
nitrate, a water soluble anion that moves 
readily downward into the soil profile, 
High levels of nitrate in drinking water 
supplies may result in health problems 
for both infants and livestock. The 
drinking water standard is 10 
milligrams of nitrogen as nitrate per liter 
of water. 

The nitrogen requirements of different 
plants can range from 50 to over 350 
kilograms per hectare (45--312 pounds 
per acre). The nitrogen content of the 
sewage sludge, cropping patterns, plant
available nitrogen in the soil, 
supplemental fertilizers used, climatic 
conditions. and method of sewage 
sludge application also affect the 
amount of nitrogen that plants can 
effectively absorb from the sewage 
sludge. 

Final Action 
The Agency has decided to revise the 

agronomic rates requirement in the final 
regulations for land application 
practices. The final part 503 rule allows 
the application of bulk i;ewage ·sludge at 
rates designed to minimize the amount 
of nitrogen that passes below the root 
zone of the crop or vegetation grow,i on 
the site to ground water. For land 
reclamation, the permitting authority 
may·authorize (by permit) a variance , 
from this requirement provided the 
owner or operator of the site can 
demonstrate that nitrogen application in 
excess of crop and vegetative 
requirements would not contaminate 
ground or surface water. The Agency 
recognizes that allowing such a variance 
may cause a temporary pulse of nitrogen 
to occur in ground water or surface 
water near the site. However, the 
Agency believes that any minor 
excursion granted by the permitting 
authority would not be of sufficient 
duration or magnitude to produce 
adverse public health or environmental 
effects. Any slight potential for negative 
impacts from a temporary nitrogen 
pulse would be more than offset by the 
beneficial effects of land reclamation 
such.as decreased acid run-off, erosion 
control, attenuation of inorganic and 
organic pollutants, and increased soil 
nutrient levels. 

Rather than establish a national 
numerical limit for nitrogen for all land 
application practices, the Agency is 
requiring that the agronomically 
appropriate sewage sludge application 
rate be established by the permitting 
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authority based on site-specific land waste). Among these requirements are 
management practices. Guidance is location restrj.ctions, Cacility design and 
available to assis[ in establishing the operating criteria, ground water 
appropriate application rate ftom the monitoring. and corrective action, 
"Process Design Manual-Land closure and post-closure care, along 
Application of Municipal Sludge" with financial assurance requirements. 
(Ref~ce number 61) and from County The part 258 rule regulates municipal 
Extension Service agents, State solid waste landfills using all these 
Extension soil fertility specialists. and· technical considerations. 
State and local SoH Conservation In contrast to the part 258 rule, the 
Service agents. part 503 rule seeks to limit the addition 

to the environment of pollutants from_ · 
Part 503 Vs. Part 25'8 sewage sludge rather than contain the 

· Commenu on the Proposed Approach pollution on site. Thus, part 503 
Several comm enters recommended requires a quality of sewage sludge such 

that there will be no unacceptable 
that, in the part 503, EPA regulate impacts from the migration of . 
monofills (now regulated with surface pollutants. Therefore, conservative risk. 
disposal practices) in the same way as and exposure models were utilized to 
40 CFR part 258 regulates MSWLFs in establish numerical limitations with an 
areas such as location criteria, closure adequate. margin of safety for pollutants 
requirements, long-term c~e. in sewage sludge so that the resulting 
monitoring, ~d financial responsibility. pollutant concentrations reaching a 
They felt that the proposed part 503 highly exposed individual through 
regulations failed to recognize the ground water are below human health 
importance of these areas and of: (1) criteria (maximum contaminant levels). 
Proper liner design or other engineering Ground water monitoring end corrective 
measures necessary to prevent pollutant action would be redundant and are, 
migration; (2) engineering controls that therefore, not needed for this controlled 
allow for efficient collection and release approach. This approach 
management of leachate; (3) ground depends on accurately characterizing 
water monitoring to assure that the- the quality of sewage sludge through 
monofill maintains its integrity; 14} a monitoring and controlling the sewage 
mechanism for triggering "corrective sludge quality through programs such as 
action" when the integrity of a monofill categorical pretreatment standards and 
is compromised; (5) and a financial local pretreatment programs. States 
assurance mechanism to assure that the may, of course, impose additional 
monofiU can be closed properly at the requirements if they desire. 
end of its l:l98ful life. Some -commenters By contrast, provisions of the part 258 
were especially concerned that the regulations for municipal-solid waste 
proposed part 503 rule only regulated landfills control sewage sludge that is 
16 pollutants in sewage sludge while placed in these facilities through a 
the part 258 regulations addresses facility design and management practice 
monitoring requirements for over 200 approach. The part 503 regulations 
constituents. Other commenters adopted today for surface disposal sites 
maintained that allowing sewage sludge include numerical pollutant limits that 
to be co-disposed with municipal solid are adequate to protect public health 
waste without d,aveioping the numerical and the environment from any adverse 
limitations for the co~disposed sludge effects from pollutants found in sewage 
did not comply with section 405 of the . sludge and to control -the quality of 
Clean Water Act. sewage sludge through these limits for 

each use and disposal practice. By . 
. Response to Comments - setting risk-based pollutant limits to 

The Agency disagrees that, in the part control sewage sludge quality, the 
503 regul.a.tions, EPA must regulate Agency ensures that public health and 
surface disposal practices (that now the environment are adequate-ly 
includes.sludge-only landfills- protected for those use and disposal 
monofills} in the same way it has methods regulated in part 503. 
regulated municipal solid waste For purposes of section 405 of the 
landfills and include the pollution CWA, in part 503, EPA has adopted the 
containment requirements adopted in part 258 criteria as the appropriate 
the part 258 rule in addilion to the standard under section 405 for sewage 
numerical pollutant concentration sludge disposed of with municipal 
limits. The 40 CFR part 258 rule is a waste. EPA concluded that' if sewage 
pollutant containment rule that sludge is disposed of in a MSWLF 
specifies minimum Federal criteria for complying with part 258.criteria, public 
municipal solid waste landfills health and the environment are 
{including landfills that accept sewage protected. Although section 405 of the 
sludge along with municipal solid Clean Water Act indicates a preference 

for numerical pollutant concentration 
limits to protect public health and the 
environment. the statute recognizes that 
development of scientifically defensible 
pollutant limits may not always be 
possible for all sewage sludge use and 

. disposal practices. 'fhus-, section 
405(d)(3} provides: 

Alternative Standards-For purposes of 
this subsection if, in the judgment of the 
Administrator, it is notfeasible to prescribe 
or enforce a numerical limitation for a 
pollutant identified under paragraph (2}, the 
Administrator may instead promulgate a 
design, equipment, management practice, or 
operational standard. or combination thereof, 
which in the Administrator's judgment is 
adequate to protect public health and the 
environment from any reasonably anticipated 
adverse effects of such pollutants (CW A 
405(d}{3}}. 

In developing the part 258 criteria, the 
Agency evaluated the technical .. 
feasibility of establishing numerical 
limits for sewage sludge that is co· . 
disposed with solid waste in·municipal 
solid waste landfills. In that rulemaking, 
EPA determined that it is not' 
technically feasible to establish 
n~merical criteria for sewage sludge 
being disposed at these facilities since 
any potential environmental or .human 
health affects clearly be dominated by 
the solid waste component in the 
disposal facility. Therefore, EPA 
adopted, for purposes of co-disposed 
sludge regulation, the part 258 design 
and management criteria. Sewage sludge 
co-disposed with solid waste at landfills 
meeting the requirements of part 258 
will satisfy the statutory directive of the 
Clean Weter Act because the part 258 
regulations have been determined to be 
as protective of public health and the-> 
environment as the part 503 {egulations. 
Even though the approach~s used in 

_parts 258 and 503 are different, both 
approaches accomplish their statutory 
directive to protect public health and 
the environment. 

Final Action 
Standards for sewage sludge that is 

disposed of in a landfill with municipal 
solid waste are established in 40 CFR 
part 258. Compliance by treatment 
works with requirements of 40 CFR part 
258 constitutes compliance with section 
405. The pert 258 standards ere jointly 
promulgated under the authorities of 
sections 4004 and 4010 of RCRA and 
section 405( d) of the CWA. To meet 
these standards, treatment worlcs must 
ensure that: (1) The sewage sludge sent 
to MSWLFs is not hazardous, as defined 
by the regulatory limits in 40 CFR part 
_261; and (2} the sewage sl11dge passes 
the Paint Filter Liquids Test (Le., it 
contains no free liquids). 
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In the preamble to the MSWLF rule, that it could not prescribe with any 
EPA explained its judgment that it is not degree of scientific certainty the_ 
technically feasible to establish appropriate numerical limitations for 
numerical limitations for the pollutants such sludge pollutants in co-disposed 
which may be present in sewage sludge situation. Id. 
that is co-disposed in municipal Moreover, EPA concluded that there 
landfills. 56 FR 50978, 50996-50997 was a significant absence of data on the 
(October 9, 1991). In lieu of such typical levels of pollutants contained in 
numerical limitations, EPA promulgated household waste which is co-disp~sed 
an extensive set of rules pertaining to with sludge in municipal landfills. Id. 
the design, management practices, and . Without some knowledge about the 

' engineering standards for MSWLFs character of the household waste 
which co-dispose sewage sludge. (56 FR component in a co-disposal facility and 
50978-51119, October 9, 1991). As its effect on .the potential of toxic 
required under CWA section .405(d)(3), pollutants to leach from the landfill, the 
EPA determined that these altemative Agency determined that it was 
standards were adequate to protect "impossible to calculate limitations for 
public health and the environment. Id., the sludge pollutants." Id. 
at 50997. The information EPA considered for 

EPA_has_provid.ed a s_ound techni~al part 258 fully supports EPA's 
and sc1enhfic basis for its CWA section determination under CW A section 
4_05~d)~3) determination that numerical 405(d)(3) that the operational, design, 
lim1~ahons c~mld n~t ~e set for ~ludge and engineering standards which are 
co-disposed m municipal landfills. In incorporated into the MSWLF rule are 
the pro~osed part ~58_rule, EPA made adequate to protect public h~alth and 
a te~tahve determmat~_on under CW':' the environment from any reasonably 
sect1~n 4?5(d)(3) ~at 1t ~a.s n?t feasible · anticipated adverse effects of toxic 

. to prescribe numerical limitations for pollutants in sewage sludge co-disposed 
pollutan~s in co·d!sp~sed sludge. EPA in municipal landfills. 56 FR 50978, 
based t~1s determmahO!) on ~he 50997 (October 9, 1991). 
conclusion that sludge ~onshtutes only 
a minor portion of all waste that is Ground Water Monitoring and 
disposed of in municipal landfills (e.g., Degradation 
5 percent by volume) and that is not 
scientifically possible to separate out 
the fate, transport, and environmental 
effects of pollutants in sludge from 
those contaminants contained in the 
vast amount of other waste disposed of 
in the landfill. 53 FR 33314, 33320, 
33322 (August 20, 1988). · 

In the final part 258 rule (56 FR 
50978, 50996-50997), EPA explained 
that there were no scientifically 
adequate mathematical models which 
could be used to assess the movement 
of sewage sludge pollutants ·from 
disposal facilities which also accept 
other types of waste, such as municipal 
landfills. Id., at 50997'. EPA determined 
that, in contrast to disposeJ·situetions 
where sewage sludge is disposed of in 
a sludge-only facility, there were too 
many scientific unce:rtainties 
concerning the chemical interactions 
between sludge pollutants and those · 
pollutants contained in garbage and . 
other household waste when ell were 
mixed in a municipal landfill. Id. 

Given these uncertainties, EPA 
concluded that no existing model. 
including the model which had been 
utilized to propose numerical 
limitations for sludge pollutants when 
the sludge is used or disposed of on its 
own (54 FR 5764-5778 (February 6, 
1989)), could track the fate of sludge 
pollutants in a municipal landfill. Ase 
consequence, the Agency determined 

Comments on the Proposed Approach 

Several commenters maintained that a 
mechanism to ensure ground water 
protection was not provided in the part 
503 proposal because ground water 
monitoring provisions were not required 
for monofills. The commenters stated 
that the only way to guarantee 
compliance, end to ensure that design 
and construction controls work is to 
require ground water monitoring. . 
Another commenter advocated requiring 
ground water monitoring for all sewage 
sludge monofills, land application sites, 
and surface disposal sites unless 
conditions warranting an exemption 
could be demonstrated. 

Other commenters suggested that the 
Agency develop a national "non
degradation policy" for all ground 
waters underlying monofills rather than 
establishing national numerical 
limitations, end that national 
regulations should not allow the 
deliberate pollution of ground waters. 
However, another commenter argued 
that-EPA does not have the statutory 
authority under the Clean Water Act to 
establish a national ground water non
degradation policy as part of the part 
503 rulemaking. 

Response f o Comments 

The Agency disagrees that it must 
require ground water monitoring to 

ensure ground water protection. 
Further, the EPA disagrees that a 
national "non-degradatio,n policy" is 
needed to protect all ground waters 
underlying monofills or that it la~lcs the 
statutory authority under the Clean 
Water Act to establish such a policy if 
in the future the Agency determines that 
such a policy ls necessary to protect 
public health end the environment. 

A fundamental regulatory principle 
used in developing the part 503 rule is 
prevention of environmental berm. The 
Agency believes that it Is more 
protective and cost effective to prevent 
sewage sludge contamination by 
controlling pollutants at the source than 
it is to require clean-up of the 
contaminated ground water. Therefore, 
controlling the quality of sewage sludge 

· placed In the monofill is an overriding 
objective of the per:t 503 standards. 

This up-front sewage sludge pollution 
prevention approach is different from 
the alternative approach telcen in the 
"Solid Waste Disposal Facility Criteria" 
40 CFR part 258 (see 56 FR 50978, 
October 9, 1991). The criteria for 
MSWLFs use location, design. and 
operating criteria to achieve a ground 
water protection performance standard. 
In addition to those criteria, the Agency 
also requires that owners or operators of 
MSWLFs monitor the ground water and 
take corrective action when necessary .. 
This ground water monitoring serves as 
e method of verifying the adequacy of 
the design and operation of a particular 
MSWLF. Ground water monitoring and 
corrective action were mandated for the 
regulations by section 4010 of RCRA "as 
necessary to detect contamination." 

Consistent with its pollution 
prevention objective, the part 503 rule 
requires that treatment works monitor 
the quality of sewage sludge before the 
sewage sludge is used or disposed of at 
any site. EPA's analysis based on the 
available scientific and technical 
information, indicates that if the 
pollutant concentrations do not e_xceed 
the limits in the pert 503 regulations. 
the pollutants ere unlikely to migrate to 
the ground water, especially at levels 
that exceed the drinking water 
standards. In such circumstances, the 
Agency believes that requiring ground 
water monitoring and corrective action, 
in addition to sewage sludge testing. is 
not justified or necessary to protect 
public health and the environment. 

Final Action -
The Agency has decided to retain tha 

proposed pollution prevention approach 
end numerical pollutant limitations for 
sewage sludge quality to ensure 
protection of ground waters underlying 
sewage sludge use end disposal sites. 
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The Agency has not established a 
national non-degradation policy for all 
ground waters but will consider such a 
policy fn future rulernalrings if the 
Agency d'etennfues- it is eecessary to 
furthe?" protect public health and the 
environment from the use or disposal. of' 
sewa~ sludge. 

The Agency used exposure 
assessment models to simulate the 
movement of the pollutant into and 
through thesoil profile to the ground 

· · water. The models calculate-a poflutant 
concentration that will not exceed an 
MCL at the point ofcomplianat. For 
land application practices, the point of 
compliance is the point where the 
leachate enters the aquifer. F-or surface 
disposal practiC9S', the point of 
compliance is immediately below the · 
property boundary or 150 met8'I'S from 
the sewage sludge unit boondaty, 
whichever is less. 

The Agency's objective in establishing 
the pollutant limits for the use and. . 
disposal of sewage sludge is to ensure 
that the pollutant concentrations· 
reaching the ground waler do not 
exceed the drinking water standard or, 
if no drinking water standard exists, 
other appropriate human health criteria. 
This ground water protection stan~ard 

. is the basis for the Agency•s 
determination that the pollutant limits 
are adequate to protect public health 
and the environment from any · 
reasonably anticipated adverse effect of 
a pollutant. 

Surface Disposal Va. Tre:atment/Storage 

Comments on the Proposed Approach 

· · Numerous commenters argued th.at 
the one year-cut-off for designation as a. 
sewage sludge surf.ace disposal site (as 
opposed to a treatment or storage site) 
is UIU'8alistic and should be changed. 
Many comment.ers felt that interim 
storage and treatment should be 

· excluded: from the definition of surface 
disposal, and that the definition.did not 
clearly.differentiate between long and. 
short-term storage or between treatment 
and disposal. Several of the commenters 
suggested cut-off limits fur storage and 
treatment ranging~ two to 10 years: · 
Other commenters maintainedlhat 
surface disposal sites should be 
regulated the same as monofills, or that 
exceptions should be made fol" facilities 
with adequate ground water protecti.on 

. such as liners. 

Response to Comments 

The Agency agrees that the one year 
time period may not adequately 
difforentiata surface disposal from 
treatment or storage. As modified in the 
final rule, the Agency believes that the 

definition ·accur&tely captures the 
critical elements distinguishing 
treatment from storage. FOi' treatment 
works, the final rule- provides an 
opportunity to demonstrate that storage 
may require retention for a greater 
period than the regulatory baseline. EPA. 
concluded that, applying these 
standards, regulatory authorities and 
permit writers C8ll distinguish among 
facilities used for sewage sludge 
treatment, storage and disposal.: 

In the proposal, the Agency defined a 
surface disposal site as en area of land 
on which.only sewage &luijge is placed 
for a period of one y-ear or longer. The 
one year time period was used to 
differentiate surface disposal from 
treatment or st0t'8g& practices not 
covered under the pert 503 rule. 

.ln 1984, wh.en the Agency initiated 
the part 503 rulemaking process, surface 
disposal sites were considered surface 
impoundments that were used for 
t~atment or interim storag~. not 
permanent disposal. facilities. 
Subsequently. the Agency ha~ learned 
that some communities use surface 
impoundments for extended.periods of 
time, suggesting that the practice is, in 
fact, the community's method of 
disposal. When surface impoundments 
are used for the final disposal of sewage 
sludge, they are surface disposal sites 
and are subject to the CWA's 
requirements as a disposal method. The 
CWA requires the Agency to deve-lop 
standards for use or disposal methods 
_that are adequate to protect public 
health and the environment from any 
adverse effect of each pollutant. 

Sewage sludge is applied to the land 
for use or disposal. Sewage sludge is 
applied to agricultural and non
agricultural land, and sewage sludge 
products are distributed in commerce 
for use in home gardens, to take 

. advantage of the nutrient and soil 
conditioning properties of se-wage 
sludge. However, surface disposal. 
practices do not use the nunient a~d 
soil conditioning properties for a 
~enefi'cial use. Rather, many of these 
disposal practices use the soil simply to 
bind the metals and use soil 
microorganisms, sunlight, and oxidation 
to destroy the organic matter in the 
sludge. Disposing of sewage sludge in 
monofills is also a method of surface 

· disposal that does not use the beneficial 
characteristics of sewage sludge. 

Final. Action 

Based on public comment and 
information obtained from the National 
Sewage Sludge Sur'l(ey, the Agency has 
decided to increase the one year time 
period used to differentiate sewage 
sludge surface disposal from treatment 

or storagft to· two years. Th& Agency 
bel'i&Y88 a two y&al' tim& period' is 
appropriate for- diffenm1iating sewage 
sludge $Urface disposal from treatment 
and storage, and has made this chang& 
to the definition of surface disposal 
because certain treatment practices (e-.g., 
composting, sludge drying beds, etc.) 
.and storage facilities may process a-nd 
store sewage sludge for periods 
exceeding the proposed. one year time 
limit. The Agency befieves that permit 
writers will be better able to distinguish_ 
between those facilities legitimately 
treating and storing sewage sludge and 
those practicing surface disposal if EPA 
specifies a general time·limitation. For 
the purpose of the final rule, the Agency 
has also merged application of sludge to 
dedicated land and disposal in 
monofills (i.e., sludge-only landfills) 
under the definition of surface disposal. 

The two year time limit will reduce · 
the burden on the regulated community 
operating legitimate treatment and 
storage facilities. The yardstick permit 
writers ~ust apply to d.istinguis~ 
between legitimate. use and disposal 
practices is the two year time limitation. 
If retained and not treate-d for more than 
two years. the sewage sludge is 
pr~sumed to be ctisposed. If the practice· 
does. not meet this simple test it is 
subject to th~ part 503 surface ctisposal 
regulations. If store-cl or treated the 
sludge is not subject to these 
regulations .. For flexibility in cases 

.. where the facility legitimately treats or 
stores for periods longer than two years, 
the owner or operatQr of the facility can 
prepare an -explanation (for review by 
t_he permitting authority, if requested) as 
to why treatment or storage must 
continue beyond the two year limit and 
gain relief from this requirement. 

Feasibility of THC Monitoring . 

Comments on the Proposed Approach · 

Many commenters indicated that total 
hydrocarbon (THC) monitoring has not 

· been shown to be practical for sewage 
sludge incinerators and carbon 
monoxide (CO) monitori11g should be 
used instead. These comm.enters 
suggested CO monitoring since it has 
been demonstrated in other incinerator 
applications and is simpler to operate 
and maintain. Some commenters argued 
that THC monitoring is more cos.tly than 
EPA estimated and would result in 
many sewage sludge incinerators having 
to install afterbumers unnecessarily. 
Other commenters recommended that 
EPA should use THC monitoring to 
determine overall combustion efficiency 
of the incinerator and set minimum 
temperatures, or specify afterbUl'Ilers to 
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ensure complete destrnction or oI't}0lUC 
poJ.lutants. 

Response to Comments 
. The .Agen~y disagrees that me 
monitoring is m>t feasible for .sewage 
sludge incinerators or .that afterburners 
need to be reguir-ed to enS\lle oom:plete 
destruction of orgoic polliatants. 
Because of questionuaised about the 
feasibility and rel«1bilityufthe me 
monitoripg-0fsewage sludge. incinerator 
emiss~na. EPA sponsored ,a Jong~term 
demonstration of a heated .flame 
:ionization -detectioo lFJD) ~yst-e.m for use 
as a THC monitor at -the Metropolitan 
Waste Control Commission (MWCC), 
Metropolitan Wastewater Treatment 
Plant -in ~t. Paul, Minnesota. The plant 
has -six multiple .hearth sludge· furnaces, 
with wet v.enw.ri-scrubbing ·systems and 
waste heat .recoYery boilers. A heated 
total hydrocarbon measuring. 
instrument, a Beolcman Model 402, was 
installed on incinerator No. 9 on June 
19, 1989. . 

The MWCC plant was sel~cted for this 
study because the plant's management 
approached the Agency ,about 
con<loctmg a cooperative Tesearch 
activity and 'the incinerator facility has 
a sop~isticated computer control system 
that allows·for the callecticm and 
a.oalysis of incinerator and air pollufion 
control device operating data. 

The objectives of.the study were as 
follows: 

1. Demonstrate the feasibility and 
long term reliability of an FID system -on 
a full scale sewage sludge incinerator. 

2. Determine the costs ·of operation 
and maintenance of the ·FID monitor. 

3. Eva1uatethe~ffects of various 
incinerator operating parameters on 
THC -emissions such as operating 
temp_eratures, 13xcess air rates, transient 
operating col)dftions, and scrubber 
operation. 

4 . Correlate the organic emissions 
from the incinerator with the rnc 
readings to strengthen the Agency 
incinerator emission .data base and to 
further support the regulation of total 
organica>mpound emissions through· 
the re,gulation of THC emissions. · 

The heated FID system operated 
satisfactorily over the two year study. 
Several modifications lo the standard 
gas sampling system were made that 
contributed to the success of the project. 

a. A 180-degree shroud was installed 
on the upstream side of the sintered · 
metal stack sampling probe. This bas. 
the effect of redudng the direct impact 
of stack gas stream particles on the 
sintered metal sampling probe and is 
believed to greatly reduce pluggiQg oI 
the samplin,gprobe. 

b . The ·Siater-ed aetal sample probe is 
r-outinely back paJ!ed with calibration 

·'gases during the bi-weeld_y in~men't' 
calibration .end maimenaRce check. 

c. The temperature ofithe sampling 
system instrument was raised from 150 
°၍�C to 190 °C. At 190 ~c. er.retie behavi0r 
of the Jiystem {:eased and stable 
operation was-achieved. It is th·~orized 
that at the 1.50 °C operating temperature, 
moisture .ir.i the stack,8as was causing 
the unstable operation. It appears that at 
least for the St. Paul incinerator system, 
which has a stack -temperatuTe of'90-
100 °F {32-38 °CJ, 198 °C is necessary 
Ior ;SUCcessfuJ ,operation. Based '00 this 
-experitmce.. each facilitf will be able to 
arrive at its own optimum operating 
temperature of at :least t-50 ~C. 

W itb these .modifications of the FID 
system, -the .system peri'ormed -quite 
well. Dur.ing:the study, the THC system 
was operational approximately 95 
percent of .the time. Most of the 
jnstrument down time was tlue to the · 
normal maintenance shut-down of the . 
incinerator itself. 

ThB hot FID instrument collected .d&ta 
·which wereusad in a number of 
analyses. For example, .the THC levels 
in the .stack have been found to correlate 
very wel1 (correlation co,effi.cient, 
r2-=0.90) with the top.hearth gas 
temperatures. Carbon monoxide 
instrument data do'not show 8S good a 
correlation with -either top hearth_gas 
temperatures or THC data. A second 
heated FID system was put into 
operation on October 10, 1989. The 
readout" of bath instruments correlate 
very well, with only a 10 percent 
difference betwaen the bvQ T.HC 

· readouts. Additional parametric tests on 
upset operating conditions ,and scum 
burning were conducted. Also 
measurements of emissions of 
individual .semi-volatile and volatile 
organic compounds were conducted so 
that EPA ·could better correlate THC 
mearuraments with t-otal organic 
compound emissions-and ~tter 
understand the health risks associated 
with THC readings. 
· The operating and maintenance costs 
of the hot FID system at St. Paul have 
been documented. For the period of 
June 1~. 1989 to December 31, 1989, 160 
labor hours were .spent on operation and 
maintenance of.tbe ~ystem. The Agency 
feels that this is a reasonable effort to 
ensure that emissions of organic 

. pollutants are-00ntrolled to acceptable 
heaith risk levels. · · 

EPA conducted additional 
demonstrations of THC and· CO 
monltoripg on.sewage ,s1udge 
incinerators in fiscal years 1.991 and 
1992, Results of these demonstrations 
further showed the viability of 

continoo11s THC/CO aooitoriog.of 
sludge combusti~• systems {Referenoe 
number 110). EPA is now ;convinced 
that THC moni.to~g is :a viable 
~lat.ory tool. 

Final Action 

· Based :on study data, tlw Agency has / 
deci{iad to l"8(}WM THC monitoring 
usiag.a healed flame ionization 
.detection .syatem to-00ntrol organic 
emissions from ~wage sluqge 
focinerators. The resuJ.ts of the study 
demonstrate the feasibility and iong 
term reliabiJity of THC monitoring using 
a heated {150 °C) FID.system. Operating 
and maintenance costs are -competitiva 
with other monitoripg systems used in 
· sewage sludge iDcineratDrs sucb as 
carbon monoxide.monitors. lo addition, 
rnc reading from the FlD system 
showed excellentoorrelatiOD with 
organic pollutant emissions for Ille 
sewage sludge incineratQrs tested.· 

Incinerator Stack Height Option 

Comments an the Proposed ~pproa<;h 
Nine GOmmenters supported 8 part 

503 provision that would allow owners 
and operators.of sewage sludge 
inciner.ators the flexibility .of raising 
their stack heights using "good 
engineering practice" (GEP) to meet 
num8f'.ical pollutant limits before 
requiring the installation ofbest 
available control technology (BACT) air 
pollution control equipment. Many of 
the commenters felt that this would be 

1U:1 appropriate provision for the risk
based part 503 rule bec:ause many 
existing facilities have relatively ·short 
stacks that can result in downwash 
exposing inci~ra'toroperators and 
nearby citizens to high levels -of 
incinerator emissions. Two -commenters 
opposed the raising of incinerat'or suicls 
arguing that deposition exposure and · 
the overall aggregate risk from 
'.incinerator emissions would not be 
reduced by increasing sta·ck height. 

Response to Comments · · 
The Agency agrees that owners and 

operators of .sewage sludge incinerators 
should have the option of raising the 
height of their stacks using GEP (as 
required under-40 CFR 51.100) to meet 
part 503 numerical pollutant limitations 
before takin,g other corrective measures 
such as installing.e?Cpensive air 
pollution -equipment In the proposal, 
the Agency solicited comments an 
whether to deny owners and operators 
of in'cinerator, an .opportunity to :raise 
the height of their stacks after the 
effective date of the-ruie, as the means 
of complying with the numerical limits 
in the rule. Raising .the staclc height 
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increases the amount of dispersion, 
thereby reducing the concentration of 
the pollutants that reach th~ MEI. 
However, increasing the height of stacks 
does not reduce the mass emissions of 

. the pollutants. Therefore, national 
cancer incidence (the number of cancer 
cases due to the pollutants being 
emitted) may not change significantly, if 
owners or-operators choose to meet 
these requirements by merely increasing 
the height of their staclcs. 

The legislative history of section 405 
of the CW A directs the Agency to 
establish numerical limits that protect 
the health of individuals or populations 
which are at higher risk than the 
population as a whole (Cong. Rec., 
S1624, October 16, 1986). If, in 
complying with pollutant limitations, 
all Incinerators In the regulated universe 
install pollution control equipment 
(such as afterburners and wet 
electrostatic precipitators), EPA's 
analysis showed that in addition to 
protecting the HEI, reductions would 
occur in the total number of projected 
cancer cases as well as the number. of . 
projected adverse lead health effects. 
The Agency has concluded that 
allowing credit fo! actual stack height 
up to GEP stack height would protect 
the HEI a·nd would not increase the 
p_rojected number of cancer cases 
(incidence) nationwide. 

Final.Action 

The Agency has decided to allow 
owners and operators of sewage sludge 
incinerators the flexibility of increasing 
the height of their stacks up to GEP 
height (see 40 CPR 51.100) in 
determining allowable numerical 
pollutant limits in the final part 503 
rule. The Agency believes that this 
approach will continue to protect highly 
exposed individuals and will not 
increase the aggregate risk to the 
population as a whole from incinerator · 
emissions at facilities that chose the 
stack height option as a means of 
complying with part 503 numerical 
pollutant limitations. 

premature. One commenter questioned 
the Agency's logic for the 25 percent of 
the National Ambient Air Quality · 
Standard (NAAQS) assumption used to 
derive the lead emissions limit. Still 
other commenters were supportive of 
the proposed lead emissions limit end 
agreed with the Agency's 25 percent 
portion of the National Ambient Air 
Quality Standard for lead as the basis 
for the incinerator lead emissions · 
standard.· 

Response to Comments 
A number of commenters supported 

the Agency's approach for establishing 
the lead emissions limitation for sewage 
sludge incinerators. However, the 
Agency concluded that some 
modifications to the proposed approach 
were necessary to take into account site
specific ambient lead levels in order to 
protect highly exposed individuals and 
populations from incinerator lead 
emissions. The Agency disagrees that a 
lead emissions standard for sewage 
sludge incinerators is premature 
because of lead reductions imposed by 
other EPA regulations, or that the 
Agency's logic used in establishing the 
lead emissions limitation is flawed. 

In the proposal, EPA designed the 
standard to limit lead emissions from 
sewage sludge incinerators so that the 
ground level concentration of lead 
would not exceed 25 percent of the 
NAAQS for lead. The current NAAQS 
for lead is 1.5 micrograms per cubic 
meter (ug/m3) maximum arithmetic 
mean averaged over a calendar quarter 
(see 40 CFR 50.12). 

In deriving an allowable ground level 
concentration for lead from the 
incineration of sewage sludge, the 
Agency evaluated the following two 
alternatives: 10 percent of the NAAQS, 
the percent used in the revisions to the 
J:Iazardous Waste Incinerator regulation, 
and 25 percent of the NAAQS. States 
allocate a percentage of the NAAQS to 
various sources of lead emissions in · 
non-attainment areas through State 
Implementation Plans (SIPs). At the 
time of proposal, most States had not 

Incinerator Lead Emissions Limitatioi:i Included limits for sewage sludge 

Comments on the Proposed Approach incinerators in their SIPs, leading the 
Agency to believe that States did not 

Commenters were divided on how the consider sewage sludge incinerators a 
Agency should establish the lead · . significant source of lead emissions. 
emissions limitation for sewage sludge However, allocation of a large . 
incinerators. Three commenters quantity of the air-shed loading to 
advocated setting the allowable lead sewage sludge incinerators is 
emissions limit based on the ambient air inconsistent with the Agency's goal to 
lead levels at each facility. Another minimize lead exposure from all sources 
commenter argued that since lead because of the significant biological 
emissions from other sources were being changes that occur across a broad range 
reduced by the Agency under other of exposures to l_ead (down to very low 
regulations, a lead emissions standard levels). Limiting the contribution of lead 
for sewage sludge incinerators was. from sewage sludge incinerators to 10 

percent of the NAAQS level (i.e., 0.15 
ug/m3)'would be consistent with this 
goal. However, allowing sewage sludge 
incinerators alone to contribute 
potentially up to 25 percent of the 
NAAQS may be excessive since 
allowing that increment could allow 
ambient lead levels in some areas to rise 
substantially from the present average 
background level of 0.1 ug/m3• In 
addition, EPA's aggregate risk 
assessment showed lead emissions from 
sewage sludge incinerators to be the 
primary source of potential adverse 
health effects from lead when compared 
to other sludge use and disposal 
practices. The Agency's proposed 
approach to use 25 percent of the 
NAAQS was EPA's initial step in 
regulating lead from sewage sludge 
incinerators and to ensure that the 
increase in ground level ambient 
concentration of lead would not exceed 
the current lead NAAQS. 

Final Action 
The Agency has decided to revise its 

standard for limiting lead emissions 
from sewage sludge incinerators to 10 
percent of the NAAQS for lead because 
the Agency's aggregate risk assessment 
shows lead emissions from sludge · 
incinerators are the primary source of 
potential adverse health effects from 
lead, especially in small children, 
compared to other sewage sludge use 
and disposal practices. 

In the final rule, the ground level 
concentration of lead contributed from 
the sewage sludge incinerator [exposure 
concentration to the highly exposed 
individual (HEI)) may not exceed 10 
percent of the NAAQS for lead. The 
minimum ground level concentration of 
lead being contribut1:1d by a sewage 
sludge incinerator that must be achieved 
regardless of the ambient air lead 
concentration is 10 percent of the 
NAAQS for lead. However, States may 
wish to further limit the emission of 
lead from sewage sludge incinerators if 

,it is warranted in non-attainment areas. 
The 1978 NAAQS for lead was 

designed to ensure that 99.5 percent of 
the population has blood lead levels 
below 30 micrograms per.deciliter (ug/ 
di), the level then judged to provide an 
adequate.margin of safety from adverse 
health eff~ts. The Agency now has data 
indicating that much lower blood lead 
levels are associated with a variety of 
adverse health effects in men, women, 
end particularly, in the very young. EPA 
_is currently reviewing the current 
NAAQS for lead and will incorporate 
this new information. Until a new 
NAAQS is promulgated for lead, the 
current NAAQS will be the basis of the 
numerical limit when sewage sludge is 
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incmera!led.'Wlaen EPA rewises the 
curreAtNAAQS Gf 1.5-11g/,m3 , ,the owner 
or operator of the sew~e slndge 
incinera~or is n,quired under die part 
503 regulations to N3vise the n-wner.ical 
limit for leacl for the sewage slu~e 
iociner.at.or. T:lite EPA believes that the 
revised 'Stanctard ttsed i:D the final :part 
503 rule is con&istwt with oew 
infiormatiim :about :low-level ~dverse 
health -effects &12d the Agency's goal to 
minimize lead exposure from all 
sources. 

Alternative Pollutant Limits 

Cammeats .0.11 tbe_Prop(!)sed Approach 

Many commenten on both the 
proposal and th9 1990 NSSS notice 
urged EPA to devalap standards for a 
"clean slu~ge" (fat., a sewageshadg~ 
that receives minimal .regulation if the 
sew.age iludge meets certain quality 
requirements). 

Response to Comments 

The Agency roncurs 4n :the :view that 
protectioo (')f pubuc health 1md the 
environ1DE1Dt does not.T.eqtiire the same 
leve:l ·ohegulatJory control for "clean 
sludge." The requirements that·a sewage 
sludge has to meet undertb:is -concept 
ore discussed below and the Teductiori 
in regulaiory mquirements for that 
sewage sludge are discussed in the 
section on Final Action. 

'Results of tbe exposure pa'thway 
assessment for land application 'Of 
sewage sludge provide cumu1ative 
pollutant loading rates for inorganic 

· pollutants. Th9se Tates are the 
maximum amount of a pollutant that 
can be applied to a unit area of lmd 
consistent with protection of public 
hea1th and the environment from . 
reasonably anticipated adverse effects of 
pollutants in sewage sludge. · 

EPA also considered an alternative to 
a cumulative pollutant loading rate: 
determination of a pollutant 
concentration that, if not exceeded in 
the sewage.sludge, would ,provide 
adequate protection. EPA derived the 
pollutant concentration from 
calculatfans using the already 
established cumalative pollutant 
loadings. Thea, by applying certain 
conservative assumptions. • .EPA back
colculated io a pollutant con_ce11tration. 
Because the pollut&at concentration is 
based on the cumulative pollutant 
loading rMe and ind.de, conservative 
safety factors, it provides .the same 
d~ of protect-ion-to human health 
and the environment .as provided by the 
cumulati\'e pollut@t loading rate. 
Calculation of the pollutant 
concentration and the ·other parts of the 

"clean ~ludge coBcept" are ,discussed 
below. 

To convert~ QlUlUlative pollutant 
loading rate to, polh•tant 
concentration. two things -must be ·done. 
First, the cumulative pol.Jutant loading · 
rate must be converted to an ;8llilUal 
pollutant loading rate. For today's final 
rule, this was ,doge by :8.SS\lming that the 
entire cumulative load .for a pollutant is 
applied to a beotar.e ·ofland.in,one year. 
Thus, to-convert the cumuletive 
pollutant loadiQg rates 10 annual 
pollutant loadmg rate~. the 'CWDUlative 
pollutant loading rates were divided ·by 
one year. EPA b&lieves this is• 
conservative assumptio:a because it is 
unlikely that 'Ula ,cwnulati\'8 ioad for the 
inorganic pollutants CGl'ltrolled in 

.today's final rule will betp,plied to.a 
heotar,e <>i .land iB oae yaH. · 

Second. the annual potlutant loading 
rates cdculated above w.ell8 coovert.ed to 
pollutant concentrations using the 
following equation: · 

AP.LR C=------ . {1) 
AWSAR x·o.001 

Where: 
C = pollutant concerltration in mg/leg {dry 

weight basis). 
APLR = annual pollutant loaclmgntte in 

kg/hectare/36S day period {dry weight 
basis). · 

AWSAR =~rumal whole sludge 
,application rate In metcic tons/hectare/ 
36S day period {dry weight .basis). 

0.001 = a conversion factor. 
The annual pollutant loading rate 

used in equation (1).is the.cumulative 
pollutant loading rate divided by 100 
years. The other variable in the equation 
is the annual whole sludge application 
rate (A WSAR). 

The Agency assumed the AWSAR 
used in equation .(1) is 10 metric tons 
per hectare .per year for .100 .consecutive 
years. EPA b~lieves that the pollutant · 
concentrations derived Trom this 
equation are oonservativ.e because it is 
unlikely that any o!ie site will receive 
10 metric tons of sewage sl;Udge per 
hectare per year for 100 c~cutive 
years. In addition, the nutrient 
requirements of crops grown on 
agricultural land most likely will not 
require 1hat sewage sludge be applied -t<?
the iand .every year for 100 .consecutive 
years. A typical A WSAR for agricultural 
lond based on crop nutrient 
raquireme.nts is 7 metric tons per 
hectare. Typic.al AWSARs for a public 
contact site, forest, and a reclamation 
site are 18, 26, and· 74 metric tons -per 
. hectare, respectively. 'Tli.1:15., for 
agricultural land, a ·public contact .site, 
forest, or a xec.lamation -site, the Agency 
has determilited based on the foUowmg 

analysis that pollutant concentrations 
derived fr-om equation {1) provide en 
adequat.e leval of public health aud 
environmen'tal pr.otectiori because · 
sewage sh.tdge could be applied for 
significantly more consecutive years 
than would actually occur at such sites 
given thttir_nutrient '?9quirements. 

If sew&g~ sludge is applied to 
agricultural .land at an A WSAR of .7 
metric tons per hectare; to a public 
contact site at.an AWSAR of 18 metric 
tons per hectare; to forest at an AWSAR 
of 26 metric tons per hectare; and to .a 
recl811latioa &ne'Bt an AWSARof14 
metric tollS per hectare .aoo ii the 
sewage sludge meets the pollutant 
con~ntrations calculated usin_g 
equation (1}..app!oximetely 142 years, 
55 years, 38 years, and 13 years, 
respectively,. are required before the 
cumulative loadlng ra·te for a pollutant 
is exceeded. The Ageocy has concluded 
that it is unlikely that sewage sludge 
will be &pp lied to those types of land for 
greeter than the above number of yeair.s 
for-each type of .land. ·. 

As dii;cussed above, ,the Agency 
believes the pollutant concentrations 
calculated using .equation (1) only 
should be part of ,the "clean sludge 
concept. .. The other parts of that 
concept are pathogen requir&ments and 
vector attraction requirements. To 
minimi~ the regulatory requirements 
for a sewage sludge that meets certain 
r-equi.rements, EPA believes that a . 
sewage sludge should meet the highest · 
quality requirements in today'-s final 
rule for pathogens. ThGSe are the Class 
A requirements. If Class A pathogen 
requilements are -met, no -restrictions 81'8 

imposed on the site where the sewage 
sludge is tipplied. · · · 

The Agency also beHev.es -that certain 
vector attr.action requirements slwuld be 
met to minimize 1h.e regulatory 
requirements for -a sewage sludge. This 
is achieved if the sewage slud@e meets 
one -of eight vector attr.action 
requi~ems in the final l'egulations. If 

· a :sewage sludge meets the pollutant 
concentrations ,oalculated using 
equation {13, the more stringent Class A 
pathogen 19quiremeots.in today's 
regulations, and one of eight vector 
attraction requirements in the final rule, 
EPA believes that the regulatory . 
requirements for that sewage sludge can 
be reduced if the .se~ sludge is 
applied tG> the Jtmd. This rncluction is 
discussed .below. 

Final Action 
· Today is £inal rule iadicates that .if a 
sewage sh1qge or material derived from 
sewage s~ge .meets the pollutant 
concentrations for bigll ,quality sludge in 
T.ablel<>fs~tion 503.13, the more 
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stringent Class A pathogen 
requirements, and one of eight vector · . 
attraction requirements; the general 
requirements and management practices 
in the final regulations for land 
application do not apply if the sewage 
sludge or material derived from sewage 

. sludge is applied to the land. The 
minimum frequency of monitoring, 
recordkeeping, and reporting 
requirements in the land application 
subpart do apply, however, if the 
sewage sludge or material derived from 
sewage sludge is applied to the land. 
These requirements apply because the 
Agency has to have information to 
determine whether the sewage sludge or 
material derived from sewage sludge 
meets the above three quality 
requirements. 

The reduction in the applicability of 
the land application general 
requirements and management practices 
applies both to bulk sewage sludge 
applied to the land.and to sewage 
sludge sold or given away in a bag or 
similar enclosure for application to the 
land. As mentioned above, it also 
applies to a material derived from a 
sewage sludge. The material in this case 
is derived from a sewage sludge that 
does not meet the three quality 
requirements discussed above. 

The final regulations address another 
situation for the "clean sludge concept." 
That situation concerns a material 
derived from a sewage sludge that meets 
the pollutant concentrations in Table 3 
of section 503.13, the Class A pathogen 
requirements, and one of the eight 
vector attraction requirements. Because 
the sewage sludge meets those three 
requirements, neither the land 
application standards (i.e., general 
requirements and management 
practices) the minfmum frequency of · 
monitoring reguirements, the 
recordkeeping requirements, nor the 
reporting requirements in the land 
application subpart apply if the material 
derived from the sewage sludge is 
applied to the land. This is true for both 
a material applied to the land and to a 
material sold or given away in a bag or 
similar enclosure for application to the 
land. 

Part IX: Selection of Pollutants for 
Regul~tion 

The final sludge use and disposal 
regulations establish numerical 
pollutant limits for 10 metals and an 
operational standard for total 
hydrocarbons erpitted from sewage 
sludge incinerators. The proposed 
regulation would have established 
numerical pollutant limits for 28 
inorganic and organic pollutants, as 
well as total hydrocarbons: After further 

analysis of information provided on the 
proposal and the data from the NSSS, 
the Agency decided not to establish 
numerical pollutant limitlin the final 
part 503 rule for certain pollutants 
which the Agency had proposed to 
regulate for the reasons explained 
below. 

Section 405 does.not direct EPA to 
establish use and disposal standards for 
all pollutants. Rather, the statute 
requires EPA to develop numerical 
pollutant standards for pollutants 
"which, on the basis of available 
information on their toxicity, 
·persistence, concentration, mobility, or 
potential for exposure, may be present 
in sewage sludge in concentrations 
which may adversely affect public 
health or the environment." 33 U.S.C. 
1345. EPA applied these criteria when 
it identified pollutants that it evaluated 
and proposed for regulation. However, 
in the final rule, the Agency determined 
that certain pollutants should not be 
regulated because they either are not 
present in sludge, or if present in the 
sewage sludge, the potential for 
exposure (and consequent health or 
environmental risk) is. small. 

EPA concluded a pollutant is not 
present in concentrations which pose a 
public health or environmental risk 
using the following criteria: 
. (1) The pollutant is banned or 
restricted by the Agency or no longer 
manufactured or used in manufacturing 
a product. Or, 

(2) The pollutant is not present in 
sewage sludge at significant fre.quencies 
of detection based on data gathered from 
the NSSS. Or, . 

(3) The Agency's risk assessment for 
· the pollutant shows no reasonably 

anticipated adverse effects on public 
health or the environment at the 99th
percentile con·centration found in 
sewage sludge from the NSSS. 

Initially tlie Agency selected. 
pollutants for regulation in the part 503 
proposal based on a <;pmparison of the 
highest observed concentration of the 
pollutant found in the "40 City Study" 
with a safe pollutant concentration 
derived from its screening assessment 
(i.e .• an exposure assessment based on a 
very simple and over protective 
exposure model). If the highest observed 
concentration of the pollutant from the 
"40 City Study" was less than the 

· pollutant concentration from the 
screening assessmenf, the pollutant was 
not proposed for regulation in "Round 
One." 

As discussed in part V, the Agency 
determined prior to proposal that 
POTWs selected for anolysis in the "40 
City Study" were not representative of. 
all the POTWs in the United States 

because the study was not statistically 
designed for that purpose. Moreover, the 
Agency concluded that pollutant 
concentrations from the study did not 
accurately represent sludge quality and 
that some sludges may be more 
contaminated than those-observed. As a 
result of these and other deficiencies, 
the Agency conducted the National · · 
Sewage Sludge Survey. The NSSS was 
specifically designed to resolve the 
deficiencies in the "40 City Study" data 
base and to allow EPA to accurately 
estimate percentile concentrations of 
pollutants in sludge throughout the 
United States. However, the NSSS was 
not perfect in every respect. 

In developing the above criteria, the 
Agency selected pollutant 
concentrations based on the 99th
percentile from the NSSS because of 
uncertainty in higher percentile 
·concentrations. Because sludge quality 
had improved since the "40 City 
Study", the Agency found when it 
conducted the NSSS that many 
pollutants were at such low 
concentrations that they were not 
detectable, even using advanced 
,analytical methods. Because of the large 
number of nondetectable readings for 
organics, extrapolation to higher 

. concentration values for those 
pollutants would·create a high degree of 
uncertainty in the pollutant 
concentrations. For example, N
nitrosodimethylamine was not detected 
in any of the SS!llples analyzed for the 
NSSS. However. the calculated highest 
value based on use of detection limit 
estimates is 1,090 mg/kg. The Agency 
determined that the 99th-percentile 
pollutant concentration estimates 
significantly reduced this uncertainty 
and used this percentile in its criteria to 
select pollutants for regulation in the 
final rule. 

The Agency determined that it would 
not establish numerical pollutant limits 
for any pollutant meeting one of the 
three criteria. For example, if a polluta11t 
is banned from production, it is highly 
unlikely that it will be present in 
sewage sludge, and there is no 
consequent need to establish numerical 
limits for that pollutant. In the case of 
a number of banned and no longer 
manufactured pesticides that EPA had 
proposed to regulate, examination of the 
NSSS data also con finned that these 
pesticides were not present in sewage 
sludge. 

One advantage of the approach the 
Agency has adopted for the final rule is 
that it will save monitoring resources so 
that POTWs can focus on looking for 
only those pollutai:its of concern. 
Fourteen pollutants.met the criteria 
detailed above and are no longer 
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regulated in the final ·part 503 rule: 
Aldrin/dieldrin, benzene, 
benzo(a)pyrene. bis(2-ethylhexyl) 
phthalate, chlordane, DDT (and its 
derivatives ODD and DOE), dimethyl 
nitrosamine, heptachlor, 
hexachlorobenzene, · 
hexachlorobutadiene, lindane, 
polychlorinated biphenyls, toxaphene, 
and trichloroethylene. Further details 
on the analysis used in deciding not to 
regulate these pollutants is provided in 
Appendix A (Justification for the 
Deletion of Pollutants from the Final 
Standards for the Use or Disposal of 
Sewage Sludge) of the Technical 
Support Document for Land 
Application. . 

Table IX-1 lists the 11 pollutants for 
which the Agency is promulgating 
numerical limits when a particular use 
or disposal practice is employed. 

TABLE IX-1.-POLLUTANTS FOR WHICH 
NUMERICAL LIMITS ARE PROMULGATED 
IN PART 503 

Pollutants LA 

Arsenic ................................... X 
Cadmium ............................... X 
Chromium .............................. X 
Copper ................................... X 
Lead .................... :: ................. X 
Mercury ............................... :.. X 
Molybdenum .......................... X 
Nickel ..................................... X 
Selenium .................. ,............. X 
Total hydrocarbons 1 ............. . 

Zinc ................ : ....................... X 
10 

so 

x· 

3 

X 
X 
X 

X 

X 

X 

6 

!Jsks. Methods for determining these 
risks differ for each of the management 
pract~ces (inci.neration, surface disposal 
and land application). In general, the 
Agency used a sample of plants from the 
analytical component of the National 
Sewage Sludge Survey to represent the 
larger universe of actual facilities and 
used additional information on these 
plants from the questionnaire portion of 
the NSSS. EPA then developed a profile 
of nat,ional sewage sludge use and 
disposal practices based on the 
information obtained in the NSSS. 
Further, EPA also used NSSS data to 
assign pollutant concentrations.under 
baseline conditions to plants in different 
categories. 

Data describing cancer potency or 
other types of dose-response effects 
were then used to translate estimated 
exposure to each pollutant into ' 
measures of individual risk. Results 
were then aggregated to determine the 
likely number of individuals 
experiencing each relevant health effect 
expected per year in the affected 
populations as a result of exposure to 
sludge pollutants. For those pollutants 
for which dose-response relationships 
could not be obtained, predicted 
exposure was compared to risk 
reference doses. describing thresholds of 
exposure below which adverse health 
effects are not expected. Estimated 
health risks from these plants under 
current practices were extrapolated 
using weighting factors from the survey 

1 Total hydrocarbon emissions encompass 
organic compounds In tile emissions of 
Incinerator. 

all and other data describing the current 
an inventory of sludge incinerators to 

calculate risks at the national level. 
More details on the aggregate risk 
assessment may be obtained from the 
document entitled "Human Health Risk 

Key: 
LA-land appllcatton. 
SD-surface disposal (Including monotill). 
I-incineration. 

Part X: Aggregate Risk Assessment for 
the Final Part 503 Regulation 

This pert of the preamble discusses 
the aggregate risk assessment conducted 
to evaluate the effects of the final part 
503 regulation on public health. EPA 
performed this evaluation by first 
estimating the "baseline" public health 
impacts of sewage sludge use and . 
disposal without the part 503 · 
regulation. Next, EPA assessed the · 
public health impacts after 
implementing the final part 503 
regulation. The difference between these 
two estimates is the rublic health 
"benefit" of the fina part 503 
regulation. . · -

The aggregate risk assessment was 
designed to estimate both the expected 
national human health risks associated 
with current baseline use and disposal 
of sludge and the benefits of the · 
regulation measured in terms of 
estimated reductions in human health 

· Assessment for the Use·and Di.sposal of 
Sewage Sludge: Benefits of Regulation." 
Information on obtaining single copies 
of this document is provided in pert 
XIV. 

Surface Disposal 
For those plants reporting the use.of 

surface disposal for managing their 
sludge, data describing the volume and 
quality of the sludge disposed were 
obtained from the NSSS. Other sources 
provided d~ta describing location, 
topography, design and operation of 
surface disposal sites. These two types 
of data were used by the Agency to 
examine the possible migration of , 
pollutants from these sites to nearby 
ground water or ambient air in order to 
determine baseline health effects. Data 
for the density of human populations 
and drinking water wells in each county 
containing a sampled surface disposal 
facility were used to determine the size 
of the population likely to be exposed 

to various levels of pollutants near the 
surface disposal sites. Next, the Agency 
estimated the likely dose of each · 
pollutant to subgroups of exposed 
populations; These estimates of 
exposure were combined with available 
dose-response data and the estimated 
sizes of exposed populations to pre.diet 
likely individual and aggregate health 
risks resulting from tlie disposal of 
sludge. Finally. results were 
extrapolated to the national level using. 
weighting factors developed from the 
surveyed facilities to estimate aggregate 
risks from surface disposal practices 
under current conditions. . 

Results of the baseline assessment 
indicate less than 0.1 cancer case, less· 
than I individual who exceeded a 
threshold blood lead level associated 
with adverse lead effects, and less then 
1 individual experiencing lead-induced 
hypertension or learning disabilities 
associated with the placement of sewage 
sludge on a surface disposal site. Post
part 503 effects remain less.than 0.1 
cancer case, less than 1 individual who 
exceeds a threshold blood lead level, . 
and less than 1 individual with a lead 
case from the placement of sewage 
sludge on a surface disposal site. This 
indicates a low impact on public health 
from placement of sewage sludge on a 
surface disposal site before 
pr:omulgation of the rule and even a 
greater level of protection after 
implementation of the final part 503 
regulation. 

La.nd Application 
For predicting the impacts from land 

applying·sewage sludge, the Agency 
used average values for the · 
concentrations of each pollutant 
measured in the sludge of facilities 
practicing lend application from the 
NSSS. Again, the Agency used 
mathematical models to predict the 
transport of pollutants to nearby ground 
water and ambient air for the baseline · 
assessment. However, additional model6 
were used to predict the uptake of 
pollutants from treated soil to 
agricultural crops and animal tissues 
and to estimate contamination of surface 
water. Based on average population 

. densities and assumptions about the 
distribution of treated produce in 
national. markets, the Agency estima~ed 
current human exposure to and risk 
from each pollutant.in sludge and 
through each relevant pathway of 
exposure from prototype facilities. As 
with surface disposal, the final step in. . . 
the assessment of current risks was to 
extrapolate results to the national level, 
based on the estimated number of 
facilities practicing lend application and 
the quantity of sludge applied. 
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As explained earlier, the basic 
strategy for calculating health benefits is 
to estimate health risks under· current 
conditions, estimate he~lth risk after 
regulation, and subtract to estimate 
health benefits achieved by the 
regulation. The above analysis was done 
to determine the aggregate effects before 
implementation of the final ·part 503 
regulation (i.e., at baseline) and after 
implementation of the final part 503 
regulation. The baseline assessment 
resulted in less than 1 cancer case, 
approximately 1000 individuals for 
whom a threshold lead concentration is 
exceeded, and approximately 500 
individuals experiencing lead-related 
effects (i.e., hypertension in adult males 
and children with reduced Intelligence . 
Quotient) 868ociated with the . 
application of sewage sludge to the 

facilities that are expected to be out of 
compliance with the regul!ltion. The 
Agency then assumed that those 
facilities would choose to install and 
operate pollutioq control equipment in 
order to comply with the rule. Estimated 
emissions for each individual 
incinerator in the survey were adjusted 
for the estimated efficacy of that 
facility's expected control measures to 
estimate emissions after compliance 
with the part 503 regulation. After these 
adjustments, all calculations were 
repeated to detennine expected 
exposure and risk to surrounding 
populations. As before, these results 

· were extrapolated to the national level 
based on the estimated volume of sludge 
incinerated annually and results from 
dispersion modeling of. the full 
inventory of known incinerators. 

Results of the assessment prior to 
implementation of the final part 503 
regulation indicated 0._3-4 cancer cases, 
700 people with blood lead levels that 
exceed threshold levels for identified 
adverse health effects, and 100 people 
with lead-related adverse health effects 
because of the firing of sewage sludge in 
sewage sludge incinerators·. 
Implementation of the final part 503 
regulation would reduce these risks to . 
0.2-4 cancer cases, 90 people with 
blood lead levels that exceed a 
threshold blood lead level, and 30 
people with other lead-related health 
effects cases because of firing of sewage 
sludge in a sewage sludge in.cinerator. 

land. In no case did the average 
exposure to the other inorgan~c 
pollutants for wbich limits are included 
in the land application exceed the 
reference do~e for the pollutant during 
the baseline assessment. 

Results of the aggregate. risk_ 
assessment after implementation of the 
final part 503 la"nd application 
regulations are less than 1 cancer case, 
less than one individual who exceeds a 
blood lead level, .and less than one lead 
case. This establishes that the rule · 
adopted today will protect public health 
and ensure that continued disposal of 
sludge will not jeopardize public health 
in the future. 

Sewage Sludge Incineration 

For those plants reporting the use of 
incineration for managing their sludge, 
data describing the volume and quality 
of the sludge Incinerated were obtain~d 
from the NSSS. Other sources provided 
data describing local meteorology and 
likely emissions of pollutants from these 
facilities. These two types of data were 
combined as Inputs for mathematical 
models to predict (on a site-specific · 
basis) the fate and transport of emitted 
pollutants. Resulting estimates for 
expected concentrations of pollutants in 
ambient air were next combined with 
site-specific data describing the 
locations and'sizes of human 
populations residing near the facilities 
sampled. By mapping predicted ground
level concentrations of each pollutant 
(b_y geographic location~ onto the 
locations and sizes of human 
populations near each facility, the 
Agency determined the expected .dose of 
each pollutant received by exposed 
individuals under current conditions. 

For estimating benefits from the 
regulation of sewage sludge 
incineration, the Agency ~stimated 
expected response of individual 

Conclusions 

The aggregate risk assessment 
estimates that current use and disposal 
practices contribute 0.9-5 cancer cases 
annually, with a.lifetime cancer risk to 
a highly exposed individual ranging · 
from 6x10-• for land application and 
surface disposal of sludge to 7x10- 3 for 
incineration. The other health effects 
associated with sewage sludge use and 
disposal are primarily related to lead 
exposure and resµlt in approximately 
2,000 individuals who exceed a 
threshold blood lead level associated 
with adverse health effects and 700 
instances of hypertension or diminished 
learning capacity in children. The 
Agency estimates that the rule reduces 
cancer cases by·0.09-0.7, exceedences of 
lead adverse health threshold by 600-· 
2,000 and instances of lead cases by 90-
600. . 

These results indicate that current use 
and disposal practices for sewage sludge 
pose little risk to public health. Because 
of uncertainties in estimated emissions 
of organic pollutants from incinerators, 
estimates of baseline risks are _reported 
as ranges, where the .lower extreme of 
each range is based on "best estimates" 

of emissions, and the higher extreme is 
based on "worst case" estimates. For 
"best estimates" of emissions, the 
Agency used mean -reported values of 
emissions for each organic pollutant 
tested. FQr samples in which a 
particular pollutant was not detected, 
limits of detection were used in 
calculating the mean. "Worst case" 
estimates are based on these same 
values and limits of detection, except 
they represent a 99th-percentile 
confidence limit for the mean. In 
addition, "worst case" estimates of 
cancer risks have been adjusted by a 
factor of five to account for the 
possibility that up to 80 percent-of the 
carcinogenic.pollutants in organic 
emissions may not have been identified 
and quantified and could possibly pose 
risks comparable to those included in 

· the study. Use of "-worst case" estimates 
for emissions yields risk estimates about 
a factor of 10 higher than those based on 
"best estimates." 

Because of uncertainties about the 
likely respo_nse of individual POTWs to 
the regulation, expected health benefits 
from the regulation cannot be quantified 
precisely. For incinerators, reductions 
in emissions of metals have been 
estimated from the assumed removal 
efficiencies of additional pollution 
control devices expected to be installed 
at selected incinerator facilities. For 
organic pollutants, however, sufficient 
data were not available to determine to 
what extent, if any, the standard for 
total hydrocarbons will reduce 
emissions. In the absence of such data, 
the estimated benefits are based on the 
assumption that emissions of organic 
pollutants are not reduced; if emissions 
are indeed reduced, benefits may have 
been underestimated. Similarly, 
sufficient data were not' available for 
determining how the regulation will 
reduce human exposure and risk from 
land application and surface disposal. 
Estimates of benefits from regulating 
these practices therefore range from zero 
to 100 percent of estimated· baseline 
risks. Even though the estimated 
baseline risks from all three practices 
are very low, the assessment shows that 
the adoption of the final standards for 
land application, surface disposal and 
incineration will-ensure that these 
methods of sludge use and disposal will 
not pose any significant threat to public 
health in the future. 

Part XI: Description of the Final Part 
503 Regulation 

Introduction 

This part describes·the standards EPA 
is promulgating in the final part .503 
regulation for the use or disposal of 
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sewage sludge. The standards consist of prepares sewage sludge." The regulation 
general requirements, pollutant limits, uses this term to describe the person or 
management practices, operational entity that effectively controls the 
standards, and.requirements that quality of the sewage sludge or material 
address frequency of monitoring, derived from sewage sl~dge that is 
recordkeeping, and reporting. Today's ultimately either used or disposed. In 
regulation requires that the following cases where a treatment works' sewage 
persons maintain certain records: Any sludge is used or disposed without 
person who generates sewage sludge or further treatment or mixing with other 
derives a material from sewage sludge, materials, the treatment works that 
any person who applies sewage sludge generates the sewage sludge is the 
to the land, any owner/operator of a "person who prepares the sewage 
sur~ce disposal site, and any person sludge." In cases, for example, where a 
who fires sewage sludge in a sewage treatment works generates sewage 
sludge incinerator. Th~ final regulation sludge that is blended with other 
.also establishes reporting requirements substances, the person blending ·the · 
for Class I sludge management facilities, sewage sludge ls the "person who 
publicly owned ·treatment works prepares the sewage sludge" because the 
(POTWs) with a design.flow rate equal blender controls the quality of the . 
to or greater than one million gallons material that is ultimately used or 
per day, and POTWs that serve 10,000 disposed. 
people or more. . · The structure of the final part 503 

In the part 503 regulation, EPA uses regulation follows closely the structure 
the phrases "land application," "apply of the proposed part 503 regulation. The 
sewage sludge," and "sewage sludge final regulation includes standards for: 
applied to the land" in a more . (1) Sewage sludge applied to the land 
restrictive sense than their traditional (including sewage sludge sold or given 
meaning to delineate sharply between away in a bag or other container for · 
different regulatory requirements. As application to the land-described in 
previously explained, sewage sludge is the proposed rule as "distribution and 
not only disposed on land as a waste marketing"), (2) sewage sludge placed 
material but, in many cases, also is used on a surface disposal site (including 
to condition the soil or to provide sewage sludge placed in a monofill), 
nutrients. Thus, while sewage sludge and (3) sewage sludge fired in a sewage 
disposed on the land is obviously sludge incinerator. The final part 503 
"applied" to the land, the part·503 regulation also contains a subpart on · 
regulation uses the phrase "land pathogens and vector attraction 
application", apply sewage sludge, or reduction. 
"sewage sludge applied to the land" The subpart on distribution and 
only when referring to sewage sludge marketing-now described as sewage 
used for its' beneficial properties. When · sludge sold or given away in a beg or 
sewage sludge is disposed by placing it other container-in the proposed part 
on the land, the part 503 regulation 503 regulation now is incorporated into 
refers to this disposal practice as the subpart on land application for the · 
"surface disposal." final part 503 regulation. In a4dition, 

Additionally, requirements for sewage the subpart on m~nofills and the 
sludge applied to the land differ subpart on surface disposal are 
depending on whether the sewage combined in today's part 503 regulation. 
sludge is "bulk sewage sludge" or Further, the subpart on removal credits 
"sewage sludge sold or given away in a was moved from the part 503 regulation 
bag or other container." EPA employs . to the pretreatment regulations in 40 
these terms of art to distinguish the CFR part 403. · . 
situations in which bagged sewage EPA incorporated the proposed 
sludge is typically applied in small subpart on distribution and marketing 
amounts in a single application (e.g., into the land appli~tfon subpart in the 
home gardens)-called in today's rule · final part 503 regulation to avoid · 
"sewage sludge sold or given away in a confusion. Sewage sludge that is .sold or 
bag or other containei:"-from those in given away in a bag or ~ther contai_ner 
which sewage sludge may be applied in · . (including sewage sludge sold or given 
large quantities over wide areas (e.g., away in small quantities such as pick-
agricultural use and reclamation up truck loads) is obvio.usly still 
programs)-called "bulk sewage sludge" "applied to the land." Further, the part 
for this regulation. In the proposed rule, 503 regulation no longer employs the 
EPA described tpis small quantity phrase "distribution and marketing". 
sewage sludge use as "distribution and EPA concluded that the phrase "s-old or 
marketing" of sewage sludge (54 FR given away in a bag or other container 
5745 at 5880). for application to the land" is a more 

Further, many of the requirements in accurate description of the final use of 
the regulation apply to the "person w~o the sewage sludge. Distribution and 

marketing implies that the sale or give 
away of sewage sludge is its final use 
rather than application to the land, 

EPA combined the subparts on 
monofills and surface disposal in the 
proposal in the surface disposal subpart 
in the final part 503 regulation because 
the differences in characteristics . 
between surface disposal sites and 
monofills did not merit separate 
treatment. In e.ither case, sewage sludge 
is placed on the land for final disposal. 
Both. disposal practices may present 
essentially similar potential threats to 
public health and the environment. 

EPA moved the subpart on removal 
credits from the final part 503 regulation 
because it logically belongs with the 
pretreatment requirements. Lists of 
pollutants eligible for a removal credit 

· with respect to the use or disposal of 
sewage sludge are in the amendment to 
the General Pretreatment Regulations 
(40 CPR part 403) in today's rulema1dng. 

The final fart 503 regulation contains 
frequency o monitoring requirements 
that are spelled out for each use or 
disposal practice rather than in a 
separate subpart as in the proposal. 
Each subpart similarly includes 
recordkeeping requirements and 
reporting requirements for Class I sludge 

· management facilities, PO'IWs with a 
design flow rate equal to or less than 
one million gallons per day, and PO'IWs 
that serve 10,000 people or more. 

The final part 503 regulation also 
contains two appendices. Appendix A 
explains how to determine the annual 
whole sludge application rate for 
sewage sludge applied to the land. This 
new appendix is included in the 
regulation because the final part 503 . 
regulation establishes limits based on 
annual pollutant loading rates for 
sewage sludge sold or given away in a 
bag or other container that does not 
meet the pollutant concentrations for 
high quality sewage sludge in Table 3 of 
section 503.13 of the regulation. The . 
annual pollutant loading rates are used 
in the procedure described in appendix 
A to determine the annual whole sludge 
application rate for the sewage sludge. 

Appendix B in today's part 503 
regula"tion ~ontains a description of 
processes used to reduce pathogens in 
sewage sludge. These processes are 
similar to the pathogen reduction 
processes described in appendix Il of 40 
CFR part 257. The.vector attraction 
reduction requirements in the process 
descriptioris in appendix II were deleted 
from the process descriptions in 
appendix B of today's regulation. 
Separate requirements are included in 
part 503 for vector attraction reduction. 

Appendix D in the part 503 proposal 
explained how to calculate the 
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maximum combustion gas flow rate. 
This appendix has been deleted from 
the final part 503 regulation because of 
a change in the requirements for 
incineration of sewage sludge. . . . 
General Provisions (Subpart A) 

Purpose and Applicability (Section 
503.1) 

The purpose of the final part 503 
regulation is to establish standards that 
must be met when se~age sludge is 
used or disposed. The standards in the 
part 503 regulation consist of general 
requirements, pollutant limits, 
management practices, operational 
standards, and requirements for 
frequency of monitoring, recordkeeping, 
and reporting. The part 503 regulation 
establishes standards for sewage sludge 
applied to the land or disposed either by 
·placing on a surface disposal site or 
firing in a sewage sludge incinerator. 
The part 503 regulation also includes 
requirements for ·reducing organisms in 
the sewage sludge that cause disease 
(pathogens). Either the Class A or Class 
B pathogen requirements must be met 
when sewage sludge is applied to the 
land or placed on a surface disposal site. 
Further, the regulation requires 
reduction of vector attraction--<:ontrol 
of those characteristics of sewage sludge 
that attract disease-spreading agents like 
flies or rats-when sewage sludge is 
applied to the land or placed on a 
surface disposal site. There are no 
pathogen or vector attraction reduction 
requirements for sewage sludge fired in 
a sewage sludge incinerator because . 
pathogen and vector attraction 
reduction is achieved during 
incineration. 

The Agency established limits for 
pollutants in sewage sludge that could 
adversely affect public health and the · 
environment and for which sufficient 
information exists to evaluate risk 
associated with those pollutants and to 
develop numerical limits. For land 
application, the pollutant limits along 
with the management practices protect 
public health and the environment from 
the reasonably anticipated adverse 
effects of.arsenic, cadmium, chromium, 
copper, lead, mercury, molybdenum, 
nickel. selenium, and zinc in the sewage 
sludge. EPA also evaluated the risks 
associated with organic pollutants and 
other inorganic pollutants applied to or 
placed on the land in sewage sludge and 
concluded that numerical pollutant 
limits for those pollutants are not 
required for the reasons explained in 
part IX of today's preamble. 

In the case of surface disposal, the 
pollutant limits and management 
practices in this subpart protect public_ 

health and the environment from the 
reasonably anticipated adverse effects of 
arsenic, chromium, and nickel in the 
sewage sludge. For incineration of 
sewage sludge in a sewage sludge 
incinerator, the pollutant limits and 
management practices protect public 
health from the reasonably anticipated 
adverse effects of arsenic, beryllium, 
cadmium, chromium, lead, mercury, 
and nickel in the sewage sludge. 

Also included in this part are 
operational standards for pathogen · 
reduction and operational standards to 
reduce vector attraction in sewage 
sludge that is either land applied or 
placed on a surface disposal site. 1n 
addition, EPA is today establishing an 
operational standard for sewage sludge 
incinerators that limit the total 
hydrocarbons (TIIC) in the exit gas from 
a sewage sludge incinerator stack. The 
.absence of rigorous analytical tools and 
pertinent dat~ make the development of 
numerical limitations infeasible for 
pathogens, vector attraction reduction, 
and organic pollutants in sewage sludge 
that is incinerated. 

Section 405((d)(3) authorizes the 
Administrator to promulgate a design, 
equipment, or operational standard 
when in the judgment of the 
Administrator it is not feasible to 
prescribe or enforce a numerical 
limitation for a pollutant. The 
Administrator concluded that it is not 
feasible, based on current information 
and the state of analytical capability, to 
develop numerical limitations for 
pathogens, vector _attraction reduction, 
and THC at this time using the type of 
exposure assessment employed to 
develop numerical limitation for other 
pollutants. 

In the judgment of the Administrator, 
the operational standards for pathogens 
and for vector attraction reduction 
protect public health and the 
environment from the reasonably 
anticipated adverse effect of pathogenic 
organisms (e.g., certain bacteria, enteric 
v~ruses, and helminth ova) in sewage 
sludge and from the characteristics (e.g., 
odor) of the sewage sludge that attract 
vectors (e.g.,_ mosquitos and flies), 
respectively. In the judgmept of the 
Administrator, the operational standard 
for TIIC protects public health from the 
reasonably anticipated adverse effects of 
organic pollutants in the exit gas from 
a sewage sludge incinerator stack. 

The part 503 regulation also contains 
frequency of monitoring requirements 
for sewage sludge that is used or 
disposed and recordkeeping 
requirements for any person who 
prepares sewage sludge or applies it to 
the land, for the owner/operator of a 
surface disposal site and for any person 

who fires sewage sludge in a sewage 
sludge incinerator. In addition, 
reporting requirements for Class I sludge 
management facilities, POTWs with a 
design flow rate equal to or greater than 
one million gallons per day, and POTWs 
that serve 10,000 people or more are 
included i.n the final part 593 
regulation. 

· The recordkeeping requirements 
indicate who must develop and retain 
information, the information that must 
be developed, and the period that the 
information must be kept. These 
requirements are included in part 503 to 
make the rule self-implementing. This is 
discussed further in othe,r parts of this 
preamble. 

The final part 503 regulation requires 
only Class I sludge management 
facilities, POTWs with a design flow 
rate equal to or greater than one million 
gallons per day, and POTWs that.serve 
10,000 people or more-to report 
collected information. Other treatment 
works must collect and retain 
inforrriation for the specified period of 
time. Those treatment works may have 
to report the information to the 
pennitting authority on request. 

Some of the requirements in part 503 
apply to a person who prepares sewage 
sludge (i.e., the person who either 
generates sewage sludge during the 
treatment of domestic sewage in a 
treatment works or derives a material 
from sewage sludge), applies sewage 
sludge to the land, or fires sewage 
sludge in a sewage sludge incinerator. 
Other requirements apply to the .owner/ 
operator of a surface disposal site. Still 
others apply to (1) sewage sludge 
applied to the land, placed on a surface 
disposa_l site, or fired in a sewage sludge · 
incinerator, (2) the exit gas from a 
sewage sludge incinerator stack, (3) land 
on which sewage sludge is applied, (4) 
a surface disposal site, or (5) a sewage 
sludge incinerator. 

Compliance Period (Section 503.2) 
Section 405(d)(2)(U) of the Clean 

Water Act. as amen~ed, requires 
compliance with the part 503 regulation 
as expeditiously as practicable but in no 
case later than 12 months after 
publication of the final part 503 
regulation, unless the final regulation 
requires construction of new pollution 
control facilities. If the final part 503 
regulation requires construction of new 
pollution control facilities, compliance 
with the part 503 regulation is required 
as expeditiously as practicable but fo no 
case later than two 'years from the date 
of publication of the final part 503 _ · 
regulation. 

The Agency chose to apply the full 12 
month and two year compliance periods 
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to the standards in the part 503 State program, or an EP A·iss1:1ed "sludge (§ 258.21). Implementation of the part 
regulation, but not to the frequency of only" permit. However, the 258 regulations with regard to siting and 
monitoring, recordkeeping, or reporting requirements in part 503 must be met operating the municipal solid. waste 
requirements, except for total even in the absence of a permit for the landfill unit must be done in accordance 
hyclrocarbons. The only way to obtain use or disposal of sewage sludge (i.e., with part 258 an~ subtitle D of RCRA 
information about whether the part 503 is self-implementing}. (56 FR 50978). 
standards are met by the statutory Consequently, the responsible person · Another regulation that addresses 

· deadline is to start monitoring the must become aware of the standards In sewage sludge is EPA's storm water 
sewage sludge and keeping records part 503, comply with the standards, regulation. Even though the fil'lal part 
before the end of the 12 month monitor the sewage sludge, keep the 503 regulation does not have 8 storm 
compliance period. For this reason, the appropriate records, and, if applicable, water requirement for sewage sludge 
part 503. regulation indicates that the report information to the permitting that is used or disposed, the Agency 
frequency of rt}Onitoring. recordlceeping. authority even when a permit is not concluded that it is important to 
and reporting requirements, except for issued. · th l 
total hydrocarbons in the exit gas from · · The stand~rds in part 503 also are recognize e st0rm water regu ation in 
a sewage sludge incinerator stack, are enforceable directly against any person this pr~amble. 
effective 120 days after the effective date . who uses or disposes of sewage sludge On November 16, 1990, EPA 
of the regulation (i.e., 150 days after the through one of the practices addressed published a final rule implementing 
date of publication of the part 503 in today's final regulation. As section 402(p) of the CWA, which 
regulation). mentioned previously, the person. who required the Agency to estab.lish a 
· The frequency of monitoring, uses OF disposes of sewage sludge by regulation setting forth NPDES permit 
recordkeeping, and reporting one of the part 503 practices must application requirements foi;-, among 
requirements for total hydrocarbons in become swam of the appropriate part · other sources, storm water discharges 
the exit gas from a sewage sludge 503 rl3quirements and must comply with associated with industry act~vity. One of 
incinerator stack are effective 12 months those requirements. An enforcement the 11 categories of storm water 
after the date of publication of this part, action can be taken against a person associated with industrial activity 
unless compliance wi"th the operational who does not meet those requirements required to be controlled under this 
standard for total hydrocarbons in the ev(!n when that p.erson does not have a regulation is the following: 

. part 503 regulation requires · · permit for the use or disposal of sewage 
construction of new. pollution control sludge. · 
facilities. In that case, the frequency of 
monitoring, recordkeeping, and 
reporting requirements for total 
hydrocarbons are effective two years 
after the date of publication of the part 
503 regulation. . · 

The "date of publication" for the final 
part 503 regulation is the date the 
regulation is published in the Federal 
Register. This date is different from the 
"effective date" of the final regulation, 
which is 30 days after the date of 
publication of the final part 503 
regulation in the Federal Register. 

Pennits and Direct Enforceability 
(Section 503.3) 

Section 405(f) of the. CW A provides 
that each permit issued under section 
402 of the CWA to a publicly owned 
treatment works or to any treatment 
works treating domestic ~wage shall 
include conditions to implement the 
part 503 regulation, unless included in 
permits issued under other enumerated 
Federal or approved State programs. In 
addition, the statute authorizes EPA to 
issue permits to treatment works 
treafing domestic sewage solely to 
impose conditions to implement the 
regulation where none of the listed 
permit programs apply, Thus, the part 
503 requirements may be implemented 
through a CW A perm.it, a subtitle C 
Solid Waste Disposal Act permit, a part 
C Safe Drinking Water Act permit, a 
Marine Protection, Rese8l"ch, and 
Sanctuaries Act permit, a Crean Air Act 
permit, a permit under an approved 

Relationship to Other Requirements 
(Section 503.4) 

The conditions under which sewage 
sludge may be disposed in a municipal 
solid waste lani:lfill unit are not 
provided, for the most part, In part 503. 
These standards are established in 40 
CFR part 258. In that rule, the Agency 
determined that public health and the 
environment are protected from 
reasonably anticipated adverse effects of 
pollutants in sewage sludge when 
sewage sludge is disposed in a 
municipal solid waste landfill unit that 
meets the criteria in part 258, as 
discussed earlier. Disposal of sewage 
sludge in a municipal solid waste 
landfill unit (MSWLF) that meets the 
part 258 criteria constitutes compliance 
with section 405(d) of the Clean Weter 
Ac;:t, as !Im ended. EPA promulgated part 
258 under bo.th the authority of section 
405(d) oJ the CWA, as amended, and 
sections 1008, 2002, 4004, and 4010 of 
the Resource Conservation and 
Recovery Act of 1978 (RCRA). 

Part 503 also requires that the person 
who prepares sewage sludge that is 
disposed in a municipal solid waste 
unit ensure that the sewage sludge 
meets the part 258 requirements for 
materials disposed in a municipal solid 
waste landfill unit. The sewage sludge 
must not be hazardous (§ 258.20) and 
must pass the paint filter test (§ 258.28). 
In addition, sewage sludge used to cover 
a municipal solid waste landfill unit 
must be suitable for that purpose 

Treatment works treatirrg domestic sewage 
or any other sewage sludge or wastewater 
treatment device or system, used in the 
storage, treatment, recycling, and reclamation 
of municipal or domestic sewage. including 
land dedicated to the disposal of sewage 
sludge, that are located within the confine!> 
of the facility, with a design flow ofl.0 MGD 
or more, or required to have an approved 
pretreatment program under 40 CFR part 403. 
Not included are farm lands, domestic 
gardens or lands used for sludge management 
where sludge is beneficially reused and 
which are not physically located in the · 
confines of the facility, or areas that are in 
compliance with section 405 of the CWA. (40 
CFR 122.26(b)(14)(ix)) 

In establishing this category, EPA 
viewed facilities such as large treatment 
works that engage in activities that may 
experience spills and bubbleovers (e.g. 
on-site composting and storage of 
chemicals} as suitable candidates for 
storm water permits. Such treatment 
works ar~ considered to be engaged in 

· activities whose scope and size are more 
akin to industry activity and, hence, 
should be required to obtain an NPDES 
permit for storm water discharges. 
Treatment works that fit the above 
description are required to pursue, by 
the regulatory deadlines, one of the 
application options provided under the 
Agency's storm water regulation 
(individual applications, group 

. application, or notice of intent to be 
covered under a general permit) and to 
comply with the terms and conditions 
of any permit issued to cover discharge 
of "storm water associated with 
industrial activity". _ 
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More Stringent Standards (Section 
503.5) 

This section of the part 503 regulation 
provides the permitting authority the 
authority to impose more stringent 
standards for the use or disposal of 
sewage sludge than the standar~s in the 
part 503 regulation or to impose 
additional requirements -for the use or 
disposal of sewage sludge. To impose 
more stringent standards or additional 
requirements, the permitting authority 
(i.e., either EPA or a State with an EPA
approved sludge management program) 
must determine that the more stringent 
standards or additional requirements are 
needed to protect public health and the 
environment from any adverse effect of 
a pollutant in the sewage sludge. 

One example of when a more 
stringent standard may be imposed by 
the permitting authority concerns land 
applied bulk sewage sludge that meets 
the pollutant concentrations in 
503.10(b)(3), the Class A pathogen 
requirements in 503.32(a), and one of 
the vector attraction reduction 
~quirements in 503.33(b)(1) through 
503.33(b)(8). Part 503 indicates that the 
general requirements and management 
practices in the land application subpart. 
do not apply when the bulk sewage 
sludge meets these three requirements. 
One of the management practices that, 
in the general case, would apply to bulk 
.sewage sludge meeting the defined 
requirements Is the requirement to 
apply the sewage sludge at an 
agronomic rate. The permitting 
authority may decide that, because of 
conditions at a particular site, to protect 
public health and the environment from 
the nitrogen in the bulk sewage sludge, 
the bulk sewage sludge should be 
applied to the land at an agronomic rate 
even though the bulk sewage sludge is 
not subject to this requirement. Section 
503.5(a) of part 503 allows the 
permitting authority to impose the 
agronomic rate requirement o~ the bulk 
sewage sludge that is applied to the land 
in defined circ.-umstances. 

As provided in section 510 of the 
CW A, as amended, States or political 
.subdivisions thereof or an interstate 
agency also may impose more stringent 
standards for the use or disposal of 
sewage sludge than the standards in 
today's final rule. A State or political 
subdivisions thereof or an interstate 
agency also may establish additional 
requirements for the use or disposal of 
sewage sludge as authorized by State 
law. 

Exclusions (Section 503.6) 

This section of the final regulation 
discusses exclusions from the part 503 

regulation. These include treatment 
processes, selection of a sewage sludge 
use or disposal practice, co-firing of 
sewage sludge, industrial wastewater 
sludge, hazardous sewage sludge, 
sewage sludge with a high PCB 
concentration, incinerator ash, grit and 
screenings, drinking water treatment 
sludge, and commercial and industrial 
septage. 

Treatment of domestic sewage and 
sewage sludge was addressed in the 
applicability section in the part 503 
proposal. That discussion was moved to 
the section on exclusions in today's 
final part 503 regulation to group all 
exclusions in the same section. · 

The final part 503 regulation does not 
establish requirements for the treatment 
of domestic sewage. The standards 
apply to the final use or disposal of 
sewage sludge generated during the 
treatment of domestic sewage in a 
treatment works. For ·this reason, . 
processes used to treat domestic sewage 
(e.g., the activated sludge process) are 
not subject to the part 503 requirements. 

The final regulation also does not 
establish requirements for the treatment 
of sewage sludge, except in the case of 
those properties of sewage sludge, other 
than its chemical composition, that may 
pose a threat to public health and the 
environment. Thus, requirements to 
reduce pathogens and vector attraction 
are provided in subpart D. Processes 
used to prepare sewage sludge for final 
use or disposal, such as composting. are 
not subject to the standards in the final 
part 503 regulation. 

The pathogen requirements in the part 
503 regula~ion are not based on the 
results of an exposure assessment. 
Instead, the requirements are 
performance standards based on the 
demonstrated ability of treatment 
processes to reduce pathogens in the 
sewage sludge. For ~is reason, some of 
the pathogen requirements in the part 
503 regulation address the treatment of 
sewage sludge (e.g .• raise the 
temperature of the sewage sludge and 
maintain the temperature for a specific 
period of time). 

Selection of a use or disposal practice 
also was addressed in the applicability 
section in the part 503 proposal. That 
discussion was moved to the section on 
exclusions in the part 503 regulation for 
the reason mentioned above. 

Although EPA encourages the 
beneficial use of sewage sludge (e.g .• 
through land application), the selection 
of a sewage sludge use or disposal 
practice, whether land application or 
some other use or disposal practice, is 
a local determination (e.g., the 
responsibility of the municipality or 
authority responsible for the use or 

disposal of sewage sludge). For this 
reason, the final part 503 regulation 

. does not establish requirements for the 
selection of a sewage sludge use or 
disposal practice. However, when the 
selected use or disposal practice is 
subject to the part 503 regulation, the 
standards in the part 503 regulation for 
that practice must be met when the 
sewage sludge is used or disposed. 

The final part 503 regulation also do 
not establish requirements for co-firing 
of sewage sludge with other wastes or to 
the incinerator in which sewage sludge 
and other wastes are co-fired. Other 
wastes do not include auxiliary fuel 
used in a sewage sludge incinerator. 

Auxiliary fuel is fuel used to augment 
the fuel valu~ of sewage sludge. This 
includes, but is not limited to, natural 
gas, fuel oil, coal, and other fuels such 
as gas generated during anaerobic 
digestion of sewage sludge and 
municipal solid waste. The municipal 
solid waste must be ~ual to or less than 
30 percent of the weight of the material, 
including the sewage sludge, fired in the 
sewage sludge incinerator on a dry 
weight basis. When municipal solid 
waste is greater than .30 percent of the 
dry weight of the total material fired in 
the incinerator, the part 503 regulation 
does not apply to the material or to the 
incinerator. 

The final part 503 regulation does not 
establish requirements for the use or 
disposal of sludge generated at an 
industrial facility during the treatment 
of industrial wastewater because those 
sludges are not sewage sludge. Sewage 
sludge is generated during the treatment 
of domestic sewage in a treatment 
works. The appropriate requirements 
(e.g .• the requirements in 40 CFR part 
257 when the sludge is disposed on the 
land) must be met when industrial 
sludges are used or disposed. 

Tne Water Quality Act of 1987 
expanded the applicability of section 
405(d) of the CWA to industrial 
manufacturing and private processing 
facilities that treat domestic sewage 
combined with industrial wastewater. 
Although the legislative history of the 
1987 Water Quality Act indicates that 
the Agency should impose requirements 
on any treatment works that treats . 
domestic sewage, sufficient time was 
not available to develop standards for 
the use or disposal of sewage sludge 
generated at industrial facilities during 
the treatment of industrial wastewater 
combined with domestic sewage. EPA 
does not have sufficient information at 
this time on the number of industrial 
facilities that generate sewage sludge, 
the amount of sewage sludge generated 
at those facilities, and the practices 
through which the sewage sludge is 
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used or disposed to evaluate the impact 
of part 503 numerical limits for the 
sewage sludge. In addition, the Agency 
questions whether the models and data 
used to develop the numerical limits in 
the final part 503 regulation are 
appropriate for industrial sludge with a 
domestic sewage sludge component. For 
these reasons, the part 503 regulation 
does not establish requirements for the 
use or disposal of sewage sludge 
generated at_ an industrial facility during 
the treatment of industrial wastewater 
combined with domestic sewage (i.e., 
either domestic sewage generated at the 
industrial facility or domestic sewage 
generated off-site and transported to the 
industrial facility for treatment). The 
Agency may consider this sewage 
sludge in future revisions to _the part 503 
regulation. 

The part 503 regulation does apply to 
sewage sludge generated at an industrial 
facility during the treatment of only 
domestic sewage. When domestic 
sewage generated at an industrial 

· facility is treated at the industrial 
facility without combining the domestic 
sewage with industriaJ wastewater, 
sewage sludge generated during the 
treatment of the domestic sewage is 
subject to the part 503 requirements: 
Part 503 also applies to sewage sludge 
generated when domestic sewage 
generated off-site is treated only with 
the domestic sewage generated at the 
industrial facility or is treated at the 
industrial facility by itself. 

It is imrortant to note that all 
industria wastewater treatment 
facilities that treat domestic sewage-
whether the domestic sewage is 
generated on-site or off-site-are . 
considered treatment works treating 
domestic-sewage and may be required to 
apply for a permit under 40 CFR 122.21. 
A detailed discussion of whether an 
industrial wastewater treatment facility 
needs a permit is presented in the 
preamble to the sewage sludge 
permitting regulations promulgated on 
May 2, 1989 (54 FR 18716. 18725). 

The part 503 regulation also doos not 
establish requirements for sewage 
sludge determined to be hazardous in 
accordance with 40 CFR part 261. A 
hazardous sewage sludge must be used 
or disposed in accordance with the 
applicable requirements in 40 CFR parts 
260 through 268. · 

The part 503 regulation does not 
establish requirements for the u.se or 
disposal of:sewage sludge that has a 
concentration of polychlorinated 
biphenyls equal to or greeter than 50 
milligrams per kilogram of total solids 
(dry weight basis). Sewage sludge with 
a polychlorinated biphenyls 
concentration equaI to or greater than 50 

milligrams-per kilograms of total solids 
(dry weight basis) must be used or 
disposed in accordance with the 
requirements of 40 CFR part 761, not the 
part 503 requirements. 

Ash generated during the incineration 
of sewage sludge in a ~ewage .sludge 
incinerator aiso is not subject to the part · 
503 regulation. Ash from a sewage 
sludge incine.rator must be used or 
disposed in accordance with the 
appropriate requirements (e.g., 40 CFR 
part 257 when the ash is disposed on 
the land). 

Grit (e.g .• small pebbles, sand, and 
material with a high specific gravity) 
and screenings (e.g., large materials 
such as rags) generated during the 
preliminary treatment of domestic 
sewage in a treatment works that are 
used or disposed are not subject to the 
part 503 regulation. These materials 
have characteristics that are different 
than the characteristics of sewage· 
sludge. Grit and-screenings also must be 
used or disposed in accordance with the 
appropriate requirements (e.g., 40 CFR 
p~ 257 when the grit or screenings are 
disposed on the land}. 

from sewage sludge. Examples of a · 
person wh.> derives a material from 
sewage sludge are a treatment works 
that blends sewage studge with some 
other material or a private.contractor 
who receives sewage sludge froin a 
treatment works and then blends the 
sewage slu~ge with some other material 
(e.g.,. mixes the sewage sludge with a 

• bullcing agent) .. Wben sewage sludge is 
part of a material, the person derived 
the material from sewage sludge. Any 
time the quality of sewage sludge is . 
changed, a material is derived from 
sewage sludge. 

The purpose of this. general provision 
is to ensure the part 503 requirements 
are met. The Agency concluded that the 
person who generates the sewage sludge 
or the person who derives a material 
from sewage sludge should be 
responsible for ensuring the sewage 

Sludge generated during the treatment 
of eithru: surface water·or ground W{lter 
used. for drinking also is not subject to 
the part 503 regulation. That sludge is 
not generated during the treatment of 
domestic sewage in a trea:tment works. 

The part 503 regulation does not . 
establish requirements for the use.or 
disposal of commercial and industrial 
septage, a mixture of commercial and 
domestic septage, or a mixture of 
industrial and domestic septage. 
Because the characteristics of domestic 
septage and the characteristics of 
commercial septage (e.g., grease from a 
grease trap at a restaurant) and 
industrial seplage (e.g., liquid or solid 
material removed from a septic tank or 
simi1ar treatment works that receives 
industrial wastewater) are different, the
part 503 requirements for domestic 
septage do not apply to commercial or 
industrial septage. For this reason, 
commercial and industrial septage are 
excluded from the part 503 regutation. 

Requirement for a Person Who Prepares 
Sewage Sludge (Section 503.7} 

Under the final part 503 regulation, a 
person who prepares sewage sludge 
must ensure that the applicable 
requirements in part 503 are met when 
the sewage sludge prepared by the 
person is applied to the land, placed on 
a surface disposal site. or fired in a 
sewage sludge incinerator. The preparer 
could be the person who generates 
sewage sludge during the treatment of 
domestic sewage in a treatment works or 
a p.erson who derives a material derived 

sludge is used .or disposed properly. For 
this reason, the final part 503 regulation 
makes that person responsible for 
ensuring the applicable part 503 
requirements are inet when sewage 
sludge prepared by the person is 
applied to the land, placed on a surface 
disposal site, or fired in a sewage sludge 
incinerator. This is discussed further in 
part XII of today's preamble. 

~ampling an~ Analysis (Sectio.n 503.8) 
This section of the final part 503 

regulation requires t}Jat representative 
· samples of sewage sludge applied to tl:ie 

land, placed on a surface disposal site, 
or fired in a sewage sludge incinerator 
be collected and analyzed. The purpose 
of this requirement is to ensure that 
samples of sewage sludge that are 
collected are repre~ntative of the 
se_wage sludge that is used or disposed. 
In some cases, grab samples may 
represent the sewage sludge adequately 
while in other cases a composite sample 
may have to be collected; Whatever the 
situation, a representative sample must 
be collected and that sample must be 
analyzed to show compliance with the 

- part 503 ~uirements. . 
This section also contains the 

methods used to analyze representative 
samples of sewage sludge to show 
compliance with the part 503 
requirements. Analytical methods are . 
specified in part 503 for ·enteric viruses, 
fecal coliform, }lelrninth ova, inorganic 
pollutants. Salmonella sp. bacteria, 
specific oxygen uptake rate, and total, 
fixed, and volatile solids. In addition, 
part 503 ·references a document that . 
contains procedures that can be used to 
calculate the percent volatile solids 
reduction for a _sewage sludge. This 
document, "Environmental Regulations 
and Technology-Control of Pathogens 
and Vectors, EPA~25/R-92/013, U.S. 
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Environmental Protection Agency. 
Washington, D.C., 1992, also discusses 
how to collect samples that are analyzed 
for patho~ens. 

Analytical methods in the final 
regulation are the same as the an~Jytical 
methods in the part 503 proposal, 
except for inorganic pollutants and 
viable helminth ova. The numbers of the 
parts in "Standard Methods for the 
Examination of Water and Wastewater" 
referred to in the final regulation for 
various parts are different from the 
numbers for those parts in the proposal 
because a later edition of that document 
was referenced in the final regulation. · 
Even though the part numbers are 
different, tne methods are the same. 

The final rule specifies that Method 
SW-846 be used to analyze samples of 
sewage sludge for inorganic pollutants. 
This method is used to prepare 
sediment; sludge, and soil samples for 
analysis by flame or furnace atomic 
absorption spectroscopy. The Agency 
decided to specify this method instead 
of the method in the proposal (i.e., 
Method 1620 from the Analytical 
Methods for the National Sewage Sludgtt 
Survey) because Method SW-846 is 
more widely accepted than is Method 
1620, which is a draft method. 

The analytical method for viable 
helminth ova in the final regulation is 
different from the analytical method for 
helminth ova in the proposal. EPA 
considers the proposed and final ova · 
methods to be conceptually similar 
when floatation or similar techniques 
are used to separate ova from the sewage 
sludge. Both the proposed and final 
methods use microscopic ova particle 
visualization and characterization to 
enumerate the helminth ova after the 
sewage sludge isprocessed for analysis. 
The ova method in the final regulation 
was -selected because it is more current 

· that the proposed method and is more 
accepted in current practice . . 

General Definitions (Section 503.9) 
Definitions included in this section of 

the part 503 regulation are applicable to 
more than one subpart in the regulation. 
Each subpart also includes special 
definitions that apply only to that 
subpart. 

Many of the definitions in this 
subpart are definitions taken either 
directly from section 502 of the CW A or 
other Agency regulatio·ns. These 
definitions are not discussed here. The 
definitions developed specifically for 
this rule are discussed below. 

Domestic septage. Domestic septage is 
either liquid or solid material removed 
from a septic tank, cesspool, portable 
toilet, Type III marine sanitation device, 
or similar treatment works that receives 

only domestic sewage. The term 
"domestic septage" is used in the final 
part 503 regulation instead of the term 
"septage", which was used in the 
proposed part 503 regulation, to 
distinguish domestic septage from 

. liquid or solid material that contains 
domestic septage mixed with other 
materials (e.g., grease from a grease 
hap). These other materials are 
commercial or industrial septage and 
are not included in the definition of 
domestic septage. 

The definition of domestic septage 
also makes it clear that domestic septage 
includes liquid and solid material 
removed from portable toilets or Type 
III marine sanitation devices. When 
these materials are applied to 
agricultural land, forest, or a 
reclamation site, the domestic septage 
requirements in the land applications 
subpart have to be met. When these 
materials are placed on an active sewage 
sludge unit, the appropriate · 
requirements in the surface disposal 
subpart have to be met. 

Domestic sewage. Domestic sewage is 
waste and wastewater from humans or 
household operations that is discharged 
to or otherwise enters a treatment 
works. This is a key definition because 
the standards in the p~rt 503 regulation 
apply to sewage sludge generated during 
the treatment of domestic sewage in a 
treatment works. When domestic 
sewage is in the influent to a treatment 
works, even if the influent also contains 
industrial wastewater, sewage sludge is 
gene,rated during the treatment of the 
domestic sewage. 

Dry weight basis. Dry weight basis 
means calculated on the besis of having 
been dried at 105 degrees Celsius until 
reaching a constant mass (i.e., 
essentially 100 percent solids content). 
This definition is in the final part 503 
regulation because all of the numerical 
limits and operational standards in the 
part 503 regulation are on a dry weight 
basis. The dry weight basis allows an 
"apples to apples" comparison of the 
value for a parameter in sewage sludge 
to the numerical limit or operational 
standard in the part 503 regulation for 
that parameter. The procedure used to 
convert wet weight to dry weight varies 
depending on the type of unit · 
measurement. For example, to cqnvert a 
wet weight concentration (i.e., 
milligrams per liter) to a dry weight 
concentration, divide the wet weight · 
concentration by the percent solids 
(expressed in hundredths} in the sewage 
sludge. To convert an application rate 
(i.e., metric tons per hectare) expressed 
in wet weight to a dry weight · · · 

. application rate, multiply the wet 
weight rate by the percent solids 

(expressed in hundredths) in the sewage 
sludge. · 

Feed crops. Feed crops are crops 
produced primarily for consumption by 
animals. These include, but are not 
limited to, com and grass. Note that for 
a crop to be considered a feed crop, it 
has to be produced for consumption by 
animals. A crop such as grass that is not 
produced primarily for consumption by 
animals (e.g., grass grown to prevent 
erosion or to stabilize an area or as a 
cover) is not a feed crop. The term 
animals includes domestic animals and 
wild animals. The key to this definition 

· is whether the crop is pz:oduced for 
·consumption by animals. 

Fiber crops. Fiber crops are crops 
such as flax and cotton. This definition 
is included in the final part 503 
regulation because products from these 
crops (~g., cotton seed oil) may be 
consumed by humans or may be used to 
prepare food consumed by humans. 
Because of the potential. exposure to the 
fiber crop or product of the fiber crop, 
the Agency concluded that the part 503 
requirements should apply when 
sewage sludge is applied to land on 
which a fiber crop is grown. 

Food crops. Food crops are crops 
consumed by humans. These include, 
but are not limited to, fruits, vegetables, 
and tobacco. Tobacco is considered a 
food crop, even though usually not 
ingested by humans, because of the 
potential for direct human exposure to 
tobacco. Because of this exposure, the 
Agency determined that the part 503 
requirements must be met when sewage 
sludge is applied to land on which 
tobacco is grown. Food crops can be 
either crops grown below the land 
surface, crops that touch the land 
surface, or crops that do not touch the 
land surface. When a crop is consumed 
by humans, it is a food crop. 

Ground water. Ground water is water 
below the land surface in the saturated 
zone. The saturated zone is that part of 
the earth's crust in which all voids in 

. the porous materials are filled with 
water. The water that fills·those voids is 

· ground water. · 
Person who prepares sewage sludge. 

· A person who prepares sewage sludge is 
either the person who generates the 
sewage sludge during the treatment of 
domesti'c sewage in a treatment works or . 
a person who derives a material from 
sewage sludge. This definition is 
included in the final part 503 regulation 
because the regulation contains a 
general provision that requires any 
person who prepares a sewage sludge to 
ensure that the requirements in the part 
503 regulation are met. This general 
provision applies only when the sewage 
sludge prepared by a person (i.e., the 
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sewage sludge generated by a person or 
the material derived from sewage 
sludge) is applied to the land, placed on 
a surface disposal site, fired in a sewage 
sludge incinerator, or placed on a 
municipal solid waste landfill. Other 
requirements for a person who prepares 
sewage sludge also are included in the 
final part 503.regulation. 

Pollutant. A pollutant is an organic 
substance, an inorganic substance, a 
combination of organic and inorganic 
substances, or a pathogenic organism 
that, after discharge and upon exposure, 
.ingestion, inhalation, or assimilation 
into an organism either directly from the 
environment or indirectly by ingestion 
through the food-chain, could, on the 
basis of information available to the 
Administrator of EPA, cause death, 
disease, behavioral abnormalities, 
cancer. genetic mutations, physiological 
malfunctions (including malfunction in 
reproduction), or physical deformations 
in either organisms or offspring of the 
organisms. This definition is similar to 
the definition of "toxic pollutant" 
included in section 502(13) of the CWA, 
as amended. 

The term "toxic pollutant" is not used 
in the final part 503 regulation because 
this generally is limited to the list of 
priority toxic pollutants developed by 
EPA. The Agency concluded that 
Congress intended that EPA develop the 
part 503 pollutant limits for a broader 
rang~ of substances that might interfere 
with the use or disposal of sewage 
sludge, not just the 126 priority toxic 
pollutants. 

Sewage sludge. The definition of 
sewage sludge in the part 503 regulation 
is similar to the definition in the 

· proposed part 503 regulation. Besides 
editorial changes, the major differences 
between today's definition and the 
definition of sewage sludge in the part 
503 proposal concern domestic septage 
and materials not considered sewage 
sludge. 

Tl:ie final part 503 regulation defines 
sewage sludge as solid, semi-solid, or 
liquid residue generated during the 
treatment of domestic sewage in a 
treatment works. Sewage sludge 
includes, but is not limited to,.domestic 
septage; scum and solids removed in 
primary; secondary, or advanced 
wastewater treatment processes; and a 
material derived from sewage sludge. 
Sewage sludge does not include ash 
generated during the incineration of 
sewage sludge or grit and scrsenings 
generated during preliminary treatment 
of domestic sewage in a treatment 
works. 

Domestic septage is included in the 
definition of sewage sludge because it is 
generated during the treatm~nt of 

domestic sewage ip a treatment works 
(e.g .. septic tank). It also has 
characteristics similar to the 
characteristics of sewage sludge. The 
legislative history of section 405 reflects 
congressional intent that the section 
405(d) requirements apply to domestic. 
septage. S. Rep. No. 50, 99~ Cong. 1st 
Sess. p. 47 (1985). The term "domestic 
septage" distinguishes domestic septage 

· from septage, which includes 
commercial and industrial septage (e.g., 
grease from grease traps). 

sludge. It is difficult to define storage in 
~erms of the length of time the land Is 
used t.o store sewage sludge because the 
land may be used to store sewage ~Judge 
for a long period of time even though a 
particular sewage sludge .only remains 
on the land for a short period of time 
(e.g., 120 days). 

The second way to express length of 
time for storage is the age of the sewage 
sludge on the unit area of land. The . 
Agency determined that this parameter 
is more appropriate to use to distin~ish 

· between storage and final disposal than 
is the period of time the land is used to 
store sewage sludge. The older the . 

Scum is tlie material that floats on top 
of the wastewater in a treatment process 
and is removed by skimming. Scum 
shares many characteristics with the 
other residues generated during the 
treatment of wastewater and often is 
disposed with sewage sludge. For this 
reason, scum is included in the 
definition of sewage sludge. · 

sewage sludge, the higher the potential 
• that the sewage sludge may cause an 

adverse impact. 
The definition of storage in today's 

final part 503·regulation does not 
indicate whether the two year storage 
period is the period the land is used to 
store sewage sludge or the age of the 
sewage sludge. Either parameter can he 
used to define the storage period. 

Today's definition of sewage sludge 
also indicates that any material derived 
from sewage sludge (e.g., composted 
sewage sludge blended with another 
material) is sewage sludge. When that 
material is used or disposed through 
one of the practices regulated in the 
final part 503 regulation, the 
requirements for that practice must be 
met. 

Ash generated during the incineration 
of sewage sludge is not included in 
today's definition of sewage sludge. 
Incinerator ash, which is disposed 
typically in landfills, is sterile and dry 
like other ash material. It does not have 
the same characteristics as other 
residues from wastewater treatment 
processes. 

Grit and screenings also are not 
included in the definition of sewage 
sludge. Grit is the material, such as sand 
and gravel, that settles out before 
primary treatment. Screenings are 
relatively large pieces of solid material 
caught on bar screens at the headworks 
of the treatment works. These wastes are 
small in quantity; have characteristics 
that are different from the 
characteristics of sewage sludge; and 
usually are handled and disposed 
SeJ)arately. 

Storage of sewage sludge. Storage of 
sewage sludge is the placement of 
sewage sludge on land on which the 
sewage s'ludge remains for two years or 
less.·Storage does not include placement 
of sewage sludge on the land for 
treatment. 

An issue related to the definition of 
storage of sewage sludge concerns the 
length of time (i.e., two years) sewage 
sludge is stored before storage becomes 
final disposal. The lengt,h of time can be 
expressed in two ways. First, the period 

· of time can be related to how long the 
land is used for the storage of sewage 

Treatment of sewage sludge. 
T~atment of sewage sludge is the 
preparation of sewage sludge for final 
use or disposal. This includes, but is not 
limited to, thickening, stabilization, and 
dewatering of sewage sludge. Treatment 
of sewage sludge is not storage of 
sewa~e slud~e. 

This definition is included in the part 
503 regulation to distinguish treatment 
from final use or disposal. Requirements 
in the part 503 regulation apply to 
sewage sludge that is used or disposed. 
For this reason, when the sewage sludge 
is treated, the part 503 standards do not 
apply to the sewage sludge, except 
when treated for pathogen or vector 
attraction reduction, or, in the case 
where land is used to treat the sewage 
sludge, to the land on which sewage 
sludge is treated. 

Treatment works. Treatment works is 
either a Federally owned, publicly 
owned, or privately owned device or 
system used to treat (including recycle 
and reclaim) either domestic sewage or 
a combination of domestic sewage and 
Industrial waste of a liquid nature. This 
iricludes septic tanks and other types of 
on-site treatment systems and holding 
tanks because domestic sewage can be 
treated in these types of devices. Note 
that. by definition, devices or systems 
used to treat a combination of domestic 
sewage and industrial waste of a liquid 
nature are a treatment works. Sludge 
generated by the treatment works is 
sewage sludge, 

Land Application (Subpart B) 
This part of the preamble discusses 

the part 503 requirsments for land 
application of sewage slu~ge. More 
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details on each of the requirements can sewage sludge to the land and to any 
be found in the technical support person who applies sewage sludge to 
document for the part 503 land land. That section has been edited to be 
application requirements. more explicit. The final part 503 

The final regulation recognizes two regulation indicates that the land 
broad categories of sewage sludge application requirements apply to any 
applied to the land and establishes person who prepares sewage sludge that 
requirements for each category. For both is applied to the land, to any person 
categories, the sewage sludge must meet who applies sewage sludge to the land, 
ceiling concentrations. If those to sewage sludge applied to the land, 
concentrations are not met, the sewage and to the land on which sewage sludge 

· sludge cannot be applied to the land. is applied. 
The first·category is bulk sewage Some of the requirements in this 

sludge applied to the land. Bulle sewage subpart apply to the sewage sludge that 
sludge is sewage sludge that is not sold is land applied. These requirements 
or given away in a bag or other address the quality of sewage sludge 
container. Bulk sewage sludge must applied to the land and the amount of 
meet one of two pollutant limits to be •pollutants that can be applied to the 
applied to the land. The sewage sludge land in sewase sludge. · 
must meet pollutant concentration Other reqmrements in this subpart 
limits, which are in addition to the apply to a person who prepares sewage 
ceiling concentrations discussed above, sludge that is applied to the land. A 
or the amount of a pollutant applied to person who prepares sewage sludge is 
the land in bulk sewage sludge must not either the generator of the sewage sludge 
exceed a cumulative pollutant loading or a person who derives a material from· 
rate. In addition, pathogen and vector sewage sludge. Still other requirements 
attraction reduction requirements must apply to the person who applies sewage 
be met when bulk sewage sludge is sludge to the land (e.g .• recordkeeping 

' applied to the land. General requirements depending on which 
requirements.and management practices pollutant limits ere met). All of these 
also may have to be met when bulk requirements are discussed in more 
sewage sludge is applied to the land detail Jeter in this preamble. 
depending on the quality of the bulk As mentioned previously, the part 503 
sewage sludge. use or disposal standards include 

The seconi:i category is sewage sludge general requrrements, pollutant limits. 
sold or given away in a bag or other management practices, operational 
container for application to the land. . standards, and requirements for 
One of two pollutant limits also must be frequency of monitoring, recordlceeping, 
met when sewage sludge is sold or given and reporting. For land application of 
away in a bag or other container. The. sewage sludge, there are three cases 
sewage sludge must meet the same where not all requirements must be met 
pollutant concentrations mentioned to comply with the standards. These . . 
above for bulk sewage sludge, or the three cases concern bulk sewage sludge 
amount of pollutant applied to the land applied to the land and sewage sludge 
annually must not exceed an annual sold or given away in a bag or other 
pollutant loading rate. The annual container for application to the land. 
pollutant loading rates are used to In the first two cases, the sewage 
calculate an application rate that is sludge or material derived from sewage 
placed on a label on the bag or other sludge must meet certain pollutant 
container in which the sewage sludge is limits and certain operational standards 
sold or given away. The application rate for pathogens end vector attraction 
cannot be exceeded when the sewage reduction. In addition. the frequ~ncy of 
sludge is applied to the land. In monitoring, recordlceeping. and 
addition to meeting the pollutant limits, reporting i:equirements in the land 
the-sewage sludge must meet the highest application subpart must be met. The 
quality pathogen requirements (i.e., general requirements and management 
Class A requirements) and a vector practices do not apply when the sewage 
attraction reduction requirement must sludge or material derived from sewage 
be met. Sewage sludge sold or given sludge meets the three quality 
away in e beg or other container also is requirements. 
subj~ to general requirements and a The rationale for not imposing the 
management practi<:e depending on the general requirements end management 
quality of the sewage sludge. practices on bu Ile sewage sludge and 

sewage sludge sold or given away in a 
Applicability (Se~tion 5Q3.10) beg or other container for application to 

The applicability section for land the land is that the sewage sludge that 
application in the proposed part 503 meets the three identified quality 
regulation indicated that the requirements is a valuable commercial 
requirements apply to the application of product. Because of this, EPA 

concluded that the probability of 
improper application of the sewage 
sludge is low and the additional 
requirements are not necessary to 
protect public health and the 
environment. 1n addition, the Agency 
determined that over-application of the 
sewage sludge will not occur because 
over-application reduces crop yield, 
which nullifies the main reason to apply 
sewage sludge to the land in the first 
instance. The Agency concluded that 
when the sewage sludge meets the three 
quality requi~ments, it is a fertilizer 
material and should be treated similarly 
to other fertilizers. For these reasons, 
EPA does not require that the general 
requirements and management practices 
be met when high quality sewage 
sludges are applied to the land. The 
circumstances in which these 
requirements need not be met are 
discussed further below. 

For both the first and second cases, 
the EPA Regional Administrator (or, in 
the case of a State with an approved 
sludge management program, the State 
Director) could still, acting under 
authority in section 405(d)(4), decide to 
require that any or all of the general 
requirements and management practices 
be met, on a case-by-case basis, even 
when a sewage sludge or bulk material 
derived from sewage sludge meets the 
three quality requirements. However, 
this requires a finding by the Regional 
Administrator that the general 
requirements or management practices 
are needed to protect public health and 
the environment from any reasonably 
anticipated adverse effect of a pollutant 
in the sewage sludge. 

An example of a m~agement practice 
that could be imposed is the 
requirement to apply the sewage sludge 
or material derived from sewage sludge 
to the land at a whole sludge 
application rate (i.e., the amount of 
sewage sludge that can be applied to an 
area of land) that does not exceed the 
agronomic rate. When the Regional 
Administrator concludes this 
requirement is needed to protect public 
health and the environment from the 
reasonably anticipated adverse effect of 
nitrogen in the sewage sludge, the 
Regional Administrator could impose 
that requirement to the bullc sewage 
sludge. Under this provision. the control 
over the site where the sewage sludge is 
applied, which was foregone because of 
the general requirements en~ 
management practices do not apply, 
may be re-established. 

In the third case, the part 503 
requirements in the land application 
subpart do not apply to a bulk materiel 
derived from sewage sludge when the 
sewage sludge used to produce the 
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derived material meets the pollutant 
concentrations in 503.13(b)(3), the Class 
A pathogen requirements in 503.32(a), 
and one of the vector attraction 
reduction requirements in 503.33(b)(t) 
through 503.33(b)(8). In this case, the 
sewage sludge used to produce the bulk 
material already meets the three quality 
requirements. · 

The final part 503 regulation does not 
authorize the EPA Regional 
Administrator or the State Director to 
impose the general requirements and 
management practices on a bulk 
material derived from a sewage sludge 
that meets the tJ?ree quality 
requirements because the part 503 . 
requirements do not apply to sewage 
sludge used to make that material once· 

· the sewage sludge meets the identified 
quality requirements. No records have 
to be kept on who receives that sewage 
sludge or what happens to the sewage 
sludge after the three quality -
requirements are met. 

The three cases for sewage sludge sold 
or given away in a bag or other 
container for application to the land are 
the same as the three cases for bulk 
sewage sludge applied to the lanl In 
the first two cases, the general 
requirements in 503.12 and the 
management practices in 503.14 do not 
apply either to se~age sludge or a 
material derived from ~ewage sludge 
when the sewage sludge or material is 
sold or given away in a bag or other 
container for application t9 the land and 
when the sewage sludge or material 
meets the pollutant concentrations for 
high qual_ity sewage sludges in 
503.13(b)(3), the more stringent Class A 
pathogen requirements in 503.32(a), and 
one of the vector attraction requirements 
in 503.33(b)(l) through 503.33(b)(8). 
The frequency of monitoring. 
recordkeeping. and reporting . 
requirements in this subpart do apply, 
however, to the sewage sludge or 
material derived from sewage sludge. 

In the third case, the final part 503 
regulation Indicates that the part 503 
requirements do not apply to a material 

. derived from sewage sludge that is sold 
or given away in a bag or other 
container when the sewage sludge used 
to derive that material meets the 
pollutant concentrations for high quality 
sewage sludges in 503.13(b)(3), the more 
stringent Class A pathugen requirements 
in 503.32(a). and one of the vector 
attraction requirements in 503.33(b)(t) 
through 503.33(b)(8). The sewage sludge 
used to derive that material already · 
meets the applicable quality 
requirements. 

The provision authorizing the 
imposition of the·general requirem_ents 
and management practices after a 

sewage sludge or material derived from 
sewage sludge meets the three quality 
requirements does not apply to sewage 
sludge sold or given away in a bag or 
other container for application to tlie 
land. As mentioned above, this 
provision in part allows control over the 
site where the sewage sludge is applied 
to be re-established. The underlying 
assumption for sewage sludge sold or 
given away in a bag or other container 
is that there is no direct control over the 
user of the sewage sludge. It is virtually· 
impossible in the case of a widely 
distributed sewage sludge that is 
essentially equivalentto f~rtilizer to 
impose controls on the end user of the 
sewage sludge. When there Is no control 
over the user initially, there is no way 
to re-establish that control through the 
imposition of general requirements or 
management practices. For this reason, 
the provision concerning re-imposing 
certain requirements is nofapplicable In 
this case. 

Special Definitions (Section 503.1 i) 
In this section of the final part 503 

regulation, the Agency defines terms 
used in this subpart. Those terms 
include: agricultural land; agronomic 
rate, annual pollutant loading rate, 
annual whole sludge application rate, 
bulk sewage sludge, cumulative 
pollutant loading rate, forest, land 
application, other container, pasture, 
public contact site, range land, and 
reclamation site. 

Agricultural land. Agri~ultural land is 
land on which a food crop, a feed crop, 
or a fiber crop is grown. This includes 
range land and land used as pasture. 
When the crop· grown on the land is not 
consumed by humans; not produced 
primarily for consumption by animals; 
or not a fiber crop, the land on which 
the crop is grown is not agricultural 
land. 

Range land and pasture are included 
in the definition of agricultural land 
because feed crops (e.g., grasses and 
other types of vegetation) are grown on 
the land. These crops are consumed by 
animals that graze on the land. 

Agronomic rate. Agronomic rate is 
defined as the whole sludge application 
rate designed: (1) to provide the amount 
of nitrogen needed by the crop or 
vegetation grown on the land and (2) to 
minimize the amount of nitrogen in the 
sewage sludge that passes below the 
root zone of the crop or vegetation 
grown on the land to the ground water. 
A key aspect of this definition is the 
design of the whole sludge application 
rate. To design this rate, the nitrogen 
n~ds of the crop or vegetation grown 
on the land, the available nitrogen in the 
sewage sludge, the soil"conditions at the 

site, and the geology of the site· have to 
be known, among other things. 

Agronomic rate is used in the final 
part 503 regulation to limit the amount_ 
of sewage sludge applied to the l~d to 
fertilize the crop or vegetation grown on 
the land. The purpose of limiting th_e 
application rate to the agronomic rate is 
to minimize contamination of the 
ground water beneath the application 
site by the nitrogen i~ the sewage 
sludge. · · 

Annual pollutant loading rote. The 
annual pollutant loading (APLR) is the 
maximum amount of a pollutant that 
can be applied to a unit area of land 
during a 365-day period. In the final 
part 503 regulation, this rate is 
calculated by dividing the cumulative 
pollutant loading rate for an Inorganic · 
pollutant by 20 years. This is discussed 
further below. 

Annual whole sludge application rote. 
The annual whole sludge application 
rate (A WSAR) is the maximum amount 
of sewage sludge on a dry weight basis 
that can be applied to a unit area of land 
during a 365-day period. This rate is for 
the whole sludge and not just for a 
single pollutant. An explanation of how 

· to calculate an annual whole sludge 
application rate is in appendix A of the 
final regulation. 

Bulk sewage sludge. Bulk sewage 
sludge is sewage sludge that is not sold 
or given away in a bag or other 
container for application to the land. 
This definition is included in the final 
part 503 regulation because the 
requirements in this subpart differ for 
bulk sewage sludge and for sewage 
sludge sold or given away in a bag or 
other container for application to.the 
land. 

Cumulative pollutant loading rote. A 
cumulative pollutant loading rate is the 
maximum amount of an inorganic 
pollutant that can be applied to an area 
of land. This loading rate is not an 
annual rate. Rather, it.is the maximum 
amount of an inorganic pollutant that 
can be applied to an area of land. When 
the cumulative pollutant loading rate for 
a pollutant is reached for a particular 
land application site, no more of that 
pollutant can be applied to the site In 
bulk sewage sludge.· . 

Forest. Forest is a tract of land thick 
with trees and underbrush.-A forest 
includes, but is not limited to, land used 
for silviculture purposes and 
unmanaged land thick with indigenous 
vegetation. · • · 

Land application. Land application is 
the spraying or spreading of sewage 
sludge onto the land surface; the · 
injection of sewage sludge below the 
land surface; or the Incorporation of 
sewage sludge Into the land so that the 
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sewage sludge can either condition the 
soil or fertilize crops or vegetation 
grown in the soil. One important aspect 
of this definition is"• • • so that the 
sewage sludge can condition the soil or 
fertilize crops or vegetation grown on 
the land." Sewage sludge is not 
dispoi;ed on the land in this case. 
Rather, the sewage sludge is used 
beneficially. 

The definition of land application 
includes such things as using the 
sewage sludge to grow plants or flowers 
in a pot and using sewage sludge in the 
hole where a tree is planted. In such 
cases, the sewage sludge is used to 
fertilize the plant or tree even though 
the sewage sludge is not spread over a 
large area of land. Sewage sludge used 
for these purposes must meet the. 
applicable requirements in the land 
application subpart of the final part 503 
regulation. 

When the sewage sludge is not used 
to condition the soil or to fertilize crops 
or vegetation grown on the land, the 
sewage sludge is not being land applied. 
It is being disposed on the land. In that 
case. the requirements in the subpart on 
surface disposal in the final part 503 
regulation must be met. 

Other container. The part 503 
regulation differentiates between sewage 
sludge sold or given away in large 
quantities to users such as 
manufacturers of sewage sludge 
fertilizer products and sewage sold or 
given away in a bag or other container 
for direct use by the pwchaser or 
recei.ver of the sewage sludge. Thus, the 
part 503 regulation distinguishes 
between bulk sewage sludge and sewage 
sludge sold or given away in a bag or 
other container. An "other container" is 
either an open or a closed receptacle 
and may include, but is not limited, to 
a bucket, a box, a carton, or a vehicle 
that has a lo&d capacity of one metric 
ton or less. 

An "other container" could be any 
type of receptacle in which sewage 
sludge, usually in small amounts, is 
sold or given away for application to the 
land. In most cases, the sewage sludge 
is used to fertilize a lawn or a home 
garden; to grow fl.owers in pots; to 
fertilize the ball of a tree that is planted, . 
or for a similar type use. The sewage 
sludge usually is not applied to those 
types of land in several applications in 
the same year. 

The Agency also chose to include in 
the definition of "other container" a 
vehicle that has a load capacity of one 
metric ton or less. The vehicle could be, 
among other things. a pick-up truck or 
a trailer pulled by an automobile. . 

A vehicle load capacity of one metric 
ton was chosen as the cut-off because of 

the assumptions EPA used to develop 
the standards for sewage sludge sold or 
given away in a bag or other container 
for application to the land. The Agency 
assumed that sewage sludge sold or 
given away is applied to the land in 
small amounts and that the sewage 
sludge is not applied to the land in 
several applications in the year. 

EPA considers one metric tori of 
sewage sludge to be a small amount, 
particularly considering the types of 
land on which the Agency concluded 
that is sold or given away will be 
applied (i.e., a lawn, a home garden, or 
a public contract site). In addition, EPA 
does not believe that a vehicle with a 
load capacity of one metric ton or less 
will be used to haul the amount of 
sewage sludge needed on other types of 
land (e.g., agricultural land) and that 
such a vehicle will not be used to make 
several trips fo the same site, 
particularly for several applications of 
sewage sludge. Most likely, a vehicle 
with a load capacity of one metric ton 
will be used to haul sewage sludge that 
is applied to a lawn, a home garden, or 
a public contact site. 

Pasture. Pasture is-land on which 
animals feed directly on feed crops such 
as legumes, grasses, grain stubble, or 
~tover. For the purpose of the final part 
503 regulation. pasture is considered 
agricultural land ~ause a feed crop is 
grown on the land. · 

Public contact site. A public contact 
site is land with a high potential for 
contact by the public. Included in this 
type of land are public parks, ball fields, 
cemeteries, plant nurseries, turf farms, 
and golf courses. All of these lands have 
a high potential for contact by the 
public. This definition is included in 
part 503 because the final regulation 
contains specific requirements for 
sewage sludge applied to a public 
contact site. 

application of sewage sludge. Two of 
those general requirements are 
addressed in the general requirements 
in the final regulation (i.e., meet the 
requirements in this subpart when 
sewage sludge is applied to the land and 
provide notice and information when 
the generator of the sewage sludge is not 
the applier of the sewage sludge), two 
are management practices in the final 
regulation (i.e.; those concerning 
threate~ed and endangered species and 
application of sewage sludge to flooded, 
snow-covered, or frozen land), one is 
now addressed In the frequency of 
monitoring requirement in the final 
regulation (i.e., comply with the 
monitoring requirements), and one was 
deleted from the final regulation. 

The proposed general requirement 
that was deleted from the final 
regulation concerns restricting the flow 
of a base flood, reducing the temporary 
storage capacity of a floodplain, or 
posing a hazard to human health, 
wildlife, or land or water resources 

. because of sewage sludge in the runoff 
from the base flood. When sewage 
sludge is appHed to the land, it is 
applied in large amounts over while 
areas. The sewage sludge is not piled 
high on the land in a small ares. In this 
case, the sewage sludge cannot restrict 
the flow of a base flood or reduce the 
temporary storage capacity of a 
floodplain. In addition, pollutant limits 
in the land ·application subpart are 
designed to protect run-off of pollutants 
into surface waters (i.e., the surface 
water pathway was evaluated during the 
land application exposure assessment). 
For these reasons and because the 
probability that sewage sludge will be 
land applied to a 100-year floodplain is 
low, the Agency concludtt~ that this 
general requirement is not needed in the 
final regulation (it would be a · 
management practice if included In the 

Range land. Range land is open land 
with indigenous vegetation. This type of . 
land differs from a forest in that range 
land is more open. Range land has 
indigenous vegetation, but is not thiclc 
with trees and underbrush. 

final regulation) to protect public health 
and the environmen~ when sewage 
sludge is applied to the land. 

There are 10 general requirements for 
land application of sewage sludge in the 
final part 503 regulation. The first 
general requirement is that no person 
shell apply sewage sludge ~o the land 
except in accordance with the 
requirements in this subpart. This 
general requirement is an explicit 
statement of obligation not to violate tha 
requirements in this subpart when 
sewage sludge is applied to the land. 

Reclamation site. A reclamation site is 
drastically disturbed l~nd that is 
reclaimed using sewage sludge. The 
drastically disturbed land may be a strip 
mine, a construction site, or some other 
land that has been cleared of most of its 
vegetation. Sewage sludge is applied to 

· the lend to help establish vegetation. 
The sewage sludge provides organic 
material and nutrients needed for the 
vegetation to grow. 

General Requirements (Section 503.12) 

The proposed regulation contained 
six general requirements for land 

... 

The secona general requirement 
indicates that no person shall apply 
bulk sewage sludge subject to the 
cumulative pollutant loading rates in 
503.13(b)(2) to land where any of the 
cumulative pollutant loading rates'have 
been reached. This general requirement 
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esteblisbes an explicit requirement not 
to exceed any of the cumulative 
pollutant loading rates at a lond 
application sito. lt does not apply when 
the sewage sludge meets the pollutant 
concentrations in 503.13(b)(3). 

The third general requirement 
concerns tho oppUcation of domestic 
soptoge to agricultural land, forost, or a 
redamation site. A person may not 
apply domestic scptoge to those types of 
land during a 365-day period when the 
annual application rate for domestic 
soptaea In 503.13(c) hes boon reached 
during that porlod. This genernl 
requirement does.not apply to a public 
contact site because the final part 503 
regulation prohibits the application of 
domestic septoge to a public contad silo 
at the annual application rate in 
503.13(c). 

The fourth general requirement 
concerns providing the concentration of 
totol nitrogen (as N on a dry weight 
ho.sis) In bulk sowage sludgo to the 
parson who applies the bulk sewage 
sludge to the land. The person who 
propores the bulk sewage sludge is 
roquirod to provide the applier written 
notification of the nitrogen 
conr.entration in the bulk sewage 
sludge, except for the bulk sewage 
sludge and bulk material that meet the 
throe quality requirements discussed 
above. The purpose of this general 
requirement is to ensure that the person 
who applies the bulk sewage sludge is 
aware of the nitrogen concentration in 
the bulk sewage sludge. Without that 
concentration, the agronomic rate for 
the crop grown on the land application 
site cannot be designed properly. 

The fifth general requirement requires 
·any person who applies sewage idudge 
to the land to obtain the infonnalion 
needed to comply with the part 503 
requirements. This general requirement 
establishes an explicit requin,ment for 
tho person who applies the sewage 
sludge to become aware of the 
requirements (e.g., site restrictions when 
the sewage sludge meets the less 
stringent Closs B pathogen 
requirements} that must be met whoo 
sawogo sludgo is applied to the land. 
This is o logical extension of the part 
503 requirements because without the 
information a porson cannot comply 
wilb those requirements. 

The fifth general requirement also 
contains more detailed requirements for 
tho applier when the bulk sewaga 
shulge moots U1u pollutant celling 
concuntrotions iu 503.13(b}(t) and is 
applied to a site undor the cumulative 
pollutant loading rate concept in 
503.t3(b)(2). In that case, tho applier 
must contact the permitting authority in · 
the State where the bulk sewage sludge 

- I TW IN t - • ._. .. Ulffi_ Pili ••Fl r ai d -
will be applied to detennine wbothor 
bulk sowage sludge subject to tho 
cumulative pollutant loading rotes has 
been appliod to the slto sinca !insert 120 
days after ihe effective date of this part). 
Note that the purpose of contacting the 
permitting authority Is to determine 
whether bulk sewage sludge subject to 
the abovo requiraments has b-Oon 
applied to the sito and not to dotormine 
the amount of each pollutant applied to 
the site tn bulk sewage sludge. 

When results of the above soorch 
indicate that bulk sewage sludge subject 
to the cumulative pollutant loading 
rates bas not been applied to the sits, 
the cumulaUve amount of each 
pollutant in Table 2 of section 503.13 of 
thoJinal rogulation can be_ applied to the 
site. In this case, the applier must keep 
a record or the amount of each pollutant 
in the bulk sewage sludge applied to the 
sito by the applier. 

Whan rosuJts of the above search 
indicate that bulk sewage sludge subject 
to the cumulative pollutant loading 
rotes has beon applied to the site since 
(insert 120 days after the effective date 
of this part), ,the applier. must look for 
the records of the nmoW1t of each 
pol!utant applied to the site in bulk 
sewage sludge since that date. When 
those records are available, the applier 
must use that information to determine 
the additional amount of each pollutant 
that can be applied to the site so as not 
to viol!lte the cumulative pollutant 
loading rate for the pollutant .. In this 
case, tlie applier must keep the records 
of the amount of each pollutant applied 
previously by other appliers and also 
must keep a record of the amoWlt of 
each pollutant in the bulk sewage 
sludge the-applier applies- to tho site. 
When the records of the amount of.each 
pollutant applied previously cannot be 
found, an additional amount of each 
pollutant cannot be applied to the site 
in bulk sewage sludge because that may 
violate the cumulative pollutant loading 
rate for the pollutant. 

One purpose of the last part of the 
fifth general requirement is to ensure 
that only the permissible total quantity 
for each pollutant is applied to a site in 
bulk sewage sludge after (insert 120 
days after the effective d?te of this part). 
Without knowing the previous amounts 
applied, this requirement cannot bo met. 
Note thnt the requirements to contod 
the permitting authority and search for 
records, if appropriate, apply only when 
bulk sewage sludgo subject to the 
cumulntivo pollutant loading raleo is 
applied to the land. These requirements 
do not apply when the bulk sewage 
sludge that meets the high quality 
pollutant concentrations in !j03, 13(b)(3) 
is applied to the land. 

Another purpose of tho last part of the 
fifth general requiNment Is to prevent 
two people from applying bulk sewage 
sl.udge to the same site without eithor 
penon knowing the amount of each 
pollutant listed in Table 2 of section 
503.13 that the other person applieo to 
the site in bulk sewage sludge. Under 
thi6 general requirement, all persons 
who apply bulk sewogtt sludgs subject 
to cumulative pollutant loading nltes to 
a site mu.st contact the permitting 
authority to determine whether bulk 
sewage sludge subject to that 
requirement hos been ~pplled to a Rite 
since (insert 120 days aftor the effoctlve 
date of this part!, 

In the proposed regulation, EPA 
included requiN3ments for the ownfJr/ 
open,tor of a treatment worb to keep 
records of the amount of in9rganic 
pollutants applie~ to eecb site (54 FR 
5745 at 5895). The purpose of that 
requirement was to ensure that the 
cumulative pollutant loading rates were 
not violated at each land application 
site. The final regulation has the samo 
requlroment for the same reason: To 
ensure no violation of the cumulative 
pollutant loading rates. 

In the final regulation, EPA extended 
the requirements to keep records of the 
amount of pollutants applied to a s:lte in 
bulk sewage sludge to landowners who 
apply the bulk se~age sludge. This ls a 
logical extension of the need for 
recordkeeplng to prevent violations of 
the cumulative pollutant loading rates. 
The availability of the records-to new 

·owners of the land (or the prohibition 
on the application of bulk sewage 
sludge to a site in its absence) is a 
necessary meaaure to protect against 
exceeding cumulative pollutant loading 
rates on land application sites. · 

The sixth general requirement 
concerns a person who prepares bul.k 
sewage sludge that is applied to the land 
by a different person. In tl1Js case, the 
person who prepares the bulk sewage 
sludge (I.e., the generator of the sewage 
sludge or the person who derives a 
material from sewage sludge) must 
provide notice end nec888ar}' 
information to the person who applies 
the bulk sewage sludge to the land to 
comply with the part 503 ntquirements. 
An example of the information that 
should be provided is the site 
restrictions that have to be met when 
the sewage 11ludgo meets the less 
stringent Class B pathogen 
requirements. 

'fhe seventh SGnerol requirement, 
which is similar to !he sixth general 
requirement, addres.<:es the situation 
where the person who pniparet eewese 
sludge provides the sewage sludge to 
another person who prepares the sewage 
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sludge (e.g .• the person derives a whether a permit application, or other 
material from the sewage sludge). In this appropriate oversight, for the land 
case, the person who prepares the · ·application site is needed. The notice 
sewage sludge must provide the receiver must be given prior to transporting the 
of the sewage sludge n<?tice and sewage sludge so that the permitting 
necessary information to comply with authority has time to make this 
the requirements in this part. An determination. Generally, pennit 
example of wh.en this general applications are not required for lan'd 
requirement applies is when a person application sites because they are not 
receives sewage sludge from more than automatically considered treatment 
one person who prepares sewage sludge works treating domestic sewage. In a 
and then derives a material from the May 2, 1989, notice, EPA stated that 
sewage sludges, either through mixing "under the Federal program, permits 
of the bulk sewage sludges or some will not be required for owners or 
other operation. In this situation, each operators of land where sludge is 
person who prepares sewage sludge beneficially reused such as farm lands 
must provide the person who derives and home gardens" (54 FR 18726)). 
the material information (e.g., However, the Agency went on to say 
information on the quality of the sewage that Part 122 contains a second part to 
sludge) to comply with the requirements the definifion of treatment works 
in this subpart. treating domestic sewage that allows the 

The eighth general requirement Regional Administrator to designate a 
requires the a~plier of the sewage faci~ity a treatment works treating 
~ludge t~ provide notice and ne~ssary domestic sewage "where necessary to 
information to the owner or lease holder protect public health and the 
of the land on which bulk sewage environment from poor sludge quality, 
sludge is applied to comply with the use, handling, or disposal practices, or 
requirements in the land application to ensure compliance with 40 CFR part 
subpart. The land owner or lease holder 503" (54 FR 18726)). To determine 
has to know about requirements for the whether a pennit, or other appropriate 
land_a~plication site (e.g., site oversight is necessary, the permitting . 
restrictions when a sewage sludge authority must first know that sewage 
meeting ~e less striqgent Class B sludge will be applied to a site. 
pathogen requirements is applied to the In the proposed regulation, EPA 
land and management practices) to required that the owner/operator of the 
ensure that those requirements are met. treatment works to keep the location of 
This general requirement ensures that the land application site and to submit 
the owner or lease holder of the land the location to the permitting authority 
receives that information. It only (54 FR 5745 at 5895). The requirement 
applies, however, when bulk sewage in this general requirement to notify the 
sludge is applied to the land. It does not permitting authority when sewage 
apply when sewage sludge sold or given sludge is applied to land in a State other 
away in a bag or other container for . than in the State where it is prepared 
application to the land. and to.provide the pennitting authority 

The ninth general requirement the loca. tion of the land application site 
addresses a notice that must be Is a logical outgrowth of the proposed 
provided when bulk sewage sludge, . requirement to provide the permitting 
except bulk sewage sludge meeting the authority the location of the land 
high quality requirements discussed application site. • 
above, is transported across State lines The notice required by this generol 
for land application in another State. requirement is a one-time notification 
When bulk sewage sludge is generated for each applier to any particular land 
in one State (the generating State) and application site. The notice includes 
transferred to another State (the information on the approximate time 
receiving State). the person who period sewage sludge will be applied to 
prepares the bulk sewage sludge must the site to preserve some flexibility as to 
notify the permitting authority in the exactly when sewage sludge will be 
receiving State in which the bulk applied to the site and to allow multiple 
sewage sludge is proposed to be applications to the same site over a 
applied. The permitting authority for period of time without requiring a 
the receiving State is the EPA Regional separate notice for each application. 
Administrator or the State Director of In addition to the approximate time 
the receiving State when that State has period sewage sludge will be applied to 
an approved sewage sludge program. a site, the notice must include the 
Note that there are no approved State location of the site and information on 
sludge programs as of the publication both the person who prepares the bulk 
date of part 503. sewage sludge and the person who will 

EPA adopted this requirement so that apply the bulk sewage sludge. The 
the pennitting authority can detennine permitting·authority may request 

additional information or a full permit 
application as noted above. EPA does 
not expect that many permits will be 
issued to these land application sites. 
This notice requirement provides the 
permitting authority the flexibility to 
impose additional requirements, if 
nee(l.ed, and to ensure compliance with 
part 503. 

The last general requirement also 
addresses a notice that must be 
provided. When bulk sewage sludge 
subject to the cumulative pollutant 
loading rates is applied to the land, the 
person who applies the bulk sewage 
sludge must notify the permitting 
authority for the State in which the bulk 
sewage sludge will be applied. This 
must be done prior to the initial 
application of bulk sewage sludge to a 
site by each applier. The purpose of this 
general requirement is to ensure that a 
record is kept of the sites where sewage 
sludge subject to the cumulative 
pollutant loading rates is applied. 
Without that infonnation. there is no 
way for a person who intends to apply 
bulk sewage sludge to know whether 
bulk sewage sludge has been applied to 
a site previously. When it is not known 
whether bulk sewage sludge subject to 
cumulative pollutant loading rates bas 
been applied to a site, the cumulative 
pollutant loading rates in 503.13(b)(2) 
cannot be enforced: Note that this notice 
only provides information about 
whether bulk sewage sludge has been 
applied to a site. It does not include the 
amount of each pollutant applied to a 
site in bulk sewage sludge. Once the 
person who proposes to apply the bulk 
sewage sludge de~ermines that bulk 
sewage sludge subject to cumulative 
pollutant loading rates has been applied 
to the site, that person must then 
contact the previous appliers to 
determi.ne the amount of each pollutant 
applied to the site previously in bulk 
sewag~ sludge. . 

The notice required by the last general 
requirement also is a one-time notice for 
a land application site for each applier. 
Information that must be provided in 
the notice includes the location of the 
land application site and the name, 
address, telephone number, o.nd 
National Pollutant Discharge 
Elimination System pennit number, if 
appropriate, of the person who will 
apply the bulk sewage sludge. 

Pollutant Limits (Section 503.13) 
The final pert 503 regulation contains 

ceiling concentration (Table 1), 
cumulative pollutant loading rates 
(Table 2), pollutant concentrations 
(Table 3), end annual pollutant loading 
rates (Table 4). Any sewage sludge that 
does not meet the ceiling concentrations 
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fn·, Tabte· t: cannot oo appfied:ro. die, land. 
Other poH\Jfant' limits: also.are fnclucfedt 
in 503'. t3" for bull sewaga sludge·ana for 
sewag11 st\.idge so Tel' or given. away. in-a· 
bag or otber cont"afoer. Bulk. sewage 
sl\td~ tbatls.applledro the Iandif"s 
subfpct to cwnuliltive pollutant: loading 
rates f!tbe .sewage-sludge does not' meet · 
die· pollutant concentrations for higli: 
qµalitY, sewage· siud~ Sewage-sludte 
soll:f or given away in a bag or other. 
container is subj_ect to annuaJ: pollutant' 
foadfog rates if.ir doe.snot meef the, 
polfurant.concentrations. for. hi"gh q.uality 
sewage sludg~. . -: 

Ceiling concentrations.are included: in 
the final part: 503' regµlation because · 
EPA. is concerned' about' the potential' 
impact:ora "dirt~" sewag~ sludgron, 
public liealth and1 th8'environmenf-fe.g·,, 
phytotaxi"cit)' to plants}~As.mentfoned• 
above .. it: the pollutant: concentratfons in 
sewage sludge:exceed:tbe ceiling-_ 
concentrations, sewage-sludge cannot lie 
applied'to !'.fie lend'. ~ 

tlurceiJing,concentratfons .in 'f.aole t
are the Jess- stringent of two values. . 
They are the concentrations calculated' 
using the cumulative poITutaot loading. 
rules. from tfle land' application 
exposure assessrnenr, an assumed't00· 
year site .life-, and an· assumed' annual1 

whole studge appli'qitfon rate ono . 
metric tons per year. 01: the- 99th. 
percentifu conceritratfon from the 
National Sewag_e Sludge Survey, (NSSS), 
whichever is less srring'3nf. EP/i· 
concluded'. that' when. tJie pollutant 
concentrations in tlie sewage-sludge c:fo. 
not exceed: th& ceiling, concentrations. 
the potential: fOJ: shoit-.ter.m, impact& on 
the environment wm land'applicatiim 
oftne sewag_e· sludge aie reducecf 
greatti. . 

The finaf. part 563' regu.latfon contains 
two polh.trant limits for ou·Ut. sewag_e
sludge applied·to the fa.nd'. TBe first' 
limit for bunt sewage sl\tdgo applled ro. 
th'&' land' consists· of cumulative 
poHutent lbadfng_r.ates. A cumulative. 
pollutant foading rate is tl'le cumul)ltive 
amount of an. lnorganfc pollutant that 
can be applied to.an,area of land'. . 
Cumulative poltutant' loaomg·rates must 
~ met when bull sewage sludgfJ tiiat 
does not meet the pollutant' 
concentrations for liigfi quality sewag~ 
sludge is appliedta,the:land~ 

The final" part 503' regulation reqµires 
that' tlle cumulati've amount or each• 
poUut'antJlsfed'in Table 2 of.sei.tfun. 
503". t3 from bul1~ sewagii sludge, applied 
to the Jand:sliall not•exceed'ilie . 

. cumulati.ve polfura.nt Joaclin&,rate for.the 
ponutanr'ig Tahl~2. To compfY., with, . 
diis. req.ufrement, the- amount: of eacb. 
pgUutanf-in the bull sewagtJ sl\.td~. 
applied· to a site-must'&. looWJJ> .. 
R'ecor<&· l\ave ro be·lcept" of ilie amount 

of eachi poll~· applfed· ro each site. 
When, the. rumufa.t'hle pollutmt· loading 
rate fm any otthe pollutan{s in Taf>fe.z. 
of se~on· 503.13: is readied ror. a sife, 
no more bwi: saw&g;i sfud'i,11. may ha . 
app)i"ed'totnat.site. Tliac.eifiils 
concentrations-and cumufati'l&. 
pollutant loading: ratss:·may be.met 
when. bulk sewage siudgfY. is.applied' to, 
agJ'iculturaf land,, forest,,a. public contact 
site, or. a,recliunation.sit~., 

Palllrtllnll ' 

. ' 
Ar&«llii . ......... ,-·-··--·-.. ····---- I 
Cam*Jrn• -·- -·---.. -·-· . 
Chnl'mlum, ... -·-·· .. --.. -- ' 
Copper ..... _........ - . 
lead ... - ... · .. ·-··--·-···-·- ··...... ' 

~ -.. ··-.. ··-···-..... ,-.. t 
Nlctial' --........ ·----· 
Selenllun .................................. . 
Zina ........................... - --···- ··· 

10 
J 

860 
7l4t 
t3of 

5 
9· 

-42 
5 

1201 

The: follnwingiproadure om be,ysed: 
to estimat,e;sils:life: f1JJ1111b.u.lksew.ag& 
sl\adge-with:a:pmticular quality.andlfcm 
a1certain. 8DitUal. wholu· slufige 
application rate (AWSARtwhen,the 
GUmulatiwpollutilnti loadi'ng· mtes·SM 
mer. When, either. the·q~allty: of the:liuli 
sewage.sludge ol:'the-AWSAR/ change-a~ 
the: sfte--llfe. ror-tliei land1 also changes. 

• Step 2,~ the:annual! whole: 
slue!~ applicati'on mte fm·tfi:dllllk. 
se.wageidcdge. is 10:MI'/.ba/,36,!i d'8)? 
puriod>oase am~mic-requimmen~. 

• Step 3---€alcu.Jata ilia aninm11 
pollutant\ loading? rafes- fom the· pollutants 
using ettuation, (:t:): 

Procedure 
1. ~119Ur6 the couam~lico,of.~~ic. ~ .............. ; 1; i :~~-

cadmium, cluumlum1;copper,.lead,,tz18ICW:l!, ...... -..... . eso: 
moly,bdaoum.,nicief,.selenlum, and zinc £n. . ~ :.::::::::::: ; 741 ~:= 
the built sewag1ulu~. · Lead'.................... 13"4 : t'.30 

z: Determine the AWSi\R for die llulk Mercuty ............... t 5 1 0''85 
sewage sludge; Usuahy, the AWSAR is.equal. ~ ........ 1 9. ·. Or09 
to·the agronomit: rat1rftlr·the-Sulk sewage- Nickel . ............ ·-··· 1 ~ l ~,: 
sludge. Zinc~ :·-········· , .,,,. · , 2 .. 00 :J; cali:ulat;,·g annuaf1polfutllnt' loading __ ._ ... _ ... _ ... .,.. ... _ ... _ .. ,_ .. ..,_ ____ ._""·_1 .... · ___ _ 

ral'.91(·APtR)·toreeeh-inmFg1mle polfutanti • Step:~liice the.yam an. 
using equatfon.~}\t)elow. ino-anie poH\tfaoflt:an1be1a--ued nJ: 
A~W~:001· llJ the -~d:· PY" 

Wliere: 
A:PLR'=Annuar pollutant loading rate for an, 

lnoEg!lnfc poHixtaot· fu kilograms-· 
poJJilfant"per hectare·per 365-dlly perfotl. 

: ~ : 
{kg/ha) 

: _ ,.., l Y-eels, 
nn,n• (CPl:RI 
~ APlR) 

O=Measured pollutant concentt-ution in· the· Arsenic ,.:........... ,4,1. er.to 
bulkS8W&g8•SlUdge·iD' IDilligramS• . Cadmium .......... 3lJ' 0'.(1'1' I 

pollutanrpe11 IHlogram·of t'otar.son<lil (dey Chromium ......... 3000 s.s 
weight!basls)i. . Copper.............. 1600 7.4 

AWSAA=&nµaltwhola:sl~:applicatiom · Lead.................. 300 1.3 ' 
r.rte·br,metrfc.tons-sewaginludge;pen . Merouly/ .............. i · l.l' 1 -0:o&:. · 

hootllre•pe113BlHlay,11?9rlod·fck),welg)ttl ~ .. ;~::. I ~ 1 :: ~ 
basis}I. SelenkJm. ........... ; 100: 0.05. ~ 

0.001;::A conv.ersion £actor. Zinc ................... ; 2800 
1 

12:0 1 
4. CalcuJate.'4e,:1tean-an,lnoi:gpD~G· • · 

pollutant Qlll.be applied,to•tbe•land;bJ • st·ep-.5-Defennine the )owe.st 

410 
551 
353 
ao2 
i:31 
~ 
200 

1000-
2000 
· 233 

. dividing tlUJ'e:wnulatwe pollutant loading,, number or years. cafculated' in. Step 4: 
rate ln Table·% oftJi.a.final regµJatlao by, tlie· For. this.exampliJ.,ilie lowest:nwnber· 
APtR calculatecffrom.Sttip 3· otthis of"y~ ia 200 for. molybdenum •. Bulx 
procedure. sewage sludge witli:.die Inorganic. 

5. Defin'mine the lhwesr number of Y.ears pollutant. concentratfons given i,n. Step t 
calculated'in:St8p·4'ofthis-procedllre. Thia o(tliis proced'W'8.can.be applied.ta ilia: 
is:the,pmiod-tliat.this bulk sewag_e ali.ulge·can land ab an AW-SAR of.10 MT/ha. for.. 200 
&e·applied· to. rhe- lllnd wltllouf causing·any· years.. Aftall that period •. tbe;cumuTaUv.ei 
ofthe oumu!&ti've polfotanflaading:rates tn, ll 1· d. t " ) bd 
Tafile·X.ohectioo,503.1-'l' ti>:bo·e-:xceedlJd\. po utanti 83 lll8,ra 8 ,or. mo I enum. 

is exceeded~ 
6. 'l'his·pm,..iedunr!s- used:O!lly, to estimai., The values. for, the cumulative . 

the nwnbeirofi y,eers,a-bulk sewase·slndge·oan 
be,applled,to·a·aite:. T-his estimate,chana,s.- pollutant loadiIJg_ rates in the- fin.al parl 
when the lno~ic pollutant concentrations 503 regulatJon are. di'fferent from, the 
in the bulk sew388.sludge.change.oi: w.h8.IJ, .values for those rates in tlm proposal: 
the anauaf whole sludge appliC!ltfon rate Thei are differeat because values for. tli& 
ohanges. iilput parameters, fw; the models used ia 
~LE: tlie exposure· assessment to de"'.elop the, 

. loadinsrates wel'0 updated' usfni, · 
.Given: . imomu~fi'an receiv.ed:d·uri'Dgtha.public 

. • · Slap l\-Pollutanr cancentratfons fo. . comment: petioo· on, tlie p~posal'. an~ 
. . bulk sewage sh.idge rmyweiglifl>a~is)! ofher fnformarfon.obti!ined··subseqnimt 
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to the propoi;al. This i~ discussed in . 
more detail in the land application 
technical suppo_rt document. · 

The second pollu.tant lirriit for bulk 
sewage sludge consists of pollutant · 
concentrations in Table 3 of section 
503.13 that designate high quality • ~ 
sewage sludges. These con~entrations · 
were called "altemati~e pollutant limits 
(APL)" in the November 1990 National 
Sewage Sludge Suryey notice (55 FR 
47210, November 9, 1990) .. The Agency 
chose no\ to call the pollutant 
concentrations "alternative pollutant 
limits" .in the final part 503 regulati~n 
because the other pollutant limits in the 
land application subpart (i.e .~ 
cumulative pollutant loading rates) also 
are alternative limits. Any of the 
alternative pollutant limi~ can be met 
when bulk sewage sludge is applied to 
the land. The APLs in the 1990 notice 
are called pollutai:it' concentrations in 
the final part 503 regulation. 

To develop the pollutant 
concentrations in Table 3 of section 
503.13, the cumulative pollutant 
loading rates for inorganic pollutants 
established in the land application 
exposure assessment were converted to 
annual pollutant loading rates. Next, the 
calculated annual pollutant loading 
rates and an assumed annual whole 
sludge application rate (AWSAR) were 
used in the following equation to 
calculate a poll_utant concentration: 

APLR 
C= ------

A WSARx0.001 
(1) 

Where: 
C=pollutant concentration in mg/kg (dry 

weight basis), . 
APLR=annual pollutant loading rate in kg

.. pollutanyhectare/365 day period. 
A WSAR;=annual whole sludge· application 

rate in metric tonslhectare/365 day 
period (dry weight basis). · ·· 

0.001=a conversion factor. 
Finally, the pollutant concentrations 

calculated using equation (1) were 
compared to the 99th percentile 
concentration values for the pollutants 
from the NSSS. The pollutant 
concentrations in Table 3 of section 
503.13 are either the concentration 
calculated using equation (1) or the 99th 
percentile concentration, whichever is 
more stringent. The rationale for the use 
of the 99th percentile concentration is 
presented. in part VII of today's 
preamble. 

To convert the cumulative pollutant 
loading rates for inorganic pollutants to 
annual pollutant loading rates, the 
Agency assumed that the life of the site 
where the bulk sewage slµdge is applied 
is 100 years: "1lnual pollutai:it loading 

rates were calculated by dividing the 
cumulative pollutant loading rates in 
Table 2 of section 503.13 by 100 years. 
EPA concluded that using a site life of 

· 100 .years is conservative because bulk 
sewage sludge most likely will not be 
applied to a site for 100 years, 
particularly 100 years in a row. 

For the purpose of calculating the 
pollutarit co_ncentratfons using.equation 
(1), EPA also assumed that the AWSAR 
is 10 metric tons/bectare/365 day 
period. This rate is a conservative 
application rate for agricultural land 
based on nitrogen requirements of the 
crop and the nitroge.n concentration in 
the sewage sludge. 

Because the annual whole application 
rates for other types of land differ from 
the assumed rate for agricultural land, 
the Agency estimated the site life for the 
other types of land using the pollutants 
concentrations in Table 3 of section 
503.13 and the different AWSARs in 
equation (1) above. An annual whole 
sludge application rate of 26, 18, and 74 
metric tons/hectare/365 day period was 
used for forest, a public contact site, and 
a reclamation site, respectively. These . 
rates were obtained from the .NSSS. 

The estimated site lives for a forest, a 
public contact site, and a reclamation 
site calculated using the above 
A WSARs, the pollutant concentration 
from Table 3 of section 503. 13. and the 
cumulative pollutant loading rates from 
Table 2 of section 503.13 (i.e., 
cumulative pollutant loading rate 
divided by site life) i~ equation (1) are 
38 years, 55 years, and 13 years, 
respectively. This means that when the 
pollutant concentrations in the sewage 
sludge are equal to or .less than the 
concentrations in.Table 3 of section 
503. f3 bulk sewage sludge can be 
applied to the different types of land ar 
the above application for the above 
years without causing any of the 
cumulative pollutant loading rates in 
Table 2 of section 503.13 to be · 
exceeded. The Agency ~oncluded that it 
is unlikely that bulk sewage sludge will 
be applied to a forest for 38 years, to a 
public contact for 55 years, or to a 
reclamation site for 13 years. EPA also 
concluded that bulk sewage sludge will 
not be applied to those types-of land at 
substantially higher application rates 
than 26, 18, and 74 metric tons/per . 
hectare/365 day period for a forest, a 
public contact site, or a reclamation site, 
respectively, because of the 
management prac~ice in the land 
_application subpart that requires µie 
sewage sludge to be applied to the land 
at a rate that is equal to or less than the 
agronomic rate. .. 

Another reason a 13 year site life for. 
a reclamation site i~ conservative is that 

13 years are not needed to r!3claim a site. 
Available information indicates that..at 
most. threit or four years are needed to 
reclaim land. This does not mean that 
sewage sludge cannot be applied to the 
land after three or four years. It means 
that after that peripd, the land is no 
longer a reclamation site. It becomes a 
different type of land (e.g., agricultural 
land). In that case; the part 503 
requirements for the other type of land 
have to be met when sewage sludge is 
applied to the land after it is reclaimed. 
. EPA is applying the 99th percentile 

concentration "cap" to designate high 
quality sewage sludges because certain 
parts of the land application subpart 
(i.e., general conditions and 
management practices) do not apply 
when the sewage sludge meets the 
pollutant concentrations and other 
requirements. This is the case when the 
sewage sludge meets the pollutant 
concentrations in Table 3 of section 
503.13, the mora stringent Class A 
pathogen'requirem~nts, and one of the 
appropriate vector attraction 
requirements. 

Using the above approach, the 
concentration values.for three of the 
poll utan ts in Table 3 of section 503.13 . 
(i.e., chromium, nickel. and selenium) 
are "capped" at the 99th percentile 
value. Concentration values for the 
other pollutants in Table 3 of section 
503.13 are the values for those 
pollutants calculated using equation (1). 

.. The <;alculated annual pollutant 
loading rates for the inorganic 
pollutants based on a 100 year site life 
prQtect public health and the · 
environment from reasonably 
anticipated adverse effects of pollutants 
in sewage sludge because they are 
derived from cumula~iye pollutant 
loading rates ~at provide the same 

. protection. Pollutant concentrations 
(i.e .• the values in Table 3 of section 
503.13) based on the caiculated annual 
pollutant loading rates provide equal 
protection to public health and the 
environment. In the case of the 
pollutant concentrations that are 
"capped", public health and the 
erivironment also are protected because 
those concentrations are more stringent 
than the pollutant concentrations 
calculated using equation (1). 
. Because the p(?llutant concentrations 
in Table 3 of section 503.13 are based 
on conservative site lives and typical 
AWSARs, the Agency concluded that 
records do not have to be kept of the 
amount of each inorganic pollutant in 
the }?~lk sewage sludge appliep to a site. 
It i~.unlikely that any 9f the cumulative· 
pollutant loading rates in Table 2 of 
section 503.13 will be exceeded at a site 
when the bulk sewage. sludge applied to_ 

\ 
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the site.meets the pollutant to conduct such an assessment for each 
concentrations in Table 3 of &ection application site. . . 
503. 13. The pollutant concentrations in · The final part 503 regulation also 
Table 3 of section 503.13 are monthly contains two pollutant limits for sewage 
average concentrations. The monthly . sludge sold or given away in a bag or 
average concentration of.the pollutant in other container for application to the 
the sewage sludge that· is applied to the land. The first group is the pollutant 
land cannot exceed the value for the concentrations designating high quality 
pollutant in Table 3 of section 503.13. sewage sludge in Table 3 of section 

The Agency considered allowing site- 503.13. If the concentration of any 
specific cumulative pollutant loading pollutant listed in Table 3 of section 
rates to be developed for land 503.13 in the sewage sludge sold or 
application of bulk sewage sludge but givep away in a bag or other container 
decided not to allow that type of for application to the land exceeds the 
pollutan_t· limit.for several reasons. First, concentration for the pollutant in Table 
to develop site-specific cumulative . 3 of section 503.13, the annual pollutant 
pollutant loading rates, a site-specific loading rates have to be met. 
exposure assessment has to be The annual polh,1tant loading rates for 
conducted. For many of the pathways in sewage sludge sold or given away in a 
the exposure assessment, the terms in bag or other container are presented in 
the algorithm used to calculate the Table 4 of section 503.13. The final rule 
allowable loading rate are based on requires that the product of the 
policy decisions (e.g., the RID for a concentration for each polJutant listed 
pollutant and the soil ingestion rate). in Table 4 of section 503.13 in sewage 
EPA does not believe that values for sludge sold or given away in a bag or 
those terms should be changed in a site· olher container for application to the 
specific assessment. For this reason, land and the annual whole sludge . 
when the limiting cumulative pollutant application rate for the sewage sludge 
loading rate for a pollutant is based on not cause the annual pollutant loading 
8 pathway for which the algorithm only rate for the pollutant in Table 4 of 

section 503.13 to be exceeded. The 
contains terms based on a policy procedure used to determine the annual 
decisio~. a ·site-specific cumulative whole sludge application rate for a 
pollutant loading rate could not be sewage sludge that does not cause-any 
calculated for that pollutant. This is the of the annual pollutant loading rates in 
case for four of the 10 inorganic Table 4 to be exceeded is presented in 
pollutants for which cumulative appendix A of the final ·part 503 
pollutant loading rates are included in regulation. 
the _land application subpart. The person who prepares sewage 

Another reason is the information that sludge that is sold or given-away in a 
must be developed to c;onduct a site- bag or other container has to determine 
specific pathway risk assessment. This the rate at which the sewage sludge may 
includes, among other things, pollutant be applied to the land and not violate 
uptake slopes for each crop grown on . any of the cumulative pollutant loading 
each site, information on the uptake of rates in Table 2 of section 503.13. EPA 
a p·ollutant by a grazing animal for each has simplified that decision by 
application site, and variables for the calculating an annual pollutanl loading 
ground-water pathway (e.g .• depth to rate for each pollutant using . 
ground-water) for each application site. conservative assumptions, as discussed 
Much of this information is difficult and below. Using the procedure in appendix 
expensive to obtain, particularly for A, the person who prep~res the sewage · 
every land application site. sludge calculates the rate that does not 

A third reason the Agency decided cause any of the annual pollutant 
not to allow site-specific cumulative loading rates in Table 4 of section 
pollutant loading rates is that site- 503.13 to be exceeded and places that 
specific cumulative pollutant loading rafe on a label or information sheet. 
rates haye to be developed for each land The annual pollutant loading rates in 
application site. A person who prepares Table 4 of sttetion 503.13 were . 
sewag~ sludge does not just develop one calculated using the cumulative 

. set of site-specific cumulative pollutant pollutan\-loading rates in Table 2 of 
loading rates ~d use those rates for all section 503.13 and an assumed ·site life 
application sites. Instead, a different of 20 years for the land where the . 
site-specific cumulative pollutant sewage sludge is applied. The Agency 
loading rate has to be developed for con~luded that 20 years is a 
each site. Considering the information conservative assumption because most-
that has to be developed to conduct site- likely sewage sludge sold or gi'(en away 
specific exposure assessme~t and the in a bag or other container will be . 
cost to obtain that information, the applied to a lawn, a home garden, or a 
Agency concluded that it is not feasible public contact site. EPA does not 

believe sewage sludge will be applied to 
those types of land for longer than 20 
years, particularly 20 years in a row. 

The annual pollutant loading rates in 
Table 4 of section 503.13 prut~ p~blic 
heal\h and the environment from the 
reasonably anticipated adverse effect of 
the pollutants in sewage sludge because 
they are calculated using the cumulative 
pollutant"loading rates in Table 2 of 
section 503.13. The cumulative 
pollutant loading rates in Table 2 of 
section 503.13 are based on the results 
of the lalld application exposure 
assessment. 

The final part 503 regulation contains 
a separate pollutant limit for domestic 
septage applied to agricultural land; 
forest, or a reclamation site. This 
requirement is an annual application 
rate. 

The annual application rate for 
domestic septage is related to the 
amount of nitrogen needed by the crop 
grown on the application site by the 
following equation: 

· N=ANCxAARx8.34 12) 

Wheri,: 
N=pounds of nitrogen needed by the crop 

per acre per 365 day period. 
ANC=available nitrogen concentzation in 

milligrams per liter. 
AAR=annual application rate in million 

gallons per acre per year. 
8.34=a conversion factor. 
Rearranging equation (2) to solve for 

the annual application rate results in thtt 
following equatio~: 

N 
AAR= ----

ANCx8.34 
.... 

13) 

The part 503 regulation requires that 
the allowable annual application rate for 
a site be calculated using the following 
equation, -which is equation (3) with a 
value substituted for ANCx8.34: 

N 
AAR=-- . 

0.0026 
{4) 

The amount of nitrogen, N, needed 
depends on the crop grown on the land. 

. Values for the amount of nitrogen 
needed by crops may be obtained from 
various sources (e.g., Agricultural 
Extension Services). Once the value for 
the crop grown on the land is known, 
that value is divided by 0.0026 to obtain 
the allowable annual application for a 
particular site. The amount of nitrogen
needeq could vary from year-to-year 
depending on the type of crop grown on 
the land. 

As -mentioned above, 0.0026 in 
equation (4) is the product of an 
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available nitrogen concentration and a 
conversion factor ·(i.e., 8.34/1 ,000,000). 
This concentration was calculated using 
values for Total Kjeldahl Nitrogen 
(TKN} and ammonia-N in domestic 
septage 'obtained from the results of the 
analysis of nine samples of domestic 
septage collected in Madison, 
Wisconsin. In addition, the following 
assumptions we~ made to ca1cu1ate the 
available nitrogen concentrations: 

• Domestic septage is opp lied to a site 
every year. 

• The domestic septage is injected 
below the land surface. 

• None of the ammonia-N in the 
domestic saptage is lost through . 
volatilization. 

• Most of the .organic nitrogen (i.e .. 
TI<N-emmonia) in the domestic· . 
septage becomes available over a three 
year period. Fifty percent is available 
the year domestic septage is applied to 
the land, 20 percent is available in the 
second year, and 10 percent is available 
in the third. The remaining organic-N, 
which was assumed to become available 
at three percent per year until no more 
organic-N re~ains, was not considered 
in the calculation of the available 
nitrogen concenuation. 

• "Steady state" conditions are 
achieved with respect to the available 
niuogen concentration in the third year 
after application of the domestic 
septage . . 

Details for the calculation of the 
available niuogen concenuation used to 
calci,1ate the 0.0026 value in equation 
(4) and the justification that the annual 
applicati9n rate for domestic septage 

. protects public health and the 
environment'from the raasonab1y 
anticipated adverse effects of pollutants · 
in domestic septage are presented in the 
techni<?tl support document for the part 
503 land applicetion requirements. 

EPA chose to limit the annual 
application rate to domes.tic septage for 
two reasons. First, available data 
indicate that domestic septage has 
pollutant concenuetions that are lower 
then the pollutant concentrations in 
commercial/indu.strial septage (e.g., 
grease-from greas!3 traps). Second, the 
concentrations in commercial/industrial 
septage vary greatly. The higher 
pollutant concentrations and the 
variability of those concentrations 
requires that samples of commercial/ 
industrial septage be analyzed 
periodically to determine the quality of 
the ·commercial/industrial septage prior 
to use or disposal. For these reasons, the 
annual application.rate limit for . 
domestic septage is not approp~ate for . 
commercial/industrial septage. 

EPA also chose to allow the annual 
application Tate to be used only when 

domestic septage is applied to 
agricultural land, forest, or a 
reclamation site because certain site 
restrictions are imposed on the site 
where the domestic septage is applied. 
EPA's determination-is based on the 
assumption that the applier has control 
ovei: the app_lication site. Because of the 
difficulfy of imposing site restrictions 
on a public contact. site, a lawn, ore 
homo garden; the Agency is prohibiting 
the application of domestic septage to a 
public contact site, a lawn, or a home · 
garden at an annual application rate. 

Management Practices (Section 503.14} 

Two of the manage~ent practices for 
land application of bulk sewage sludge 
in the proposed part 503 regulation 
were deleted from the final part 503 
regulation. One of those management 
practices concerned tho limit on the 
annual amount of bulk sewage sludge 
that can be applied (i.e., 50 metric tons 
per hectare). The 50 metric ton per 
hectare restriction was included in the 
proposal because the 1:1xposure 
assessment models used,to develop the 
annua1 pollutant loading rates could not 
be used fur an annual i.vhole sludge 
application rate greater than 50 metric · 
tons per hectare. Subsequent to the 
proposal. the models were changed so 
that application rates greater than 50 
metric tons per hectare can be used and 
protection of public health and the 
environment is still ensured. For this 
ivason, the 50 metric ton per hectare 
restriction is no longer needed. 

The second management practice no 
longer found in the land application 
subpart of the final part 503 regulation 
concerns crop and access. r8'Strictions for 
pathogen reduction, Those rastrictions 
are now included in subpart D of the 
final part 503 regulation, which 
addresses b_oth pathogen and vector · 
attraction reduction. · 

The following management practices 
are included in the final part 503 . 
regulation and apply when bulk sewage · 
sh.;dge is ap'(llied to agricultural land, 
forest, a public contact site, or a 
reclamatioT1 site. These management 
practices do not apply when bulk 
sewage sludge is applied to a lawn or a 
home garden because EPA determined 
that large amounts ofbullc se~age 
sludge will not be applied to a lawn or 
a home garden for several applications. 
For this reason. the Agency concluded 
the management practices are not 
needed to protect public health and the 
environment when bulk sewage sludge 
is applied to a lawn or a home garden. 
Moreover, the pollutant limits already_ 
ensure a high degree of protection. 
Further. the management practices in 
mariy cases have no relevance in a lawn 

or home garden setting. The following 
discussion explains the management 
practices EPA requires when bulk 
sewage sludge is applied to other than 
lawns or home ~ardens. 

Part 503 requires that application of 
sewage sludge to the land is prohibited 
if it is likely to adversely affect a 
threatened or endangered species listed 
under section 4 of the Endangered 
Species Act or its designated critical 
habitat(§ 503.14(a)). EPA will develop 
guidance to carry out th.is provision 
consistent with the Endangerad Species 
Act.. · 

Bulk sewage slu.dge cannot be applied 
to agricultural land, forest , a public 
contact site, o:: a reclamation site that is 
flooded, frozen, or snow-covered so that 
the hulk sewage sludge enters e wetland 
or other waters of the United States. 
except as provided in a permi.t issued 
pursuant to section 402 or section 404 
of the Clean Water Act, as amended. 
This provision codifies the prohibition 
in section 405{a) that prohibits disposal 
o~ sewage sludge that results in 
pollutants in the sewage sludge entering_ 
navigable waters. This management 
practice does not prohibit the . 
application of bulk sewage sludge to 
flooded, frozen, or snow-covered land in 
all cases. It only prohibits application of 
bulk sewage sludge to flooded, frozen. 
or snow-covered land when the bulk 
sewage sludge enters a wetland or o~er 
waters of the United States, except as 
provided in a section 402 or section 404 
permit. EPA did not calculate pollutant 
limits in this ·subpart that protect waters 
of the United States from runoff from 
flooded, frozen,:or snow-covered land 
on which bulk sewage s1udge is applied 
The Agency's assessment' did not model 
t~at scenario. Instead. ·that protection is 
provided through this·management 
practice. : 

Section 301 of the CW A includes a 
proluhition against the discharge of 
pollutants into wetlands or other waters 
of the United States, unless in . 
compliance with ralevant provision·s of 
theCWA. As mentioned above, section 
405(a) of the CW A specifically prohibits 
discharge of pollutants in sewage sludge 
into navigable water, except in · 
compliance with a permit issued under 
section 402. Most point source 
discharges of dredged or fill material 
into waters of the Uni tad States must be 
authorized by a permit issued by the 
U.S. Army Corps of Engineers (COE) 
under section 404. Other point squrce 
discharges of pollutants into waters of 
the United States mu.st be authorized by 
a permit issued by EPA or a delegated 
State under section 402. 

At times, it may be difficult to 
determine whether a pert:c-ular 

CX33 Page 89 of 157

PMILLE03
Highlight

PMILLE03
Highlight



·:FederaJ·- Register / Vol. ··58, No. 32 I Friday, February 19, 1993 I Rules ~d··Regulatidns · ·. 9337 

pollutant constitutes "fill" materiel beg or other container for application to 
subject to section 404 or a waste product the land. This management practice 
more appropriately regulated under .requires labelling of the bag or other 
section 402. To provide guidance on . container in which the sewage sludge is 
thi_s issue,-EPA and the COE signed a sold or given away or th~t-an 
Memorandum of Agreement Concerning in(ormetion sheerbe provided·to the · 
Regulation of Dischru-ges of Solid Waste person who receives the sewage sludge 
Under the Clean Water Act (MOA) in that ·is sold or given away in another 

. 1986 (51 FR 8871, March 14, 1986). For container. The label or information 
additional guidance on this issue, sheet must contain the name and 
contact the appropriate EPA Regional address of the person who prepares the 
wetlands representative. sewage sludge that is i;old or given . 

Another management practice in the -away, a statement that prohibits 
land application subpart requires. that . applii::ation of the sewage sludge to the 
bullc sewage sludge be applied to the land except in accordance with the 
a~cultura) lend, forest, or a public instructions on the label or information· 
contact site at a rate that does not sheet, e~d the application rate for the : 
exceed an agronomic rate. This . sewage sludge. The requirements for the 
requirement also applies to a label or infonnation sheet are minimum 
reclamation site, unless ·the permitting requirements. The person who prepares 

· authority authorizes larger amounts of sewage sludge that is soJd or given away 
bullc sewage sludge to be applied ·to a · in a bag or other contain.er may include 
reclamation site, additional informaUon on the label or 
. An agronomic rate is the whole sludge i_nformati9n sheet (e.g., information 

application rate for -a bulk sewage.· required by a state or local government}. 
sludge.designed: (1} To provide the · . 
amount of nitrogen needed.by the crop Operational Standard-Pathogens an<,I 
or vegetation grown on the )and and (2) Vector Attraction Reduction (Section 
to minimize the amount ofnitrogen in 503.JS) 
the bulk sewage sludge that passes This section indicates the class of 
below the root zone for the crop or pathogen reduction a sewage sludge 
vegetation grown on the land to the · must meet when appJled to a certain 

· ground water. The key to the definitiqn type of land, the pathogen requirements 
is the design of the whole sludge · that must be met whe_n do_mestic septage 
application rate. · is appliei:1 to agricultural land, a· forest, 

Several factors must ~ considered to or a reclamation site, and the alternative 
design an agronomic.rate for a ·land . vector attraction reduction requirements 
application site. These include, but are · . that can be met when sewage sludge·is , 
nor.limited to, the amount of nitrogen. applied to ~e land.·The desaiptlon of 
needed. by the crop or vegetation grown the different pathogen and vector · 
on. the land; the amount of organic· attraction reduction-requirements is 
nitrogen from previous applications of · presented in subpart D of.the final part 
nitrogen-containing materials that · 503 regulation. · 
becomes available each year;· the type of - The final part 503 regulation requires 
soil at the site; and tl}e geologic . that bulk sewage sludge applied to 
conditions of the site. As previously agricultural.land, forest; a public contact 
mentioned, the regulation includes a site, or a reclamation site meet either the 

. general requirement that requires Class A pathogen requirements or the 
information needed to.determine the Class B pathogen requirements. When 

-agronomic rate be provided to the ·the sewage sludge is Class B with . · 
appropriate person.. · . · respect to pathogens, restrictions (e.g.; 

·Note that the agronomic rate is growing of root crops}.are Imposed on· 
designed to minimize the.amount of the site where the sewage sludge is 
nitrogen that passes below the root ·2.o~e applied. Under this approach, the 
of the crop or vegetation grown on the sewage:s)udge ca~ be treated-to reduce 
land to the ground water. This · ·.. pathogens (Class A)·or a combination of 
recognizes that some of the-nitrogen -in · IJ'eatment and environmental 
the bulk sewage sludge may reach the attenuation (i.e. Class B with site 
ground water. However, the Agency restrictions} can be used to reduce 
concluded that by designing the rate to · pathogens. In the judgment of the · 
minimize that amount; long-tenn · Administrator of EPA, in either case 
contamination of the ground water is · public health and the environment are 
not reasonably likely to occur because protected against the reasonably 
substantially all of the nitrogen is taken anticipated adverse effects of pathogens 
up by the crop or vegetation grown on in sewage sludge that is applied to the 
the land. land. 

The final part 503 ~gulation also. Bulk sewage sludge applied to a lawn 
contains one management practice for or a home garden must meet the Class 
sewage sludge sold or gil'en away in a A p~tbogen requirements. The reason ' . 

for this requirement Is that It Is not 
feasible to Impose site restrictions on a 
lawn or a home garden on which bulk 
sewage sludge is applied: ·In lieu of · · 
·having to impose site restrictions, which 
would be needed if.the bulk sewage 
sludge only meets the Class B pathogen 
requirements, the bullc sewage sludge 
bas to meet the Class A pathogen 
requirements. Sewage sludge sold or 
given away in a bag or other container 
for application also must meet ~e Class 
A pathogen requirements for the same 
reasons. . . 

When. domestic septage is applied·to 
·agricultural land, forest, or ·a · · 
reclamation site, either site-restrictions . · 
(te., the same site restrictions that must · 
be met when a Class B 88Wage sludge is
applied to the )and) must be met or a pH 
require~ent for the domestic septage 
has to be met along with site restrictions 
concerning the harvesting of crops. The 
first req~irement relies on the · · · 

· environment to reduce pathogens 
during the time that certain· activities on 
the site are restricted. These restrictions 
prohibit harvesting of crops, grazing of 
animals, ·and public access to the site for: 
a·cettain perioq. The second · 
requirement relies-on treatment of the 
domestic septage (i.e., pH adjustment} 
and restrictions on harvesting crops to 
reduce pathogens. Restrictions cm 
bar\festing·of crops are part of the · · 
second 'requirement because the Agency 
dqes not believe adequate pathogen · 
reduction is achieved by pH aiijustment 
·to allow crops to be harvested 
immediately after applying the domestic 
septage. These provisions are consistent 

· 'with the provisions currently in· 40 CFR 
part 257 (Criteria for Classification of 
Solid Waste Disposal Facilities and 
Practices) for septic tank·pumpings . 
applied to the land. · . . . 

One·of tO·vector attraction reduction 
· requirements also must be met when 
bulk sewage sludge is applied to ~e 
agricultural·land, forest, a public contact 
site, or a reclamation site. These 
requirenrents are designed to reduce the 
cliaracteristics of the ~wage sludge that · 
attract ve<:tors su.ch as rats, mosquitos, · 

-and flies. In the judgment of the EPA, · 
any of the ·10 alternative vector · · · 
-attiaction requirements protect public · · · · 
health and the environment from the · 
reasonably. anticipated adverse effects of · 
the characteristics in sewage sludge that 
attract vectors. Note that the vector 
attraction requirement is in addition to 
the pathogen requirement discussed 
above. Both requirements must be met. 

One of the first eight vector attraction 
reduction requirements for bulk sewage 
sludg~ applied to agricultural land, 
forest, a public contact site, or a 
reclamation site must be met wheJJ bulk 
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sewage sludge is applied to a lawn or a 
home garden. Injection of sewege sludge 

. below the land surface and 
incorporation sewage sludge into the 
soil cannot be used to achieve vector 
attraction reduction in these cases. 
Implementation of these requirements 
for bulk:sewage sludge applied to a 
lawn or a home garden would be 
difficult, if not impossible. For this 
reason, these alternative are not · 
available for achieving vector attraction 
reduction when bulk sewage sl\ldge 
applied to a lawn or a home garden. 

One of the first eight vector attraction 
reduction requirements for bulk sewage 

.,sl~ge applied to agricultural land •. 
forest, a pubiic contact site, or a . 
reclamation site also must be met when · 
sewage sludge is sold or given away in 
a bag or other container for npplication 
to the land. Again, in this situation it is 
not feasible to inject the sewage sludge 
below the land surface or to incorp6rat!3 
the sewage sludge into the soil. 

Vector attraction reduction is 
achieved when domestic septage is 
applied to agricultural land, forest. or a 
reclamation site when the domestic 
septage is injected below the surface ·of 
the land, incorporated into the soil after 
being applied to the land surface, or the 
pH of the domestic septage is raised to 
12 or higher and remains at 12 or higher 
for 30 minutes. When vector attraction 
reduction is achieved by raising the pH 
of the domestic septage, each container 
(e.g .• each tank truck load) of domestic 
septage that is applied to the land must 
be monitored to demonstrate 
compliance with that requirement. 
Again, these provisions are consistent 
with those for septic tank pumpings in 
40_CFR part 257. 

Frequency of Monitoring (Section 
503.16) 

The final part 503 regulation contains 
the frequency of monitoring 
requirements for pollutant 
concentration~ in sewage sludge and for 
compliance with the :patho,gen density 
and 1:ertain vector attradion reduction 
requirements. Frequency of monitoring 
requirements, which also are included 
in the subparts on surface disposal and 
incineration, are needed to make the 
part 503 regulation self-implementing. 

The frequency of monitoring 
requirements in this subpart for 
pollutant concentrations, pathogen 
density .requirements, and vector 
attraction reduction requirements vary 
with the amount of bulk sewage sludge 
used or disposed annually. In the case 
of sewage sludge sold OT given away in 
a bag or other contamer for application 
to the land. the fraquency of monitoring 
requirements are based on the amount 

of sewage sludge reaiived by the .person 
who prepares the sewage sludge that is 
sold or given away in a bag or other 
container. 

The amount of sewaee swdge used or 
disposed was chosen as·the unit of 
measurement on which the frequency of 
monitoring is based because the 
requirements in the final part 503 
regulation apply to sewage sludge that 
is used or disposed. The amounts in the 
frequency table are based on ~ weight 
because all of the pollutant limits in the 
final part 503 regulation 8I8 on a dry 
weight basis. · 

Before the derivation of the 
frequencies of monitoring is discussed, 
on,e other aspect of the frequencies 
needs to be addressed. This concerns 
the lowest range for the frequencies of 
monitoring (i.1:1., gTeater than zero but 
less than 290 metric tons per 365-day 
period). This range indicates that when 
sewage sludge is not used or d isposed 
during a 365-day period, the sewage 
sludge does not have to be monitored 
for .the requirements in the part 503 
regulation. The sewage sludge must be 
·monitored only when an amount is used 
or disposed. 

The amount. of sewage sludge used or . 
disposed in the frequency of monitoring 
requirements is related to the flow rate 
for the treatment works. For example, . 
the range of "greater than 290 metric 
tons per 365~ay period to equal to or 
less than 1,500 metric tons per 365-day 
period" corresponds to a wastewater 
flow rate range of "greater than one 
MGD to equal to or less than five MGD". 
The Agency made various assumptions 

·conceming the influent and effluent 
five-day biochemical oxygen demand 
and total suspended solids wastewater 
concentrations; the percent removal for 
tota:l suspended solids in the primary 
clarifier; the percent removal of five-day 
biochemical oxygen demand through 
secondary treatment; the percent fixed 
solids in the sewage sludge iii the · · 
influent to the stabili:zation p.rocess; and 
the percent volatile solids removed in 
the sewage .$ludge stabilization process 
to calculate the amount of sewage 
sludge used or disposed. Details of these 
calculations are presented in the 
technical support document for the part 

· 503 land af plication requirements. 
The fina part 503 .regulation allows 

the permitting authority to reduce .the 
frequency of monitoring for pollutant 
concentrations and the pathogen density 
requirements for enteric viruses and 
viable helminth ova in 503.32{a)(5)(ii3 
and 503.32(a)(5Hiii). 1'8Spectively, after 
·monitoring for two years at the 
frequency in the final part 503 
regulation. However. in no case should 
the frequency ofmonito~be less than 

once per year when sew.age .sludge is 
applied to the land. Requiring the 
sewage sludge -to be monitored at least 
once per year when sewage sludge is 
applied to the land is consistent with 
the frequency of monitoring 
requirement in EPA's state sludge 
management program requirement 
regulation (Le., 40 CFR 501.15(b)(10)). · 

In deciding whether to reduce the 
frequency of monitoring, the permitting 
authority should consider the variability 
of the pollutant concentrations, the 

. magnitude of the pollutant 
concentrations. and ·the frequency of 
detection of enteric viruses and viable 
helminth ova in the sewage sludge. The 

·Agency concluded that data collected 
over a two-year are adequate to calcu1ate 
the variability of pollutant 
concentrations and to determine the 
magnitude of the pollutant 
concentrations before deciding whether 
to change the frequency o'f monitoring. 
· As mentioned above., the frequency of 
monitoring for the pathogen density 
requirem_tfats in 503.32(a){5)(ii) and 
503.32(a){5)(iii) may be .reduced. These 
requirements address ent~ric viruses · 
and viable helminth ova, respectively, 
in sewage sludge. As part of those 
requirements, the.sewage sludge must 
be analyzed for enteric viruses and 
viable helminth ova every time the 
sewage sludge is monitored. After those 
two organisms are found in the influent 
to the pathogen treatment process and 
after the required reduction for those 
organisms is demonstrated through the 
pathogen treatment process, the sewage 
sludge does not have to be monitored . 
for enteric viruses and viable helminth 
ova when values for the .process 
operating parameters are consistent with 
the documented values for those 
parameters. Because the costs and 
complexity -of the analytical methods for 
enteric viruses and viable helminth ova, 
the Agency decided to~low the 
permitting authority to judge whether to 
reduce the frequency of monitoring aft~r 
monitoring at the frequency .in the final 
part 503 ragulation for two years. The 
Agency concluded that two years of 
rMnitoring should provide enough 
information to make that judgment. 
Note that the potential reduction in 
frequency of monitQring applies only to 
the pathogen density reduction 
requirements for enteric viruses and 
viable helminth ova mentioned above. 
The frequency of monitoring cannot be 
reduced for the other pathogen density 
requirements. · 

The final part 503 regulation requires 
that every container of domestic septage 
applied to agriCllltural land. forest. ors 
.reclamation site be mon.itor-ed to 
detennine compliance with the pH 
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adjustment requirement when that 
requi~ment is mat.-Every container 

in 503.33(b)(1) through 503:33(b)(8); a pollutant loading rate is the cumulative 
materiel derived from bullt sewage amount of an inorganic pollutant that 

(e.g .• each tank ti:uck load applied to the 
land) must be monitored because there 
is no way to ensure that the domestic 
septoge in each container meets the pH 
requirement by monitoring domestic 
septoge in only a certain number of 
,~ontainers. 

sludge that meets those requirements; or c:an be applied to the land. To know 
sewage sludge sold or given away In a . how much of an inorgeJ'lic pollutant bas 
bag or other container that meets those been applied to the land In bulk sewage 
requirements is the person who . sludge, a record must be retained 
prepares the sewoge sludge. That person indefinitely. 
may be the treatment works or some .. Reporting (Section S03.18} 
other person. 

· The persons who develop and keep The final part 503 regulation requires 
1Jecordkeeping (Section 5o3 . i 7) the infonnation for bulk sewage sludge · that Class I sludge management 

The final part 503 regulation contains that does not meet the above f~cilities, POTWs with'& design flow -
rocordkeeping requirements for: (1) Bulk requirements and is applied to ~te equal to or greater than one million 
sewage sludge that meets the poJlutant agricultural land, forest, a public contact gallons per·day, and POTWs that serve · 
concentrations for high quality sewage site, a reclamation site, a lawn, or a 10,000 people or more fo report the · 
sludge in 503.13{b)(3), the more · home garden are the person who infonnatk>n developed In the 
st_ringent Class A pathogen requirements · prepares the bulk sewage sludge and the . recordkeep!ng section, except the· 
in 503.3i(a), and one of vector attraction person who applies the bulk sewage · information developed and retained by 
reduction requirements in 503.33(b)(l) sludge to the land. The person who . an applier, to the permitting authority 
through 503.33(b)(8); a bolk material • . prepares the bulk sewage sludge must · once every 365 day period. Class I 

. derived from sewage sludge that meets develop certain information (e.g., sludge manSB9ment facilities, PO'lWs 
those three requfrements; and sewage pollutant _concentrations in the sewage with a design flow rate equal to or 
sludge sold or given away in a bag or sludge) and the applier must develop greater than one million gallons, and 
other container for application to the other informatiqn (e.-g., tho record of t_he POTWs·that serve 10,000 people or 
land that meets _those three amount of each pollutant applied to the more must report the Information on 
requirements; (2) bulk sewage sludge land). Those persons may be the cumu~ative pollutant loading rates, 
applied lo.the land that does not meet treatment works, an agent of the which is develo·ped and retained by the 
the above requirements; (3) sewage . treatment works, a private contractor, or . applier, when .90 percent or more of any 
sludge sold or given away in a bag or some other person: of the cumulative pollutant loading 
.other container for application to the An example of wberi the person who : rates are reached at a site. The Agency 
land that does not meet the above prepares the bulk sewage sludge dQes chose only to requize Class I sludge 
requirements; and (4} domestic septage not develop e.nd keep the-information is management facilities, POTWs with a 
applied to agricultural land, forest, or a when the bulk sewage sludge meets the design flow rate equal to or greater than 
reclamation site. Recordkeeping pollutant concentrations for high quality one million gallons per day, and PD1Wt1 
requirements are included in the final sewage sludge In 503.13(b)(3) and the that serve 10,000 people or more to 
regulation to make the regulation self- less stringent Class B pathogen report information to the pennitting 
implementing, . . requirements. In those situations, the authority. This was don.a because Class 

The recordkeeping requirements for · person who applies the bulk sewage I sludge management facilities are either 
bulk sewage sludge and sewage sludge . sludge to the land must develop e publicly owned _treatment works 
sold or given away In a bag or other . information concerning certain pert 503 (POTW) required to have a pretreatment 
container for application to the land requirements (e.g., the restrictions on program or a treatment wor_ks ·treating 

. specify the information that must be ~he application site). ~ -e Agency domestic sewage (TWIDS} that bas the 
developed, the person who must concluded that the person who applie$ potential to affect public health end the 
develop and retain the Information, end the bulk sewage_ sludge to the land is the · environment adversely because ofthe 
the period that the Information must be appropri!1te person to develop that TWTDS's sewage sludge use or disposal 
retained. The information that must be information and keep the records. practice. . 
developed ·varies depepding on which For sewage sludge sold or given away Pretreatment PO'IWs are PO'lWs that · 
pollutantli mits are met and on which in a bag or other container for receive 'Industrial wastewater and, thus, 

. pathogen and vector attractiqn application to the land, the · · are more likely to generate sewage 
reduction requirements are met. This recordkeeping responsibility lies with .sludge that contains the pollutants 
information Is needed to show that the the person who prepares the sewage controlled i_n the final part 503 · 
requirements In this subpart are met. -sludge that is_sold or given away in a regulation. For this reason, .the Agency 

The recordkeeping requiremthlts for ba,_g or other ~ontainer for application to concluded that those PO'IWs should 
domestic septage applied to agricultu,-al the land. For domestic septage applied report the information on sewage.sludge 
land, forest, or. a reclamlltion site also to agricultural land,. forest, or a use or disposal to the permitting 
specify the information that must be reclamation site, the responsible person authority at least once every 365 days. 
developed, the person who develops is the one w'10 applies the domestic The reporting {8quirement also applies . 
and retains the information, and the septage to those types of land. . to TWTDS forlhe same reason '1tey are 
period the information has to be The.period that lnfonnation must be classifjed as a Class I facility (i.e. the 
retained. This information Indicates retained varies depending on which potential of the TWTDS's sewage sludge 

_·whether the requirements In this · po11utant limits are met. In most cases use or disposal practice to affect public 
subpart for domestic septage are met. · (including the requirements for health and the envlrQnment adversely}. 

The person who develops and retains ' domestic se·ptage), the time is five years The reporting requirement applies to 
the jnform!ltlon for bullt sewage sludge . (i.e.~ the usual p'eriod,for a NPDES f9TW's that 81'8 not a Class I facility 
lhat meets the pollutant concentrations pennit}. However, when cumulative and either have a design flow rate equal . · 
for high qµality sewage sludges in pollutant loading rates are met, records to or grea_ter than one million.gallons 
503.13(b)(3), ~e· more stringent· Class A for certain information have to be per day or serve 10,000 people or more 
pathogen requirements In 503.32(a), and retained indefinitely. The reason for this because of the potential for those 
one of ~e ~actor attraction requirements requirement Is that a cumulative POT\Vs to have industrial wastewater in , 
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the in.fluent to the POTW. Sewage 
sludge generated at those POTW's is 
more likely to have the pollutants 
controlled in the part 503 regulation. 
For this reason, the Agency concluded 
those POTWs also should report the 
information in the rocordkeeping 
section to the pennitting authority. 

Surface Disposal (Subpart C) 

This part of today's preamble 
discusses the part 503 requirements for 
surface disposal of sewage sludge. More 
details on these requirements can be 
found in the technical support 
document for the part 503 surface 
disposal requirements. 

Applicability (Section 503.20) 

The applicability section indicates 
that this subpart contains requirements 
for a person who prepares sewage 
sludge that is placed on a surface 
disposal site, the owner/ operator of the 
surface disposal site, sewage sludge 
placed on a surface disposal s\te, and a 
surface disposal site. Sewage sludge is 
placed on an active sewage sludge unit 
for final disposal, not for treatment, 
storage, or to condition the soil or 
fertilize crops grown in the soil. 

provides enough time to store sewage 
sludge for"most purposes prior to final 
use or disposal. 

Special Definitions (Section 503.21) 

an active sewage sludge unit. The 
purpose of the cover is to reduce the 
attraction of vectors to the sewage 
sludge after the sewage sludge is placed 
on the surface disposal site. 

Definitions for the following terms are Holocene time: Holocene time is the 
included in this subpart of the final part . most recent epoch of the Quaternary 
503 regulation: Active sewage sludge period, extending from the end of the 
uni~. aquifer, contaminate an aquifer, Pleistocene epoch to the present. The 
cover, displacement, fault, final cover, most recent epoch of the Quaternary 
holocene time, leachate collection period covers approximately the last 
system, liner, lower explosive limit for 11,000 years. 
methane gas. qualified ground water Leachate collection system. A leachate 
scientist, seismic impact zone, sewage collection system is a system or device 
sludge unit, sewage sludge unit installed immediately above a liner that 
boundary, surface disposal site, and is designed, constructed, maintained, 
unstable area. The following discussions and operated to collect and remove 
provide additional information on some leachate from a sewage sludge unit. This 
of these definitions. definition assumes that a sewage sludge 

Active sewage sludge unit. An a_ctive unit has a liner. It is included in the 
sewage sludge unit is a sewage sludge . final part 503 regulation because the 
unit that is not closed. This definition regulation contains a management 
is included in the final part 503 practice that requires the leachate to be 
regulation because requirements in the collected and disposed in accordance 
regulation differ for a sewage sludge with the applicable requirements when 
unit that is active and a sewage sludge the sewage sludge unit has a liner and 
unit that is closed. To distinguish leachate collection system. 
between the two sewage sludge units, Liner. A liner is soil or synthetic 
the term active sewage sludge unit is material that has a hydraulic 
used. conductivity of 1x10- 7 centimeters per 

Aquifer. An aquifer is a geologic second or less. The liner retards the 
formation, a group of geologic downward movement of liquid by 
.formations, or a portion of a geologic limiting the rate at which the liquid 
formation capable of yielding ground moves to 1x10-1 centi~eters per second 
water to wells or springs. This or less. · · 
definition parallels the definition found Lower explosive limit for methane gas .. 

This subpart does not apply to sewage 
sludge stored or treated on the land or 
to the land on which the sewage sludge 
is stored or treated. As indicated above, 
sewage sludge is placed on an active 
sewage sludge unit for final disposal, 
not for storage or treatment. 

, in the current regulation controlling The lower explosive limit for methane 

This subpart also does not apply to 
sewage sludge that remains on tlte land 
for lo~ger than two years when the · 
person who prepares the sewage sludge 
demonstr!ltes that the land on which the 
·sewage sludge remains is not an active 
sewage sludge unit. The demonstration 
must explain why sewage sludge needs 
to remain on. the land for longer than 
two years prior to final disposal and 
must discuss the approximate period 
the sewage sludge will be used or 
disposed. In addition, the person who 
prepares the sewage sludge must retain 
the information required for the 
demonstration for the period that the 
sewage sludge remains on the land. · 
Note that the person who prepares the 
sewage sludge does not have to report 
the information in the demonstration 
unless requested to do so by the 
permitting authority. 

The purpose of allowing sewage 
sludge to remain on the land for a 
period longer fhan two years and not 
having to meet the requirements in this 
subpart apply is to address unique 
situations. In such a situation, 
mitigati'ng factors may justify the longer 
period. Without mitigating factors, EPA 
concluded that a two ye!U' period 

disposal of sewage sludge on the land in· gas is the lowest percentage of methane 
40 CFR part 257. It is jncluded in the · gas and air, by volume·, that propagates 
final part 503 regulation because of the a flame at 25 degrees Celsius and _ 
requirement in the regulation not to atmospheric presswe. This definition is 
contaminate an aquifer. included in the final part 503 regulation 

Contaminate an aquifer. Contaminate because of the requirement for air in any 
an aquifer means to introduce a structures within a surface disposal site 
substance that causes the maximum and air at the property line of the 
contaminant level (MCL) for nitrate in surface disposal site not to exceed a 
40 CFR 141.11 to be exceeded in ground percentage of the lower explosive limit 
water or that causes the existing or the lower explosive limit, 
concentration of nitrate in ground water respectively. · 
to increase when the existing Qualified groundwater scientist. A 
concentration of nitrate in the ground qualified groundwater scientist is an 
water already exceeds the maximum individual qualified to make sound 
contaminant level for nitrate in 40 CFR professional judgments regarding 
141.11. This definftion is included in groundwater monitoring. pollutant fate 
the final part 503 regulation because the and transport, and corrective action. 
regulation requires that sewage sludge This definition is included in the final 
placed on an active sewage sludge unit part 503 regulation because if a 
shall not contaminate an aquifer. Note certification is provided to demonstrate 
th.at this requirement only applies to an aquifer is not contaminated, the 
nitrate. The limits for the pollutant certification must be made by a 
controlled in the surface disposal qualified groundwater scientist. 
subpart in part 503 are designed not to Sewage sludge unit. A sewage sludge 
cause the maximum contaminant level '> unit is land on which only sewage 
for the pollutants to be exceeded in the sludge is placed for final disposal. Land 
ground water. _For this reason, does not include waters llf the United 
monitoring of the ground water for these States, as defined in 40 CFR 122.2. 
pollutants is not necessary. When sewage sludge is placed on the 

Cover. Cover is soil or other material land for either treatment or storage, thtt 
used to cover sewage sludge placed on land is not a sewage sludge unit. 
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A sewage sludge unit does not 
. include land where sewage sludge is 
applied to condition the soil.or to 
fertilize crops or vegetation grown on 
the land: Using sewage sludge for these 
purposes is land a·pplicatlon. In those 
cases, the requirements in subpart B 
(Land Application) must be met. 

Sewage sludge unit boundary. The 
sewage sludge unit boundary is th.e 
outennost perimeter of the sewage . 
sludge unit. This is different from the 
property li~e of the surface disposal 
site. This definition is needed because 
part 503 requires that the distance from 
the sewage sludge unit boundary to the 
surface _disposal site property line be 
known. .. 

Surf ace disposal site. A surface 
disposal site is a diSCJ'9te 8!88 of )and 
that contains one or more active sewage 
sludge upits. This definition is needed 
because some of the requirements in 
this subp.art apply to a swface disposal 
site. Other requirements in this subpart 
apply to active sewage sludge units in 
a surface disposal site. 

Unstable area. An unstable area is 
area of land subject to natural or human

. induced forces that may damage the 
structural components of an active 

. sewage unit. An example of an unstable 
area is an ~a subject to earthquakes. 

General Requirements (Section 503.22) 

· Several of the general requirements in 
this subpart proposed for the part 503 
regulation were deleted from the final · 
rule. They are discussed below. 

The proposed regulation coptained a 
requirement that a surface disposal site 
comply with National Pollutant 
Discharge Elimination System (NPDES) 
permit requirements in addition to the 
requirements in this subpart. The part 
503 regulation does not apply to 
activities subject to a NPDES permit at 
a surface disposal site other than those 
lhat relate to the placement of sewage 
sludge on an active sewage sludge unit. 
For'this reason, the proposed general 
requirement concerning compliance 
with other NPDES requirements was 
deleted from the final regulation. EPA 
notes, however, that section 405(a) 
prohibits the disposal of sewage sludge 
when it results in pollutants from the 
sewoge sludge entering navigable 
waters, except in compliance with an 
NPDES permit. · . 

TI1e general requirement in the 
proposed regulation concerning a 
hazard to human health, wildlife, land, 
or water resources because of sewage . 
sludgfl in the runoff from a base nood 
was deleted from the final part 503 
regulation. The Agency concluded that 
the manogement practice in this subpart 
oqhe final part 503 regulation ,_thet 

requires the runoff from ·an active . swface disposal site unless the 
sewa_ge sludge unit for a 24-hour, 25- requirements for the 58\\'.age sludge and 
year storm event be collected and . for the surface disposal site in this 
disposed in accordance with the · subpart are met. EPA concluded that, in 
applicable requirements protects surface most cases, the person who places 
waters adequately. Similarly, as noted sewage sludge on a surface disposal site 
above, section 405(a) already prohibits wiU be a treatment worker. However, 
the dischQrge of pollutants to navigable they may be so~e situations where 
waters, exc~pt under certain . . some other person places sewage sludge 
circumstances. on a surface disposal site. This general 

The general requirement in tl:iil! requirement applies to any person who 
subpart of the ·proposal concem~ng a places sewage sludge on a surface 
hazard to-aircraft from birds was deleted disposal site. . . 
from the final regulation. That general . The second general requirement 
requirement was included in the concerns active sewage sludge units that 
proposal because of the vector atti-action must close. This roquireinent applies to 
potential of sewage sludge placed on an an active sewage sludge unit located -
active sewage sludge unit. The final within 60 meters of a fault or stJess 
regulation contains a requirement to fracture wilh displacement in Holocene 
reduce the vector attraction of sewage time; located in an unstable 8J'98; or 
sludge before the sewage sludge is located in a wetland, except 88 provided 
placed on an active sewage sludge unit in a pennit issued purs~ant to either 
or to cover the sewage sludge unit daily section 402 or 404 of the CW A, ru, 
to reduce vect<1r attraction. For this , amended. The Agency concluded that to . 
reason, this general requirement is no protect public health and the 

·. longer needed. . environment from reasonably 
The general requirement in tlie antidpated adverse effects of pollutants 

proposed regulation concerning in sewage sludge, no add.itional amount 
reduction of the temporary water storage of sewage sludge should be pJaced on 
capacity of a 0oodplain ~y a surface those active sewage sludge units and 
disposal site was deleted. from the final that those active sewage sludge units 
regulation because that requirement ls should close by (insert one year after the 

. addressed by a management practice in effecthie date of ~is port], unless, in the 
the final part 503 regulation. The case-Of an active sewage sludge unit 
management practice requires that an· located within 60 meters of a fault or 
active sewage sludge unit not restrict stress fracture with displacement in 
the flow of a base flood. Holocene time, otherwise specified by 

By definition, a floodplain is the the pennitting authority, The permitting 
lowland and relatively flat .area authority.may conclude after further 
inundated by a base flood. Nof reducing review that an active·sewage sludge unit 
the temporary water storage capacity of · located within 60 meters of lhe above 
a floodplain means·not reducing the. · fault .or stress fracture need not close. 
temporary storage capacity of the area_ One year was chosen for the time period 
inundated by the base flood. This is the within which the above active sewage 
same as not restricting the flow of a base sludge units should close because that 
flood. Because these two requirements is the compl!ance period for the final 
address the same Issue, the general . port 503.regulation specified in section 
requirement in tho proposal concerning 405(d) of the Clean Water Act; as 
not reducing the temporary storage amended. · 
capacity of a floodplain was deleted The third general requirement in this 
from the final regulation. As mentioned subpart is that the owner/operator of an 
above, the requirement not to restrict · active sewage sludge unit must submit · 
the floJN of a base flow is a rnanagement a written closure and post closure plan 
practice in the final eart 503 regulation. to the permitting authority 180 days 

The requirements m the proposed prior to the date that tho active sewage 
regulation concerning threatened OJ' sludge unit closes. The plan must 
endangered species, restriction of the discuss how the active sewage sludge 
flow of a base flood, seismic impact unit wm he.closed. Also included in 
zone, distance from a fault or fracture, this general requirement is th,e 
location in a wetland, and runoff from minimum information that should be 
a 24-hour, 25-year storm event are included in tho closure plan. 
classified as management practices The last general requirement in this 
rather than general requirements in the subpart of the final regulation requires 
final part 503 regulation. the owner of the surface disposal site to 

The final part 503 regulation (::ontains provide written notification ~o the · 
,four general requirements for placement subsequent owner of the surface 
of sewage. sludge· on a surface disposal disp~sal site. That notifica~ion must 
site. The first requirement is that no indicate that sewage sludge was p~aced 
person shall place sewage sl4dge on a on the land. EPA concluded.t.hat the 
. ' . . 
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subsequent owner of a ~urface disposal in Table 1 of section 503.23. This 
site should know that sewage sludge applies when (1) an active sewage 
was placed on the land so that they can sludge unit does not have a liner and 
become aware of any requirements that leachate coll~ion system and (2) the 
result from placement of sewage sludge active sewage sludge unit boundary is 
on the land (e.g.,.to monitor methane less than 15.0 meters from the property 
gas for three years after the last active line of the surface disposal site. When 
sewage sludge unit in a surface disposal the actual distance is less than 150 
unit closes). . meters, the allowable pollutant 
Pollutan·t Limits-Other Than Domestic concentrations may be different. Table 2 

of section 503.23 contains the 
Septage (Section 5<!3 ·?31 concentration for the pollutants for 

Pollutant limits in the final part 503 different unit boundary to property,line 
regulation for sewage sludge (other then distances. 
domestic septage) placed on a surface The final pert 503 regulation includes 
disposal site are expressed as pollutant en alternative to the pollutant 
concentrations. The pollutant concentrations discussed above for an 
concentrations protect public health and active sewage sludge unit that does not 
the environment from reasonably have a liner end leachate collection. 
anticipated adverse effects of arsenic, When requested by the owner/operator 
chromium, and nickel in the sewage - of a surface disposal site et the time of 
sludge. These pollutants w.ere identified - permit application, site-specific . 
by the Agency as pollutants that affect pollutant limits may be developed 
public health and the environment under the final regulation for _an active 
adversely )¥hen Sjlwage sludge is placed sewage sludge unit without a liner and 
on a surface di~posal site. Th? fi_nal rule leachate collection system if the existing 
does not establish pollutant 11m1ts for values. for site parameters specified by 
organic pollutants and some inorganic the permitting authority are different 
pollutants for which the Agency from the values for those parameters 
proposed pollutant limits. An used to develop the pollutanHimits in 
explanation of why limits are not Table 1 of section 503.23; In addition, 
established in the final regulation for the permitting authority must determine 
those pollutants are presented in the that site-specific pollutant limits are 
technical support document for the part appropriate for the active sewage slu<l;ge 
503 surface disposal requi_re1!1e~ts. . unit. An important aspect of tl)ese 

There are no pol!utant hm1ts m this conditions is that the permitting 
subpart for domestic septage placed on authority will specify the site 
an active sewage sludge unit because parameters that can he used to develop 
the Agency concluded _they are not a rationale for site-specific pollutant 
nee?ed to protect pubhc h~alth and t~e limits. Examples of the site parameters 
environment when domestic septage 1s. are depth to ground water and soil type. 
placed on en active sewage sludge unit. Uthe permitting authority agrees ttiat 
This is di~cussed further in the site-specific pollutant -limits are 
technical.support dqcument for the par.t. appropriate, the limits must be based on 
503 surface di~posal requirements. . t~e results of a site,specific assessment. 

When en.achv~ sewage sludge unit as specified by the permitting authority. 
does n~t have a hner end leachate or must be equal to the existing 
collectJon system,. thjl allowable concentration of the pollutant in the 
pollutant concentr11tions in the sewage sewage sludge that will be placed on the 
sludge are presented in Table 1 of active sewage sludge unit. The lower of 
section 503.23 in the final regulation. the above two values shall be the limit 
Pollutant concentrations in Table 1 of for the pollutant that cannot be 
section 503.23 are based on the results exceeded 'in the sewage sludge. 
of an exposure assessment for the When an at.iive sewage slµdge unit_ 
ground-water and vapor pathways. For has a liner and leachate collection 
the ground-water pathway, the system, the liner retards the movement 
assessment assumes th11t the MCL for a of pollutants in sewage sludge to the 
pollutant is not exceeded 150 ~eters ground water. Results of the ground-
from the boundary for the active sewage water pathway exposure assessment for 
sludge unit, The 150-meter distance is <ln active sewage sludge unit with a 
the distance used in the model for the HI)er and leachate collection system 
ground-water exposure assessment for indicate that , because of the impact of 
active sewage sludge units. the liner, sewage sludge with essentially 

The final part 503 regulation requires an unlimited concentration of the 
that th!) actual distance from the active inorganic pollutants.can be placed on 
sewage sludge unit boundary to the the active sewage sludge unit. The liner: 
surface disposal site property line be ensures that the inorganic pollutant~ do 
used to determine the allowable . not-reach the ground water. For this 
concentration for each pollutant listed reason, there are no pollutant limits for 

arsenic, cadmium, chromium, copper, 
lead, mercury, apd nickel for an active 
sewage sludge unit with a ~iner and 
leachate collection system in the final 
part 503 regulation. There also are no 
pollutant limits for organic pollutants 
for sewage sludge placed on an active 
sewage sludge unit with <l liner and 
leachate collection system in part 503 
because all organic pollutants were 
deleted from the final part 503 
regulation. 

Managemen"t Practices (Sedion 503.24) 
The management practices for a 

surface disposal of sewage sludge in the 
proposed part 503 regulation are 
included in the final part 503 regulation 

• with some editorial changes. In 
addition, several new management 
practices we~e added to the final 
regulation. · 

The final regulation provides that 
placement of sewage sludge on an active 
sewage sludge unit is prohibited if it is 
likely to adversely affect a threatened or 
endangered species listed under section 
4 of the Endangered Species Act or its 
designated critical habitat (§ 503.24(a)). 
EPA will develop guidance to carry out 
this provision consistent with the 
Endangered Species Act. 

The second ~anagement practice 
requires that an active sewage sludge 
unit not restrict the flow of a base flood. 
.A base flood is a flood that has a one. 
percent chance of occurring in any 
given year (i.e., a-flood with a 
magnitude equalled once in 100 years). 
Thus, an-active sewage sludge unit 
cannot restrict the flow in an area that 
carries the ~00-year flood. This 
management pr~ctice reduces the 
potential .for the area that carries the 
100-year flood to experience problems 
related to the location of the surface 
disposal site (e.g., r.estriction of the 
flow) in that,"area. It also protects the , 
surface disposal site and s~wage sludge 
placed on active sewage sludge units 
from the impacts of a b<lse flood. 

Flood ins.urarice _rate maps (FIRM) 
developed by the Fed.ere! ~mergency 
Management Agency (FEMA) should be 
used to determine whether an active 
sewage sludge unit is located in an area 
that carries the base flood (i.e., the 100-
year floodplain). FEMA has developed 
maps for approximately 99 percent of 
the flood-prone communities in the 
United States. Other sources of 
inforiraetion on the l0Q-year floodplain 
include the.U.S. Army Corps of 
Engineers, the Soil Conservation 
Service, the National Oceanic and 
Atmospheric Adl!linistr<)tion, the _U.S. 
Geologic Survey,Jhe Bureau of Land 
Management, the Bureau of 
Reclamation, ·th.a Tenne~see Valley 
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Authority, and State and local flood . 
control aBencies. 

The third management p-ractice 
requires that an active sewage sludge 
unit be designed to withstand the 

·. maximum recorded horizontal ground 
revel acceleration when an active 
sewage sludge unit is located in a 
seismic impact zoue. One purpose of 

. this management practice. is to protect 
the foundation of an active sewage· 
sludge unit from cracks caused by 
ground motion that could lead to 
collapse of the active sewage sludge. 
unit. Maps depicting the potential 
seismic activity in the United States at . 
a constant probability are available fro111 
the U.S. Geological Survey. · 

The fourth management practice 
requires that an active sewage sludge 
unit be located 60 meters or more from 
a fault that has displacement in · 
Holocene time, unless otherwise 
specified by the permitting authority. 
The H~locene is a geologic-time,.known 
as an epoch. that extends from the.end 
of the Pleistocene to the present 
{approximately the last 11,000 years). 

Geologic evidence indicates that 
faults that moved in recent times (i.e., 
during the last 11,000 years) are most 
likely to· move in the future. Fau Its that 
moved in Holocene time are easier to 
identify end date than are older faults 
because this epoch produced · 
recognizable geological deposits. The 
U.S. Geological Survey mapped the 
location or Holocene faults in the 
United States in 1978. Maps of 
identified Holocene faults in the United 
States also are available from the States 
of California and Nevada. 

EPA is prohibiting the location of an 
active sewage sludge unit within 60 
meters of a Holocene fault , unless 
otherwise specified by the permitting 
authority, because results of studies 
suggest that most of deformation takes 
place within that distance.'Effects of the 
deformation decrease rapidly as 
distance from the fault increases. The 
permitting authority may allow an 
active sewage sludge unit to be located 
within 60 meters of a Holocene fault 
after concluding that public health and 
the environment are protected if an 
active sewage sludge unit is located 
within that distance. This is consistent 
with the approach taken in 40 CFR part 
258 for municipal solid waste landfills. 

The fifth management practice 
·requires that an active sewage sludge 
unit not be located in an unstable area. 
An unstable area is an area of land 
subject to natural or human-foduced 
forces that may damage the structural 
components of the active sewage sludge. 
The purpose of this· management 
practice is to protect the s~ctural 

components (e.g., the foundation) or an 
active sewage sludge unit from forces 
that could damage the components. For 
exatnple, when the foundation of an 
active sewage sludge unit fails, sewage 
sludge could be released and cause 
harm to the environment. This also is 
the reason that part 503 regulation 
requires that an active sewage sludge 
unit located in an unstable area close 
within one year of the effective date of 
Iha regulation. · 

To determine whether an area is 
·unstable, the following factors should be 
considered, among other things: (1) Soil 
conditions that cause differential 

. settling: (2) geoloJpc or geomorphologic 
features such as areas prone to mass 
movement, .Karst terrains, or fissures; (3) 
surface areas wea1cened by the · 
withdrawal of oil, gas, or water; and (4) 

· other features that indicate protective 
measures cannot be designed to 
withstand a natural event such as a 
volcanic eruption. . 

The management practice concerning 
not locating an active sewage sludge 
unit in an unstable area replaces the 
general requirement in the proposed 
part 503 regulation concerning location 
or an active sewage sludge unit in areas 
where adequate support exists for the 
structural components of the sewage 
sludge unit. The Agency concluded that 
the management practice and general 
requirement provide the same 
protection. For this reason, there in no 
need to have both requirements in the 
final part 503 regulation. 

Editorial changes were made to the 
management practice concerning , 
location of an active sewage sludge unit 
in a wetland. The final part 503 
regulation requires that an active sewage 
sludge unit not be located in a wetland, 
except as provided in a permit issuea 
pursuant to either section 402 or 404 of 
the CWA, as amended. 

Editorial changes also were made to 
the management practice concerning 
runoff from a 24-hour, 25-year storm 
event. These changes clarify that the 24-
hour, 25-year -storm event is from a 

. storm with a frequency or occurrence of 
25 years and that the collection system 
must have the capacity to handle run
off from the 24-hour, 25-year storm 
event. The runoff from this storm event 
must be collected and disp9sed in 
accordance with National Pollutant 
Discharge Elimination System permit 
requirements and any other applicable 
requirements. This management 
practice protects surface waters from 
pollutants In the run-off. The surface 
water pathway was not evaluated in the 
exposure assessment used to develop 
the pollutant'limits for sewage sludge· 
placed on a surface disposal site. 

The Agency chose the 24-bour, 25· 
year storm event for this management 
practice to be consistent with the 
requirements for hazardous waste 
landfills in 40 CFR 264.301(g) and the 
requirements for municipal solid waste 
landfills in 40 CFR 258.26(a)(2). Both or 
th_ese provisions require that runoff from 
the 24-hour, 25-y~ar storm event be 
collected and controlled. For the final 
part 503 regulation, control of the.runoff 
means disposed in accordance with the 
applicable requirements. · 
· Water that runs on an active sewage 

sludge unit was considered during the 
development of the pollutant · 
concentrations for the ground-water 
pathway in the surface disposal 
exposure assessment. For this reason, 
part 503 does not have a requirement 
concerning water that runs on an active- · 
sewage sludge unit. 

Other management practices in the 
final part 503 regulation address 
collection and treatment of leachate, 
concern for the build-up of methan~ gas 
in the air inside a structure within a 
surface disposal site and in the air at the 
property line of a surface disposal site,. 
growing of crops, grazing of animals, 
restricting public access to a surface 
disposal site, and contamination of an 
aquifer. These ·are discussed below. 

As mentioned above, because a liner 
retards the movement of pollutants in 
sewage sludge to the ground wat~r. 
results of the ground-water pathway 
analysis for an active sewage sludge unit 
with a liner and leachate collection 
sy~tem indicate tl}at sewage sludge with
essentially an unlimited concentration 
of inorganic pollutants can be placed on 
an active sewage sludge unit that has a 
well-maintained liner and leachate 
collection system. For this reason, there 
are no pollutant limits for inorganic · 
pollutants for an active sewage sludge 
unit with a liner and leachate collection 
system. T~e liner insures that the 
inorganic pollutants do not reach the 
ground water. 

The part 503 regulation requires that 
the leachate collect-ion system for a 
sewage sludge unit with a liner and 
leachate collection system be operated · 
and maintained for the p-eriod that the 
sewage sludge unit is active and for 
three years after the sewage sludge unit 
doses. This management practice 
ensures that the leachate collection 
system is operated and maintained. 
Because the Agency has no pollutant 
Ji~its for an active sewage sludge unit 
that has a liner and leachate collection 
system, protection of ground water 
obviously depends on proper operation 
of the unit, including the leachate 
·collection system, to prevent pollutant 
_build-up and in the event of liner 
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failure, a treat .to gr.ound water. EPA 
chose to require that the leachate 
collection system be operated and 
maintained for three years after the 
sewage sludge unjt.closes because that. 
is the period that the leachate hes to be 
collected. This is discussed further 
below. 

The final regulation requires that the 
leachate from e sewage sh1dge unit that 
has a liner end leachate collection 
system be collected end disposed in 
accordance with the applicable 
requirements for the period the sewage 
sludge unit is active end for three years 
after the sewage sludge unit closes. This 
management practice is included in the 
final pert 503 regulation to prevent 
damage to the liner caused by hydraulic 
pressure from the leachate. The pressure 
is reduced when the leachate is 
collected and remo·ved from the active 
sewage sludge unit. 

The three-year period after a sewage 
sludge unit closes during which 
leachate has to be collected and 
disposed Is based on the period that 
methane gas must be monitored after e 
sewage sludge unit closes. This is 
discussed further below. 

The final part 503 regulation contains 
a management practice that addresses 
the explosive potential of methane gas 
generated in a sewage sludge unit. 
Methane gas is generated in a sewage 
sludge because of the anaerobic 
conditions in the sewage sludge unit 
that result when the sewage sludge is 
covered. For this reason, the 
management practice concerning 
methane gas applies when a cover is 
placed o~ an active sewage sludge unit 
(e.g., to control vectors). When an .act.ive 
sewage sludge unit is not covered, the 
requirement to mo!litor methane gas 
does not apply. 

The methane gas management 
practice protects public health from the ; 
explosive potential of methane gas 
generated during the stabilization of 
sewage sludge after placement on a 
sewage sludge unit. This is done by 
limiting the percent of methane gas in 
the air in any structure within the 
property line of the surface disposal site 
and by limiting the percent of methane 
gas in the air at the property line of the 
surface disposal site. The value for the 
percent of methane gas in the air in any 
structure within the property line of the 
surface disposal site is 25 percent of the 
lower explosive limit for methane gas, 
which is the lowest percent by volume 
of methane gas in air that propagates a 
flame at 25 degrees Celsius and 
atmospheric pressure. The value for the 
percent of methane gas ,in the air. at the 
property. line. of a surface disposal site 
is the lower explosive limit for methane. 

Methane gas also must be monitored p~otects public health and the . · I 
for three years after a sewage sludge unit environment by prohibiting the growing 
closes when a final cover is placed on · of food, feed, end fiber crops. However, 
the sewage sludge unit, unless in certain circumstances, the permitting 
otherwise specified by the permitting authority may authorize the owner/ 
authority. This period is based on operator of a surface disposal site to 

· results of a study titled "Pilot Scale grow food crops, feed crops, and fiber . 
Evaluation of Sludge Landfilling-Four crops on an active sewage sludge ~nit 
Years of Operation" conducted in 1987 when alternative requirements (i:e., 
by EPA's Water Research Engineering management practices) are imposed to 
Laboratory-in Cincinnati, Ohio. In this protect public health and the 
study, sewage sludge was placed in environment. 
simulated landfill cells and methane The management practices concerning 
production was monitored for three · animals grazing on an active sewage 
years and seven months . . Results of this sludge unit end public access 
study indicate that methane production restrictions are included in the final 

· for .the sewage sludge, ·which bad been regul-ation because grazing of animals 
stabilized in an anaerobic digester, and exposure of the public to sewage 
leveled off after approximately two sludge placed on the active sewage 
years. Because the study 'was a, . sludge unit (e.g., ingestion of the sewage 
laboratory simulation instead of a field · sludge/soil mixture) were not 
study, the Agency decided to increase to considered in the exposure assessment 
the period that air must be monitored used to develop the pollutant limits for 
for methane gas after a sewage sludge surface disposal. These management 
unit closes to three years. The 10 year practices are required, consequently. to 
period for monitoring methane gas in protect public heath and the 
the proposed pert 503 regulation was environment. In the case of grazing 
not used in the final p~ 503 regulation animals, the permJtting authority may 
because EPA concluded that a threo year . allow animals to graze on en active 
period is adequate to protect public sewage sludge unit when the owner/ 
health end the environment based on operator of the surface disposal- unit 
results ofEPA's research. The Agency demonstrates that through management 
concluded that for sewage sludge that practices (e.g .. monitor the 
has been stabilized through either concentration of the pollutants in 
anaerobic or aerobic digestion, the 10· animal products) public health end the 
year period is not required. environment are protected from any 

As mentioned above, the period that reasonably anticipated adverse effects of 
methane gas must be monitored after a pollutants in sewage_sludge when· 
sewage sludge unit closes is three-years,- animals grazed. 
unless specified otherwise by the . Public access to a sewage sludge unit 
permitting authority. An example of must be restricted for the period the 
when a longer monitoring period may . sewage sludge unit is active end for 
be necessary is when a sewage sludge three years after the sewage sludge unit · 
that hes.not been treated in either an closes. The three yea!' period was 
anaerobic or aerobic process (e.g., a lime chosen to parallel the period that air 
stabilized sewage sludge) is placed in must be monitored for methane gas at a 
the sewage sludge unit. In this case, the closed sewage sludge unit that receives · 
potential for methane gas generation for e final cover. ¥ mentioned above, the 
periods longer than three years exists. reason for this management practice is 
For this reason, the permitting authority that the exposure assessment for the 
may extend the period that the air in surface disposal pollutant limits did not 
structures within a surface disposal site consider contact by the public with the 
and at the property line of the surface sewage sludge placed on an active 
disposal site must be monitored for sewage sludge unit (e.g .. ingestion of the 
methane gas. sewago sludge/soil mixture). Protection 

Other management practices in this for the public is provided by restricting 
subpart of the final regulation address access to the active sewage sludge unit. 
growing of crops, grazing of animals, In addition, this management practice 
restricting public access to a surface keeps the public away from en area 
disposal site, end contamination of en where the potential for explosions from 
aquifer. Unless authorized by the · methane gas exists (i.e., when e final 
permitting authority, a food crop, a feed cover is placed on the sewage sludge· · 
crop, end a fiber crop cannot be grown unit. 
on an active sewage sludge unit. The The lest management practice is that 
exposure assessment on which the the owner/ operator of a surface disposal 
pollutant limits for surface disposal ere site must demonstrate that the sewage 
based did not considei: growing crops on sludge does not contaminate an aquifer 
the land where the sewage sludge is after placement on an active sewage 
placed. This management practice sludge unit. The owner/operator may 
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demonstrate :compliance 'in one of two 
ways. Compliance may·be demonstrated 
through a ground-water monitoring 
program. Alternatively, the owner/ 
operator may demonstrate compliance 
through the certification of a qualified 
ground-water scientist that an aquifer is 
not contaminated. · 

When the owner/operator chooses to 
demonstrate compliance through 
ground-water monit~ring, EPA 
recommends that the owner/operator · 
develop a format ground-water 
monitoring plan. Such a plan should 
include the.following elements: (1) A 
description of the location of the active 
sewage sludge unit; (2) a description of 
the ground-water monitoring system, 
including the number, spacing, and 
depths of the monitoring wells; (3) a 
description of how the existing level of 
nitrate in the ground water was 
determined; and (4) the frequency of 
sampling, sampling protocol, and 
sample analytical methods. . 

In the preamble to the proposed part 
503 rule, EPA explained its approach for 
regulating monofills (i.e., surface 
disposal sites in the final part 503 
regulatio~). EPA stated that the proposal 

. modified and expanded the approach 
used in the "Criteria for Classification of 
Solid Waste Disposal Faciliti~s and 
Practice," 40 CFR part 257. The part 257 
regulation, issued under the joint 
authority of section 4004 =of the . 
Research Conservation and Recbvery 
Act and section 405 of the Clean Water 
Act, among other things, contained a 
general ·prohibition (257.3-4) on the 
contamination of an underground 
drinking water source beyond the solid 
waste boundary specified in accordance 
with the requirements of the rule. 

ln the proposed part 503 rule, the 
Agency adopted a prevention rather 
than containment approach for the . 
proposed standards for sewage sludge 
disposed in a monofill (i.e., surface 
disposal site in the final part 503 
regu'lation). As EPA explained, this 
approach builds on the ground-water 
protection concept by establishing 
limits for sewage sludge on a pollutant
by-pollutant basis to ensure that the 
concentration of the pollutant reaching 
the ground water does not cause the 
MCL for a pollutant or other appropriate · 
standard to be exceeded in the ground 
water. EPA concluded that controlling 
pollutants at the source was more 
protective and equitable to prevent 
sewage sludge contamination of the 
ground water. The proposed part 503 
rule established pollutant concentration 
limits for 16 pollutants when sewage 
sludge is disposed in a monofill. 

The final part 503 regulation 
promulgated today for sewage sludge 

disposed in a surface disposal slte is has developed a· formal sta~ement of 
bas~d on the approach in the proposed ground-water protection principles in a . 
part 503 rule. Based on available document titled·"Protecting the·Nation's 

· scientific and technical information, Ground Water: EPA's Strategy for the 
EPA concluded that when the pollutant 1990s" (EPA Publication 21Z-1020, July 
concentrations in today's rule are not 1991). This policy addresses approaches 
exceeded, the probability is small that to preventing contamJnatlon and clean-
pollutants in the sewage·sJudge placed up of-contaminated ground water, 
on a surface disposal site·wiJl migrate·to including early detection monitoring 
the ground water, especially at levels and recognition of the primary role of · 
that cause the MCLs to be exceeded in . States in·ground water protection. The . 
the ground water. Consequently, the policy conclqdes that development of a 
part 503 standards for surface disposal "Comprehensive State Ground Water 
sites replace 40 CFR part 257 Protection Program" (CSGWPP) is the 
requirements for sewage sludge most coherent current approach tp draw 
disposed on a surface disposal site, . · together the many Federal ground water 
except for nitrate. • protection authorities administered by . · 

ln the propQsed part 503 rule, EPA States and to implement these p~grams 
requested comment on whetper EPA in a·more effective, efficient and · 
should retain the generic prohibition on coordinated manner. At this time, EPA 
contaµiination of the ground water is in the process of preparing ~etailed 
provided in part 257 as an additional guidance for CSGWPPs under various 
protective measure and chetl on the Federal legislative statutes addressing 
efficacy of the pollutant-specific sewage water quality management and ground 
sludge pollutant limits. EPA concluded water protection. As envisioned, under 
that retention of the prohibition in part a CSGWPP, States will ~evelop and · 
257 ls generally not required because implement groun~-water protection 
the Agency has identified the pollutants programs tailored to their unique . 
that present the greatest potential for hydrogeol_ogic settings and institutional 
adversely affecting public health and . arrangements, incl~ding establishing 
the environment when sewage sludge is priorities for uses of gr:ound water fo'J'. 
placed on active sewage sludge units. drinking-water supply and ecological 
These pollutants were evaluated and sustainability. · 
assessed for determining the appropriate . · At' the present time, 25 States· have 
standards promulgated here today. already adopted Wellh.ead Protection · 
However, one pollutant for which EPA · Programs under the Safe Drinking Water · 
has established an MCL that·numerous Act to protect wellhead are.as w~thin 
commenters suggested may present a ·their jurisdiction from contaminants 
problem for ground-water ·: that may have an adverse effect on 
contamination was not evaluated: · public health. Some of these programs 
Nitrate. For this pollutant, EPA decided may Include various control ·measures, 
to retain the general prohibition in part including siting restrictions on the 
257 on contamination of underground location of facilities. Additionally, 
drinking water sources (i.e., approximatelr 30 States have, or are in 
contaminate an aquifer). The last the process o developing, a system for 
generahequirement in the surface categorizing State ground water by use 
disposal subpart incorporates the ·or vulnerability. EPA expects that the 
existing requirement in part 257 policies adopted in the Well:head · 
prohibiting nitrate contamination. · ·Protection Programs and State · 

As explained above, EPA adopted a classification systems will be 
preventive policy in establishing today's incorporated in the CSCWPPs. EPA 
surface disposal standards, which are urges those contemplating disposal of . 
designed to ensure that contaminat~on sewage sludge on surface ·dispo~l sites . 
o! the ground water does not occur: For· to contact their State authorities to 
this reason, the part 503 rule'does not determine any restrictions under State 
require ground-water monitoring to · · ~ellhead Protection Programs or State 
establish the absence of contamination ground-water classification· schemes (or 
and, if and when contamination of.the the State CSGWPP when developed) 
ground water is identified, does not that may impose further limitations on 
require corrective action to clean up the either the siting or operation of surface 
ground water or to take other measures disposal-sites. · · 
to protect public;: health and the The standards EPA has adopted 
environment. The proposed part 503 today, as noted above, include certain 
rule had requested comment on whether restrictions on the siting of surface 
ground-wa·ter monitoring and corrective disposal sites to protect groupd water. 
action should back-stop EPA's pollution Jn Round Two, EPA will consider 
prevention approach. . whether also to include in th~surface 

Since EPA first proposed the sewage disposal standards an explicit . 
sludge use or disposal standards, EPA requirement to comply _with either State 
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siting, ground-water monitoring or other 
requirements that are part of a State's 
Wellhead Protection Program or 
applicable State CSGWPP. 

Pathogens and Vector Attraction 
Reduction (Section 503.25) 

The pathogen requirements in the 
final part 503 regulation for sewage 
sludge (other than domestic septage) 
placed an active sewage sludge unit BJ'e 
similar to the existing requirements for 
the disposal of sewage sludge on the 
land in 40 CFR part 257. Sewage sludge 
(other than domestic septage) placed on 
a surface disposal site must meet either 
the Class A pathogen requirements in 
503.32{a) or the Class B pathogen 
requirements in 503.32(b), except the 
site restrictions in 503.32(b)(S), unless a 
cover is placed on the active sewage 
sludge unit at the end of each operating 
d~y. When a daily cover is placed on an 
active sewage sludge unit, the sewage 
sludge does not have to meet a separate 
pathogen requirement. The daily cover 
isolates the sewage sludge and allows 
the environment to reduce the 
pathogens in the sey;age sludge. 

The site restrictions in 503.33(b)(5) do 
not have to be met when the sewage 
sludge meets.the Class B pathogen 
requirements because site restrictions 
are already imposed on an active sewage 
sludge unit for other than pathogen · 
reduction. Management practices that 
already address site restrict{ons are 
included in this subpart because, as 
previously mentioned. the exposure 
assessment for the sw:face disposal 
pollutant limits did not address 
activities such as growing of crops, 
grazing of animals, and exposure to the 
sewage sl~dge by the public. 

Domestic septage placed on a surface 
disposal site does not have to meet a 
specific pathogen requirement. The 
existing requirements in part 257 for 
septic tank pumpings indicate that 
septic tank pumpings applied to the 
land must be treated in a Process to 
Significantly Reduce Pathogens (PSRP) 
or restrictions concerning grazing of 
animals and BCC8$5 by the public must 
be imposed on the site where the 
domestic septage is applied. Because 
site restrictions for those two activities, 
as well as a restricti'on on the growing 
of crops, ere imposed on all active 
sewage sludge units for other than 
pathogen reduction, the part 257 site 
restrictions for applying domestic 
septage to the land are met et every 
active sewage sludge unit. For this 
reason, domestic septage placed on an 
active sewage sludge unit does not have 
to meet an additional pathogen 
requirement. 

The vector attraction reduction 
requirements in the final part 503 
regulation also are similar to the part 
257 vector attraction reduction 

. requirements for sewage sludge · . 
disposed on the land. Part 257 requires 
that the sewage sludge be covered daily 
or that other appropriate techniques be 
used to reduce vector attraction. The 
final part 503 regulations requires that 

. 1 of 10 vector attraction reduction 
reqijirements (i.e., "other techniques") 
be met when sewage sludge (other than 
domestic septage) is placed on an active 
sewage sludge unit or that daily cover 
be placed on the active sewage sludge 

. unit. Wh8'i daily cover is placed on an 
active sewage sl~dge unit, the sewage 
sludge does not have to meet a separate 
pathogen requirement. The daily cover 
prevents access to the sewage sludge by 
vectors. 
. Vector attraction reduction is 

achieved when domestic septage is 
placed on a surface disposal site when 
the domestic septage is injected below 
the land surface, incorporated into the 
soil, or the pH of the domestic septage 
is raised to a certain level and remains 
et that level for 30 minutes (i.e .• "other 
techniques"), or when the active sewage 
sludge unit receives e daily cover. The 
"other techniques" for domestic septage 
are limited to injection, incorporation. 
end pH adjustment because the Agency 
d_oes not believe that "other techniques" 
available for sewage sludge (e.g., volatile 
solids reduction and percent moisture) 
ere feasible for each container of 
domestic septage ·placed on an active 
sewage sludge unit. When dei~y cover is 
placed on an active sewage sludge unit, 
access to domestic septage placed on the 
unit by vectors is prevented. 

Frequency of Monitoring [Section 
503.26) 

The final part 503 regulation contains 
the frequency of monitoring ·· 
requirements for pollutants in sewage 
sludge (other than domestic septage) 
pieced on an active sewage sludge unit, 
pathogen density requirements, and 
vector attraction reduction 
requirements. The permitting authority 
may establish more stringent frequency 
of monitoring requirements, if 
necessary. The frequency of monitoring 
for sewage sludge pieced on an active 
sewage sludge unit is based on the 
amount of sewage sludge placed on an 
activ.e sewage sludge unit annually. 
Calculation of the amounts of sewa·ge 
sludge in the various ranges in table 1 
of section 503.26 is discussed in the 
section on land application in this 
preamble. The calculations also are 
discussed in the technical support 

document for the part 503 surface 
disposal requirements. 

The final part 503 regulation also 
allows the permitting authority to 
reduce the frequency of monitoring for 
pollutants and for the pathogen density 
·requirements in 503.32(a)(5)(ii) en4 
503.32(a)(5)(iii) after two years of 
monitoring et the frequencies in table 1 
of 503.26. In deciding whether to reduce 
the minimum frequency of monitoring, 
the permitting authority shell consider, 
among other things, the variability of 
the pollutant concentrations over the 
two years, the magnitude of the · 
pollutant concentrations. and the 
frequency of detection of enteric viruses 
and viable helminth ova in the sewage 
sludge. Note that only the permitting 
authority can reduce the frequency of 
monitoring. . 

As mentioned above, the Frequency of 
monitoring for ~he enteric viruses 
density requirements in 503.32(e)(5)(ii) 
and the viable helminth ova density 
requirements in 503.32(e){5}{iii) may be 
reduced. The reasons the Agency 
concluded the frequency of monitoring 
for these requirements _may be reduced 
are discussed in the ooction on land 
application in this preamble. 

The final part 503 regulation requires 
that each container (e.g .• each tank truck · 
load) of domestic septege placed on a 
surface disposal site be monitored for 
pH when vector attraction reduction is 
achieved by raising the pH of the 
domestic septage. Each container must 
be monitored because there is no other 
way to know whether the domestic 
septage meets the pH requirement. 

The final regulation also requires that 
methane gas in ell structures within a 
surface disposal site end et the property 
line of the surface disposal site be 
monitored continuously under certain 
situations. For this reason, the 
frequency of monitoring for methane gas 
for those situation is continuously. 

Recordkeeping (Section 503.27) 

The final pert 503 regulation contains 
recordkeeping requirements for sewage 
sludge (other than domestic septage} 
and for domestic sept!lge pieced on a 
surface disposal site. The person who 
prepares the sewage sludge must 
develop certain information (e.g., the 
concentration of pollutants in the 
sewage sludge) and retain the 
information for five years. In addition, 
the owner/operator of a surface disposal 
site also must develop certain 
information (e.g., a certification that the 
management practices for en active 
sewoge sludge unit are met) and retaiil 
that information for five years. 

When domestic septege is placed on 
an active sewage sludge unit, the person 
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who applies the domestic septage must 
develop certain information en~ the 
owner/operator of the surface disposal 
site must develop certain information. 

. In both cases, the information has to be 
retained for five y~ars. 

Recordkeeping requirements are 
included in this subpart because the 
regulation is self-implementing (i.e., the 
requirements apply even when a person 
does not receive a pennit). Without the 
requirement lo keep records, there is no 
way to demonstrate that the pert 503 
requirements are.met. 

Reporting (Section 503.28) 

The part 503 regulation requires Class 
I sludge management facilities, POTWs 
with a design flow rate equal to or 
greater than 1 million gallons per day, 
and POTWs that serve 10,000 people or 
more to repo~ the information 
developed jn 503.27{a) for sewage 
sludge {other than domestic septage) to 
permitting authority once every 365 
days. Only Class I sludge management 
facilities, POTWs with a design flow 
rate equal to or greater than 1 million 
gallons per day, and POTWs that serve 
~o.ooo people or more must report 
information for the reasons discussed in 
the land application section in today's 
preamble. · 

Pathogens and Vector Attraction 
Reduction (Subpart D) 

This section of the preamble discusses 
pathogen and vector attraction 
reduction requirements in the final part 
503 regulation for sewage sludge that is 
applied to the land or placed on an 
active sewage sludge unit. More details 
on these requirements may be obtained 
from the technical support document for 
the part 503 pathogen and vector 
attraction reduction requirements. 

Scope (Section 503.30) 

This subpart in the final part 503 
regulations establishes the requirements 
that must be met for a sewage sludge to 
classified either Class A or Class B with 
respect to pathogens and the alternative 
vector attraction reduction 
requirements. Either the Class A or 
Class B pathogen requirements must be 
met and one of the alternative vector 
attraction reduction requirements must 
be met when sewage sludge i~ applied 
to the land or placed on a surfoce 
disposal site. The circumstance under 
which either the Class A or Class B 
requirements must be met (e.g., sewage 
sludge sold or given away in a bag .or 
other container for applicati~n to the 
land must meet the Class A 
requirements~ is addressed in the part 
503 subparts on land application 

(subpart B} and surface disposal 
(subpart C). 

This subpart also contains site 
restrictions that must be met when a 
Class B S6W8ge sludge is applied to the 
land and the pathogen requirements for 
domestic septage applied to agricultural 
land, forest, or a reclamation site. As 
discussed previously, there are no 
pathogen requirements in the final part 
503 regulation for domestic septage 
placed on a surface disposal site. 

Special Definitio_ns (Section 503.31) 
Five of the 11 special definitions in 

this subpart in the proposed regulation 
were deleted from the final part 503 
regulation. Also, six new definitions 
were added to the final part 503 
regulation and editorial changes were 
made to the definitions in the proposal 
that are included in the final regulation . 
Definitions for the following terms are 
in the final regulation: aerobic digestion, 
anaerobic digestion, density of 
microorganisms, land with a high 
potential for public exposure, land with 
a low potential for public exposure, 
pathogenic organisms, pH. specific 
oxygen uptake rate, total sollds, 
unstabiJized solids, vector attraction, 
and volatile solids. The definitions that 
were deleted from and added to the 
final regulation are discussed below. 

The terms "food crops" and "feed 
crops" are defined in the general 
definitions in the final regulation. For 
this reason, the definilions for thosa 
terms are not included in this subpart -of 
the final regulation. 

The term "indicator organism" is not 
used in the final part 503 regulation. For 
this reason, the definition of indicator 
organism was deleted from the final 
regulation. 

Pathogen reduction was defined in 
the proposed regulation as the 
elimination or reduction of pathogenic 
bacteria (Salmonella sp.). protozoa, 
viruses, and helminth ova in sewage 
sludge. This definition was deleted from 
the final regulation because the 
pathogen requirements in the final 
regulation are not expressed in terms of 
quantity of pathogen reduction. They · 
are expressed in terms of values that 
cannot be exceeded in the sewage 
sludge. 

In the proposed regulation, the 
pathogen requirements were expressed 
in terms of per gram of volatile 
suspended solids. Comments on the 
proposal indicated that those 
requirements should be expressed in . 
terms of total solids because volatile 
suspended solids change in the sewage 
sludge during treatment. The Agency 
agrees with the aimments end is -
expressing the pathogen requirements in 

the final regulation in terms of per gram 
of total solids {dry weight basis). 
Because the term "volatile suspended 
solids" is not used in the final 
regulation, the definition for that term 
was deleted from the final part 503 
regulation. . 

The final part 503 regulation includes 
a definition for land with a high 
potential for public exposure because 
the site restrictions for a Class B sewnge 
sludge that is applied to the land differ 
depending on the potential exposure of 
the public to the lend. Land with a high· 
potential for public exposure is land 
used frequently by the public. This 
includes, but is not limited to, parks, 
ball fields, and a reclamation site 
located in a populated area {e.g., e 
construction site). This type of land has 
a stringent public access restriction (i.e., 

· one year) when a Class B sewage sludge 
is applied to the land. 

Land with a low potential for public 
exposure is land used infrequently by 
the public. This includes, but is not 
limited to, agricultural land and forest . 
The Agency does not believe that the 
public will use these types of land · 
frequently. Note that the public does not 
include people who apply the seweg~ 
sludge to the land or farm workers. 

The final part 503 regulation also 
includes a definition of pathogenic 
organisms. Pathogenic organisms are 
disease-causing organisms. These 
include, but are not limited to, certain 
bacteria, protozoa, viruses, and viable 
helminth ova. 

The definition of total solids is in the 
final regulation because, as mentioned 
above, the requirements for pathogenic 
organisms in sewage sludge are 
expressed in terms of per gram of total 
solids in the sewage sludge. Total S-Olids 
are the materials in sewage sludge that 
remain as Iesidue when the sewage 
sludge is dried at 103 to 105 degrees 

·Celsius. · 
The final part 503 regulation includes 

the definition of unstabilized solids 
because two. of the vector attraction . 
reduction requirements in the final 
regulation depend on whether the 
sewage sludge that is used or disposed 
of contains unstabilized solids. 
UnstabiUzed solids are organic materials 
in sewage sludge that have not been 
decomposed biochemically or have been 
treated only with chemicals (e.g., lime 
stabilized). 

Pathogens (Section 503.32) 
There are several differences between 

the pathogen requirements in the 
proposed part 503 regulation and the 
pathogen requirements in the final 
regulation. These changes are discussed 
below. 
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The first change.concerns the and only included Clesa A and Class B · attraction reduction requirement is met 
pathogen requirement for protozoa in pathogen requirements in the final · before the Class B pathogen requirement 
the proposal. Protozoa are no longer regulation. Changes also were made to ,is met. . 
included as one of the organisms subject the Class A and Class B pathogen The final part 503 has six alternative 
to pi.thogen requirements because of the requirements and to the site restrictions . requirements that can be met for a 
lack of an analytical method for · when a Class B sewage sludge is applied sewage sludge to be:clessified Class A 
protozoa. In addition, EPA concluded to the land. with respect to pathogens. Each · 
that protozoa are unlikely to survive The final 1'8gulation requires that,the alternative requirement is discussed 
wastewater treatment and sewage sludge Cla~s A pathogen requirements be met below. 
treatment processes and, thus, should either prior to or at the some time The objective of the alternative 
not cause a reasonobly anticipated certain vector attraction reduction pathogen reduction requirements is to 
adverse effect in sewage sludge that is· requirements are met. Typically, after protect public health and the 
used or disposed of. the Class A pathogen requirement is environment from the reasonably 

Second, the unit of measurement for met, the sewage sludge is left without an· anticipated adverse effects of pathogens 
density of pathogenic organisms was adequate ·density of predator or in sewage sludge that is used or 
changed for volatile suspended solids to · competitive organisms to compete with disposed. The Agency concluded that 
total solids. As mentioned previously, pathogenic bacteria such as Salmonella the best way to meet that objective is for 
several commenters stated that the use sp. bacteria. As a result. regrowth of the sewage sludge that is used or 
of volatile suspended solids is not . pathogenic bacteria in the sewage · disposed to meet certain/athogen 
appropriate because the volatile sludge will occur if a small number of density requirements an for that 
suspended solids concentration changes those bacteria survive treatment or sewage sludge to meet other pathogen 
significantly when the sewage sludge is when bacteria are introduced into the density requirements at the time of use 
treated. The Agency agrees and c~anged sewage sludge inadvertently. When or disposal. Sewage sludge generated at 
the unit of measurement to total solids. vector attraction reduction precedes every treatment works and each material 

A third change is not expressing the treatment for pathogens, regrowth of the derived from sewage sludge should be 
fecal coliform requirements in terms of pathogenic bacteria can occur. When analyzed for pathogens to show that the 
a log reductiqn. Several commenters on vector attraction reduction occurs after density of pathogenic organisms in the 
the proposed regulati.on stated that tr~atment for pathogens, competitive sewage sludge or material derived from 
requiring a log i:eduction may not organisms are re-introduced into the sewage sludge are below the specified 
protect public health and the s.ewage sludge during vector attraction value. -
environment. For example, reducing the reduction and regrowth of pathogenic The first Class t,. pathogen alternative 
fecal coliform from a log of 6 (i.e., bacteria is inhibited. in the final part 503 regulation is based 
1,000,000) to a log of 4 (i.e., 10,000) is The above requirement does not apply on raising the temperature of the sewage 
a two log reduction. A reduction for log when the vector attraction requirement ·. sludge to a sp·ecific value and keeping 
of 4 (i.e., 10,000} to log of 2 (i.e., 100) concerning adjustment of sewage sludge the temperature at that value for a 
also is a two log reduction. The final pH is met. In that case, alkali material specific time. Salmonella sp. bacteria, 
fecal coliform density Is different, used to raise the pffremeins in the enteric viruses, and viable helminth ova · 
however, for each example (10,000 sewage sludge after treatment. This in the sewage sludge are expected to be 
versus 100}. The Agency agrees with the material inhibits growth of pathogenic reduced to acceptable levels (i.e., to 
commenters-and eliminated the log . bacteria even when the density of below detectable levels} when the 
reduction requirement in the final part predator or competitive organisms is too temperature and time requirements are 
503 regulation. Instead, the final low to resist regrowth of the bacteria. met. 
regulation requires that the density of For this reason, the order of vector For the final part 503 regulation, the 
fecal .coliform in the sewage sludge be attraction reduction and pathogen . temperature and time requirements vary 
equal to or less than a specific value. treatment is not relevant when the · depending on the percent solids in the 

-Another change is the elimination of vector attraction reduction requirement sewage sludge. When the percent solids 
the requirement !o reduce fecal is met by raising the pH of the sewage is equal to or greater than seven percent 
streptococci in the sewage sludge. EPA sludge to 12 or higher with alkali and the sewage sludge is not heated by · 
concluded that the use of fecal coliform addition and, without the addition of warmed gases or an immiscible liquid, 
is sufficient to indicate the presence of more alkali, the pH of the mixture the temperature must be 50 degrees 
pathogenic organisms in the sewage remains at 12 or higher for two hours Celsius or higher and the time period 
sludge. A requirement for both fecal and then remains et 11.5 or higher for must b8' 20 minutes or longer. The 
~treptococci end fecal coliform is en additional 22 hours. · temperature and time period are· 
redundant. Fecal coliform was selected The above requirement concerning · determined using equation (2) in the 
for the final part 503 regulation because the order of pathogen reduction also final regulation. The 20 minute 
an analytical. method exists for fecal · does not apply when vector attraction · minimu·m time period helps ensure 
coliform and because treatment works reduction is achieved by drying the · uniform heating is achieved throughout 
conduct fecal coliform analyses sewage sludge to the specified percent the sewage sludge. 
routinely. . solid values. In this case, EPA When the percent solids in the sewage 

One of the major changes in the concluded that re-growth of Salmonella sludge is equal to or greater than seven 
· pathogen requirements in the finl!l sp. bacteria is not a problem. percent and the sewage sludge is heated 
regulation is that the regulation only has The requirement to reduce pathogens by warmed gases or an immiscible 
two classes of pathogen requirements either prior to or at the same time as liquid, the temperature must be 50 
instead of the three classes in the vector attraction is reduced applies only degrees Celsius or higher and the time 
proposed regulation. Several to e sewage sludge that meets the Class period must be 15 seconds or longer. 
commenters indicated that the A pathogen requirements. A Class B The temperature and time period in this 
requirements in the proposal for Class B sewage sludge usually ha~ an adequate case also are determined using equation 
and Class C are essentially the same. density of predator and competitive (2) in the fine) regulation. Sewage 
The Agency agrees with the commenters organisms even when the vector sludge heated in this manner usually is 

CX33 Page 101 of 157



Federal Register·/ Vol. 58, No. 32 / Friday, February 19, 1993 / Rules and Regulations 9349 

in the form of ~mall dropi2ts or particles 
(e.g., less than one millimeter in 
diameter) that are dispersed throughout 
the gas or liquid. Because of this small 
size, uniform.beating can be achieved io 
a short time at a high temperature. · 

When the percent solids of the sewage 
sludge is less than seven percent and. 
the sewage sludge is heated for 15 
seconds or longer, but for less than 30 
minutes, the temperature and time are 
determined using equation (2). Uniform 
heating of this sewage sludge is 
achieved under these conditions. 

· When the percant solids of the sewage 
sludg~ is less than seven percent, the 
temperature of the sewage sludge is 50 
degrees Celsius or higher, and time 
period is 30 minutes or longer, the 
temperature and time period aro 
determined using equation {3) in the 
final regulation. The Agency concluded 
that un_ifonn heating of sewage sludge . 
that has a percent solids of less than 
seven can .be achieved at lower . 
temperatures for shorter times. The 
lowei: percent solids allows t,he heat to 
be dispersed throughout the sewage 
sludge in a shorter time and not as 
much heat (i.e., high temperature) is 
needed tofillsure that the temperature of 
the solids in the sewage sludge is raised 
to an adequate level. 

To use the temperature and time 
equations, either the temperature at 
which the sewage sludge will be 
maintained or the time the temperature-· 
will be maintained has to be known. 
The known value is then used in the .. 
appropriate equation to obtain the other 
value. 

In ad~ition to the temperature and 
time requirements, .this alternative 
requires that either the density of fecal 
coliform in the sew~e sludge or the 
density of Salmonella sp. bacteria in the 

. sewage sludge must be belo_w a specific 
value at the time the sewage sludge is 
used or disposed, at the time the·sewage 
sludge is prepared for sale or give away 
in a bag or o_ther container for 
application to the land, or at the time 
the sewage sludge is prepared to meet 
the requirements in 503.10 concerning 
sewage sludge that is not subject to the · 
general requirements and management 
practices in the land application 
subpart. This insures that Salmonella · 
sp. bacteria do not regrow in µie sewage 
sludge subsequent to when the . 
temperature of the sewage sludge is 
raised to the specific level for the 
specific period. EPA will provide more · 
·guidance on the terms "at the time of 
use or disposal'.', .. at the time the 
sewage sludge i~prepared for sale or · 
give away in a beg or other container for 
application to the lend", and "at the · . 
time the sewage sludge is prepared to 

meet the requirements in 503.10 · 
concerning sewage sludges n<lt subject 
to the general requirements and · 
management practices in the land 
application subpart". · 

The Agency concluded that when the 
temperaiure of the sewage sludge is 
raised to the value determined using 
equation (2) or equation (3) and 
maintained at that value for the 
specified period, the densities of 
Salmonella sp. bacteria, enteric viruses 
and viable helminth ova in the sewage 
are reduced to below detectable levels. 
Because enteric viruses and viable 
helminth 0".8 are not expected to regrow 
over time, there is no requirement in 
this Class A alternative to meaS\119 the 
· density of those organisms in the 
sewage sludge after the temperature end 
time requirements are met. 

The second altei:native in the final 
pert 503 regulation for a sewage sludge 
to classified Class A with respect to 
pathogens also requires that the density 
of fecal coliform or the density of 
Salmonella sp. bacteria in the sewage 
sludge be below a specified level at the 
time the sewage sludge is used or 
dispo~ed; at the time the sewage sludge 
is prepared for sale or give away in a beg 
or other container for application to the 
Jand, or at the time the sewage sludge 
is prepared to meet the requirements in 
503.10 concerning the exemption of the 
sewage sludge from the general 
requirements and management practices 
in the land application subpart. This 
requirement ensures that Salmonella, 
sp.·bacteria does not regrow in the 
sewage sludge between the time the 
sewage sh1dge.is _treated and the time. 
the sewa~e sludge is used or disposed .. 

In addition to the regrowth 
requirement, the second Class A 
altemativ~ requires that the pH of the 
sewage sludge that is u~d or disposed 
be raised to above 12 and remain above 
12 for 72 hours. During at least 12 hours 
of the 72-hour period, the temperature· 
of the sewage sludge has to be greater 
than 52 degrees Celsius. At tlie end of 
th~ 72-hour poriod, the sewage sludge 
must be air dried to achieve a percent 
solids of greater than 50 percent. When · 
these requirements are met, the Agency 
concluded that the density of 
Salmonella, sp. bacteria, enteric viruses, 
and viable helminth ova in the sewage 
sludge are reduced to below detectable 
levels. · 

The requirements in Alternative 2 are 
a generic description of a process that 
has been classified a Process To Further 
Reduce Pathogens {PFRP) by EPA. 
Because that process has already been 
classified a PFRP {i.e., -a prooess that · . 
produces a Class A sewage sludge). the 
Agency ooncluded _that sewage sludges 

that meet these requirements should be 
classified Class A. For this reason, this 
Class A alternative was added to the 
final part 503 regulation. 

The third alternative in the final 
regµlation for a sewage sludge to be. 
classified Class A with respect to 
pathogens also addresses the regrowth 
issue by requiring that the density of 
either fecal coliform or Salmonella, sp. 
bacteria in the sewage sludge be below 
a specified value at the time the sewage 
sludge is used or disposed, at the time 
the sewage sludge is prepared for sale or 
give away in a bag or other contain.er for 
application to the land, or at the time 
the· sewage sludge is prepared to meet 
the requirements in 503.10 concerning 
sewage sludge not subject to the general 
requirements and management practices )_ 
in the land application subpart. ln 
addition, this alternative requires'that 
the sewage sludge be monitored for 
enteric viruses and viable helminth ova 
prior ·to being treated in a pathogen 
process. The number of times the 
sewage sludge must be monitored for 
those microorganisms varies, as 
discussed below. 

As mentioned above, enter.ic viruses 
must be monitored in the sewage sludge 
in the influent to the pathogen treatment 
process during each monitoring episode 
for the sewage sludge. When enteric 
viruses are not found in influent {i.e., 
the density of enteric viruses is less than 
one Plaque-fonning Unit per four grams 
of total solids), the sewage sludge is 
Class A with respect to enteric viruses 
until the next monitoring episode for 
the sewage slu~e. 

When the dens,ity of enteric viruses in 
the influent to the p~thogen treatment 
process is equal to ·or greater than one 
Plaque-forming Unit per four grams of 
total solids, the density of the enteric 
viruses in the sewage sludge that is used 
or disposed {i.e., after the pathpgen 
treatment process) must be below one 
Plaque-forming Unit per-four grams of 
total solids. In addition, values for the 
operating parameters for the pathogen 
treatment process that produces the 
sewage sludge that meets the enteric 
virus density requirement must be 
documented. At this time, the sewage 
sludge is Class A with respe~ to enteric . 
viruses. 

For the sewage sludge to continue to 
be. Class A with respect to -enteric 
viruses, the values for the process 
operating parameters must be consistent 
with the values-documented above at an 
times. Although the term "consistent 
with" allows the actual values for the 
operating parameter to be different from 
the documented values for the operating 
parameters, the Agency does not expect 

CX33 Page 102 of 157



9350 Federal Register-/ Vol. 58, No. 32 / Friday, February 19, 1993 / Rules and Regulations 

there will be a large variation in those monitoring for those two 
values. . microorganisms in the influent to the 

The approach discussed above for pathogen treatment process, the 
enteric viruses also is part of this permitting authority may consider, 
.alternative for viable helminth ova. The among other things, the frequency of 
sewage sludge is Class· A with respect to detection of enteric viruses end viable 
viable helminth ova when viable helminth ova during the two year 
helminth ova ere not found (i.e., less period. 
than one per four grams of total solids) The fourth alternative fore sewage 
in the influent to the pathogen treatment sludge to be classified Class A with 
process. When viable helminth ova are respect to pathogens is for the sewage 
found in the influent, the density of sludge to be monitored for fecal 
viable helminth ova in the sewage coliform or Salmonella sp. bacteria, 
sludgs that is used or disposed must be enteric viruses, and viable belminth ova 
less than one per four grams of total at the time the sewage sludge is used or 
solids end the operating parameters for disposed, at the time the sewage sludge 
the pathogen treatment process must be is prepared for sale or give away in a beg 
documented for the s.ewage sludge to be or other container for application to the 
Class A with respect to viable helminth .lend, or at the time the sewage sludge 
ova. After the viable helminth ova is prepared to meet the requirements in 
reduction is demonstrated, values for 503.10 concerning exemption from the 
the process operating.parameters must general requirements end management 

·be consistent with the documented practices in the lend application 
values for those parameters for the subpart. When the density values for the 
sewage sludge to continue to be above organisms in the sewage sludge 
classified Class A with respect to viable are equal to or less than the values for 
helminth ova.. those organisms in this alternative, the 

Alternative 3 is designed to reduce sewage sludge is Class A with respect to 
the analytical. costs for pathogenic pathogens. · 
organisms after pathogen reduction is The fourth Class A pathogen 
demonstrated for the pathogen alternative can be used for sewage 
treatment process: The Agency sludges for which there is no historical 
concluded that after pathogen reduction knowledge about how the sewage sludge 
is demonstrated. fore process, the was treated. For example, when a 

.effluent from the process (i.e., the sewage ~Judge has been stored for a 
sewage sludge that is used or disposed) period end is now going to be used or. 
does not have to be monitored for the disposed, this alternative can be used to 
pathogenic organisms es long es the determine whether the sewage sludge is 
process operating parameters ere Class A with respect to pathogens. 
consistent with the documented values. Because there is no information about 
This is similar to the tem.perature and how the sewage sludge was treated prior 
time requirement in Alternative 1. In to storage, one of the first three Class A 
Alternative 1, es long as the temperature pathogen alternatives cannot be used to 
end time requirement is met, pathogens determine whether the sewage sludge is 
are reduced to acceptable levels. In this Class A. Under this alternative, samples 
alternative, when the values for of the sewage sludge can be collected at 
operating parameters are ~onsistent with . the time of use or disposal end analyzed 
the docume~ted values aft.er pathogen to determine whether the density .values 
reduction is demonstrated, enteric for the pathogenic organisms are equal 
viruses end viable helminth ova are to or less then the density values for 
reduced to below detectable levels. those organisms in today's regulation. 

The Agency recognizes tha~. under . When the density values for the 
this alternative, the sewage sludge may organisms are equal to or less than the 
have to be analyzed for enteric viruses values in this alternative, .the sewage 
and viable helminth ova. during each sludge is Class A. The density values in 
monitoring episode when enteric this alternative for fecal coliform or 
viruses and viable helminth ova ere Salmonella sp. bacteria, enteric viruses, 
never found in the influent to the end viable helminth ova are the same es 
pathogen treatment process. The Agency the density values for those organisms ·. 
a~so recognizes that the analyses for in Alternative 3. 
these organisms are costly and that only The fifth and sixth alternatives also 
a limited number of laboratories can address the regrowth Issue by requiring 

, perform those analyses. For these that the density of either fecal coliform 
reasons, the permitting authority may· or Salmone//a sp. bacteria in the sewage 
reduce the frequency of mon!toring for sludge be below a specified value et the 
those organisms in the final pert 503 time the·sewage sludge is used or 
regulation after two years of monitoring disposed, at the time the sewage sludge 
et the specified frequency. Jn deciding is prepared for sale or give away in a bag 
whether to reduce the frequency of or other container for application to the 

lend, or at the time the sewage sludge 
is prepared to meet the requirements in 
503.10 concerning sewage sludge thet'is 
not subject to the general requirements 
and management practices in the lend 
application subpart. In addition, under 
the fifth alternative, a sewage sludge 
must be treated in a Process to Further 
Reduce Pathogens (PFRP) to be 
classified Class A. Processes classified 
PFRPs ere described in appendix B. 
These processes are the same processes 
described in appendix II to 40 CFR pert 
257. The descriptions in Appendix B 
were edited to remove any requirements 
for vector attraction (e.g., reduce volatile 
solids by 38 percent). A sewage sludge 
must meet one of the vector attraction 
requirements discussed below in 
addition to the pathogen requirements 
in the final part 503 regulation. 

For the sixth Class A pathogen 
alternative, the regrowth requirements 
mentioned above must be met and the . 
sewage sludge must be treated in e 
process that is equivalent toe Process to 
Further Reduce Pathogens, as 
determined by the permitting authority. 
The Agency currently has a group that 
advises the permitting authority 
whether a process is equivalent toe 
PFRP, That group is the Pathogen 
Equivalency Committee (PEC). The final 
decision on whether e process is 
equivalent to PFRP is made by the 
permitting eut~ority based on 

·recommendations by the PEC. The 
sewage sludge also must meet one of the 
vector attraction reduction requirements 
discussed below in addition to this 
pathogen requirement. 

The Class B pathogen requirements in 
the final pert 503 regu!ation also are 
different from the Class B requirements 
in the proposed regulation. In the 
proposal, either of two requirements 
had to be met. First, the densities of 
Salmonella sp. bacteria end viruses in 
the influent to the treatment works had 
to be reduced to below specific values. 
The second requirement was that when 

· the wastewater is treated In physical or 
biological processes and the sewage 
sludge generated in those processes is 
treated in a physical, biological, or 
chemical addition process or stored for 
et least one day, the densities of fecal 
coliform end fecal streptococci in the 
sewage sludge bed to be below e 
specific value. In addition, site 
restrictions were imposed when a Class 
B sewage sludge was applied to the 
land. 
. There are three alternatives in the 
final part 503 regulation for a sewage 

. sludge to be classified Class B with 
respect to pathogens. The first Class B 

. alternative requires that seven samples 
of sewage sludge that is used or 
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disposed be collected each time the 
sewage sludge is monitored. In addition. 
the geometric· mean.~f the density of · 
fecal coliform (expressed as either Most 
Probable Number or Colony Forming 
Units) in those samples must be less 
than 2,000,000. A geometric mean is the 
anti-logarithm of the arithmetic overage 
of the logarithms for a certain number 
of values (in this case, values for the 
seven samples). · 

The second Class B alternative is that 
the sewage sludge .b(l treated in a · 
Process to Significantly Reduce 
Pathogens (PSRP) . . Appendix B contains 
a description of processes currently 
classifieg as PSRPs. Those processes are 
the same as the PSRP processes 
described in appendix II of 40 CFR part 
257 with some editorial changes. One 
editorial change is that the vector 
attraction reductiori requirements in the 
Appendix II descriptions were deleted 
in today's description. As mentioned 
above, a sewage sludge must meet one 
of the vector attraction reduction 
requirements discussed below in 
addition to the pathogen requirE!ments 
in the final part 503 regulation. 

The third Class B pathog~n alternative 
in the fin~l regulaHon· is that the sewage 
sludge that is used or disposed be 
treated in a process that is equivalent to 
a Process to Significant1y Reduce 
Pathogens, as determined by the 
permitting authority. The Pathogen 
Equivalency Committee (PEC} discussed 
above helps the.permitting authority 
decide whether a process is equivalent 
to a PSRP: The final decision on such 
a determin_ation is the responsibility of 
the permitting authority. 

The final part 503 regulation also 
contains site restrictfons that must be 
met when a Class B ·sewage sludge is 
applied_to the laI)d. These restrictions 
provide time for the natural 
environment to reduce the pathogenic . 
organisms'in th'e sewage sludge. 

Site restrictions in tlie final regulation 
for a Class·B' sewage sludge that is 
applied to the land are different from 
the site restrictions for that practice in 
the proposed regulation. These 
differences are discussed below. 

The first site restriction pertains to 
food crops that touch the sewage 
sludge/soil mixture and are above 

. ground totally. The proposed regulation 
restricted the growing of those crops for 
18 months afte.r the sewage sludge is 
applied to the land. The final regulation 
restricts the harvesting of those crops for 
14 months afte·r the application of the 
sewage sludge. The 14 month harvesting 
restriction assumes that crops will not 
be grown for 12 months and that the 
crops grow f~r two mo_nths before 
harvesting. T~is access restriction 

prevents exposure to viable helminth 
ova that survive for long periods. in the 
soils on the land surface when the 
viable helminth ova are sheltered from 
sunlight and desiccation. 

The second restriction pertains to 
food crops with harvested parts below 
the surface of the ground (i.e .• root 
crops). The proposed regulation 
restricted the growing of those crops for 
five years after application of the sewage 
sludge. The final regulation contains 
two requirements for root crops . 
depending on how long the sewage 
sludge remains on the land surface 
before incorporation into the soil. 

The first requirement restricts the 
harvesting of food crops with harvested 
parts below the surface of the land for 
20 months after application of the 
sewage sludge when the sewage sludge 
remains on the land surface for four. 
months prior to incorporation into the 
soil. The Agency c,oncluded that 
exposure of the sewage sludge to the 
natural environment during the four 
month period promotes die-off of viable 
helminth ova, which is the most 
persistent pathogen in a sewage sludge/ 
soil mixture. This justifies the reduction 
in thtt period before a root crop can be 
harvested discussed below. The 20 
month restriction assumes that food 
p-ops with harvested parts below the . 
surface of the land will not be grown for 
18 months and that the crops grow for 
two months before harvesting. 

The other restriction for food crops 
with harvested parts below the surface 
of the land is that those Crops cann_ot be 
harvested for 38 months after sewage 

· sludge is applied to thE! land when the 
sewage sludge does not remain on the 
land surface for four months after 
application. In this case, .the pathogenic 

· organisms are not reduced as much by 
the natural environment (i.e .• air and 
sunlight). For this reason, the restriction 
on harvesting root crops is 38 months to 
allow for die-off-of viable helminth ova. 
This restriction assumes that the crops 
will not be grown for three years after 
application of the sewage sludge and 
that the crops grow for two months 
before they are harvested. 

The site restrictions in the proposed 
regulation concerning the harvesting of 
feed crops and the grazing of animals 
are the same in the final regulation. 
Feed crops shall not be harvested and 
animals shall not be grazed for 30 days 
after appliqition of sewage sludge to the 
land. The Agency concluded this is a 
long enough period lo allow die-off of 
pathogens that may affect animals. This 
restriction also applies to the harvesting 
of food crops and fiber crops because 
the 30-day exposure to the environment 

is needed to allow die-off of pathogens 
that may affect humans. · 

A new site restriction concerning the 
harvesting of .turf was added to the final 
regulation. The purpose of this site 
restriction is to prevent public exposure 
to turf grown on land where a Class B 

· sewage sludge is applied. Most likely, 
turf grown on the land will be used on 
a lawn or on land with a high potential 
for public exposure (e.g., a public 
contact-site). To restrict public exposure 
to that turf for one year, which is the 
same public access restriction for land 
with a high potential for public 
exposure (see below), the final part 503 
regulation requires that turf grown on 
land where a Class B sewage sludge is 
applied not be harvested for one year 
after application of the sewage sludge 
when the harvested turf is placed on a 
lawn or on land with a high potential 
for public exposure, unless otherwise 
specified by the permitting authority. · 

The public access restriction for land 
on which a Class B sewage sludge is 
applied in the proposed regulation was 
expanded in the final part 503 
regulatiqn. The restriction in the final 
regulation recognizes that the potential 
for exposure to the sewage sludge is not · 
the same for all types of land. 
. Some lands have a high potential for 
exposure to the public. Those lands 
include, but 8(8 not limited to, parks, 
ball fields, and a reclamation .site 
located in a populated area (e.g .• a 
construction site next to a high school). 
When a Class B sewage sludge is 
applied to those types of land, the final 
part 503 regulation requires that public 
access be restricted for one year after 
application of the se_wage sludge. This 
period allows the pathogenic organisms 
to die off in the natural environment. 

Other lands have a low potential for 
exposure because they are used 
infrequently by the public. These lands 
include, but are not limited to, land · 
used for_silvicultW'8 purp~ses, 
agricultural land, and a reclamation site 
located in ari unpopulated area (e.g .• a 
strip mine). P~blic access to lands with 
a low potential for exposure has to be 
restricted for 30 days after applicafion of 
sewage sludge to the land. 

The final part_ 503 regulation _also 
contains alternative pathogen 
requirements for domestic septage 
applied to agricultural land, forest, or a 
reclamation site. The first requirement' 
is that the site restrictions discussed 
above be met. When these restrictions 
are met, µte domestic septage does not 
have to meet an additional pathogen 
requirement. · 

The second requirement is to raise the 
pH of the domestic septage to .12 or 
higher by' alkali_ addition ~nd, without 

CX33 Page 104 of 157



.9352· Federal Register / Vol. 58, No. 32 / Friday. February 19, 1993 / Rules and Regulations 

the addition of more alkali, maintain the 
pH al 12 or higher for 30 minutes. In 
addition, lbe site restrictions discussed 
above cooceming harvesting of crops 
must be met. The site restrictiOD£ are 
needed because domntic aeptage is not 
considered Class A with respect to 
pathogens after the pH requiremen( is 
met. Site restrictions are needed to 
allow dle-off of pathogens through 
exposure to the environment b~fore 
crops ant harv85ted. 

The above pH re<jUirement is based on 
the J'8sults of a study conducted at the 
University of Wisconsin on pathogens 
in domestic seplage (Ronner, Amy B. 
and Dean 0, Cliver, Ph.D., "Disinfection 
of Viruses In Septic Twik and Holding 
Waste by Calcium Hydroxide (Lime)", 
Small Scale Waste Management Project, 
University of Wisconsin, Madison, 
Wisconsin, June 1987). The Agency 
concluded that when the above pH · 
requirement is met and site restrictions 
conceming harvesting of crops are met, 
public health and the envilonment are 
protected from the pathogenic 
organisms in do~c septage. 

Vector Attraction Reduction (Secfiofl 
503.33) 

The vector atl.Jactioo reduction 
requirements in the proposed regulation 
are adopted in the final regulation. 
Editorial changes were tnade to several 
of the proposed requirements. In 
addition, several new vector attraction 
reduction requirements were added to 
the final part 503 regulation. The vector 
attraction reduction requirements in the. 
final regulation address: the reduction 
In the mass of volatile solids in sewage 
sludge that is used or disposed; an 
additional reduction in the mass of 
volatile solids for an anaerobically 
digested sewage sludge that is digested 
anaerobically £or an additional period in 
the laboratory; an additional· reduction 
in the mass of volatile solids for an 
aerobically digested sewage sludge that 
is digested aerobically for an additional 
period in the laboratory; the specific · 
oxygen uptake rate for a sewage sludge 
digested aerobically; a sewage sludge 
treat_ed in an aerobic process for a 
specific period during which the 
temperature of the sewage sludge is 
raised; an increase in the pH of the 
sewage sludge; the percent solids of the 
sewage sludge; injection of the sewage 
sludge below the land surface; 

··incorporation of.the sewage sludge into 
the so"il; cover for a surface disposal site; 
and pH adjustment for domestic 
septage. These alternative requirements 
are discussed below. 

Not all of the vector attraction 
reduction requirements in the final part. 
503 regulation pertain to the different 

sewage sludge use or disposal practices. 
For example, when sewage sludge is 
sold or given away in a bag or other 
container for application to the land, the 
vector attraction red·uction requirement 
concerning injection below the land 
surface does·not apply. SectiQn ·503.33 
(a) in the final part 503 regulati~n 
indicates which vector attraction 
reduction requirements pertain to which 
use or disposal practices. 

One vector attraction reduction 
requirement is that the mass ofvolatile 
solids in the sewage sludge be reduced 
by o minimum of 38 percent. The 38 
percent reduction is determined by 
subL,icting the mass of volatile solids in 
the sewage sludge that is used or 
disposed from the mass of volatile 
solids in the influent to the sewage 
sludge digestion process and dividing 
that value by the mass of volatile solids 
in the influent to the sewage sludge · 
digestion process. This value is then 
multiplied by 100 to obtain the percent 
reduction. By reducing the volatile 
solids of the sewage sludge, the "source 
of food" for a vector is reduced, which 
reduces the attractiveness of the sewage 
sludge to the vector. 

Filitorlal changes were made to the 
. proposed vector attraction reduction · 

requirement concerning a 17 percent 
volatile solids reduction for 
an~erobically digested sewage sludge 
that is digested anaerobically further in 
the laboratory. These changes clarify 
that the additional anaerobic digestion 
should occur in a bench-scale unit in 
the. laboratory for 40 days at a 
temperature between 30 and 37 degrees 
Celsius and that the 17 percent 
reduction or less is the reduction of the 
volatile solids in the sewage sludge at 
the beginning of the 40 day period. This 
alternative requirement is included in 
the final regulation because the volatile · 
solids content of some sewage sludges is 
low before the sewage sludge is treated 
in the anaerobic digester. In this ca,i;e, it 
is very difficult to achieve a 38.percent 
volatile solids J'8duction during 
digestion. The Agency concluded that 
when the percent volatile solids 
reduction after the a~ditional digestion 
period is 17 percent or Jess, vectors will 
not be attracted lo the sewage slud~e. 

The above requirement for additional 
treatment of a sample of the sewage 
sludge in the laboratory also pertains to 
an aerobically digested sewage sludge. 
A similar requirement is included in the 
final regulation for an aerobically 
digested sewage sludge. 

When an aerobically digested sewage 
sludge cannot meet the above 38 percent 
volatile solids reduction requirement, a 
portion of the prnviously digested 
sewage sludge that has a percent. solids 

of two percent or less can be digested . 
aerobically in the laboratory in a bench· 
scale unit for 30 a(Jditional days at 20 · 
degrees Celsius. When at the end of the 
30 days, the volatile solids in the 
sewage sludge at the beginning of that 
period is reduced by less than 15 
percent, vector attraction reduction is 
achieved for th~ sewage sludge. · 

The percent solids requirement (i.e., 
two percent or Jess_),and temperature 
requirement are part of the above 
alternative because -they affect the rate 
of digestion. When the percent solids is 
greater than two percent, the rate of 
digestion is slower than the rate of 
digestion when the percent solids is two 
percent or less. To ensure that the 
sewage sludge is digested fully during 
the 30 day period, the percent solids 
requirement and the temperature 
requirement are included in this 
alternative. A percent solids 
requirement is not iocluded in the 
above alternative for additional 
digestion of an anaerobically digested 
sewage sludge because percent solids 
does not affect the rate of dige5tion 
during anaerobic digestion of a sewage 
sludge. · 

The percent volatile solids reduction 
In the.above two alternative vector 
attraction reduction requirements is 
different for anaerobic digestion (i.e., 17 
percent) and aerobic digestion (i.e., 15 
percent). These percentages are based 
on experiences with the different types 
of digested sewage sludge. 

The proposed vector attraction 
reduction requirement concerning the 
specific oxygen uptake rate (SOUR) also 
was changed in the final regulation. The 
changes are a different value for SOUR 
and the addition or a temperature . 
requirement. In the final regulation, the 
SOUR of the sewage sludge treated in an 
aerobic process has to be equal to or less 
than 1.5 milligrams (instead of1.0 in the 
proposal) of oxygen per hour per gram 
of total solids.at 20 degrees CAtlsius for 
the sewage sludge to meet the vector 
attraction reduction requirement. 

After reviewing the available 
information and comments on the 
proposal, the Agency concluded that 
vector attraction reduction can be 
achieved when the value for SOUR is 
equal to or Jess than 1.5. The · 
temperature requirement 'is included in 
the SOUR vector attraction reduction 
requirement because the temperature of 
the sewage sludge affects the rate of 
digestion. The Agency concluded that 
for the sewage sludge to digested fully 
during aerobic digestion, the 
temperature of the sewage sludge 
should be 20 degrees CAtlsius. 

Another vector attraction reduction 
requi~ment was added to the final 
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regulation for sewage sludge treated in 
an aetobic process. This requirement 
addresses the vector attraction of sewage 
sludges treated in processes such as 
composting and aerobic digestion. EPA 
concluded, based on available 
information, that when a sewage sludge 
is treated in an aerobic process for 14 
days or longer during which time the 
temperature of the sewage sludge is 
higher than 40 degrees Celsius an~ the 
average temperature is higher than 45 
degrees Celsius, volatile solids in the 
sewage sludge are reduced to a level 
that reduces the nttractiveness of the 
sewage sludge to vectors. 

The vector attraction reduction 
requirement in the proposal concerning 
raising the pH of the sewage sludge and 
maintaining the elevated pH for a period 
is the same in the final regulation. Only 
editorial changes were made to this 
requirement for the final regulation. 
Raising the pH of the sewage sludge 
reduces bacterial activity in the sewage 
sludge. This results in a reduction in the 
putrefaction of the sewage sludge, 
which reduces the odors from the 
sewage sludge. Because of the reduction 
in odors, vectors are not attracted to the 
sewage sludge. 

One of the new vector attraction 
reduction requirements in the final part 
503 regulation concerns the percent 
solids of the sewage sludge. In the 
proposal, when the pe!'()ent solids of the 
sewage sludge was 75 or greater, based 
on the moisture and $0lids content of 
the sewage sludge prior to mixing with 
other materials, the vector attraction 
reduction requirez:nent was met. The 
final part 503 regulation contains two 
percent solids requirements for vector 
attraction reduction. 

One of the percent solids. 
requirements is the same as in the 
requirement In the proposal (i.e., 75 
percent). This requirement only applies, 

"however, when the sewage sludge does 
not contain unstabilized solids 
generated in a primary wastewater 
treatment process. When the sewage 
sludge contains unstabilized solids 
generated in a primary wastewater 
treatment process, the percent solids of 
the sewage sludge has to be equal to or 
greater than 90 percent. This change 
was made because the Agency is 
concerned-that regrowth of Salmonella 
sp. bacteria may occur when the sewage 
sludge contains unstabilized solids such 
as food products that Salmo_ne/Ja sp. 
bacteria can use for nutrients. When the 
percent solids of the sewage sludge is 
equal to or greater than 90, EPA 
concluded that the regrowth problem is · 
mitigated even if the sewage sludge 
contains unstabilized solids. 

The vector attraction reduction . purpose of this requirement is to ensure 
requirement in the proposal concerning · that regrowth of Salmonella sp. bacteria 
injection of the sewage sludge below the do not occur between the time the 
land surface was edited and expanded · sewage sludge is discharged from the 
in the final regulation. First, this vector pathogen treatment proce~s and the time 
attraction reduction requirement now the sewage sludge Is applied to or 
clarifies that no significant amount of placed on the land. 
sewage sludge can be visible on the land Also included In the final part 503 
surface within one hour after the sewage regulation is an alternative vector 
sludge is injected. Second, this attraction reduction requirement when 
requirement addresses the time during sewage sludge is placed on an active 
which a Class A sewage sludge has to sewage sludge unit. When the sewage 
be injected after discharge from the sludge is covered with soil or other 
pathogen reduction process. Injection of material at the end of each operating 
a .Class A sewage sludge within a day, vector attraction reduction is 
specific time period was addressed in achieved. Vectors do not have the 
the Class A pathogen requirement in the opportunity to contact the sewage 
Pf!>posal.. The Agency chose to include sludge when the sewage sludge Is 
this requirement In the section on vector covered. This requirement was in the 
attraction reduction in the final · subpart on monofills in the proposed 
regulation to make the final part 503 . part 503 regulation. Because the 
regulation consistent. · purpose of covering the sewage sludge 

In addition to changing the location of Is to reduce vector attraction, the 
the vector attraction requirement for the Agency decided to include this 
injection of a Class A sewage sludge, the requirement in the section on vector 
requirement itself was changed. The attraction reduction in the final part 503 
proposed regulation required that the regulation. 
density of fecal coliform and fecal . A new vector attraction reduction 
streptococci in the Class A sewage 
sludge not exceed three logarithms per requirement concerning domestic· 
gram of volatile suspended solids prior septage also was added to the final 
to injection. EPA decided to change this regulation. This requirement is in 
requirement to "the sewage sludge shall response to comments that domestic 
be injected below the land surface septage cannot meet the vector 
within eight hours after the sewage attraction reduction requirement for 
sludge is discharged from the pathogen sewage sludge. To meet this new 
reduction process(es)". The Agency requirement, the pH of the domestic 
concluded that significant regrowth of septage must be raised to 12 or higher 
Salmonella sp. bacteria will not occur using alkali and, without the addition of 
when the sewage sludge Is injected more alkali, must remain at 12 or higher 
within the eight hour period. · for 30 minutes. This requirement is 

Another vector attraction reduction based on results from the University of 
requirement in the final part 503 Wisconsin Study mentioned previously 
regulation concerns incorporation of in the discussion on the pathogen 
sewage sludge into the.soil. EPA requirements. 
concluded that vector attraction Incineration (Subpart E) 
reduction is minimal during the first six 
hours after sewage sludge is applied to This part of today's preamble 
or placed on the land surface. After that discusses the requirements in the final 
time, the potential for vector attraction part 503 regulation for firing of-sewage 
increases. For this reason, this vector sludge in a sewage sludge incinerator. 
attraction reduction requirement More details· on these requirements may 
requires that the sewage sludge be be obtained from the technical support 
incorporated into the soil within six document for the part 503 sewage 
hours after application to or placement sludge incineration requirements. 
on the land. Incorporation Into the soil Applicability (Section 503.40) 
reduces the opportunity for vectors to , 
contact the sewage sludge. The applicability section for this · 

The vector attraction reduction subpart in the final part 503 regulation 
requirement concerning incorporation is the sa.me, with the exception of some 
o.f the sewage sludge into the soil also editorial changes, as the applicability · 
requires that sewage sludge that is Class section for th.is subpart in the proposed 
A with respect to pathogens be applied regulation. This subpart applies to any· 
to or placed on the land within eight person who fires sew.age sludge in a 
hours after being discharged from the sewage sludge incinerator, to a sewage 
pathogen treatment process. After that, · sludge incinerator, to sewage sluage 
the sewage sludge must be incorporated fired in a sewage sludge incinerator, and 
into the soil within six hours after being to the exit gas from a sewage sludge 
applied to or placed on the land. The incinerator stack. 
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Special Definitions (Section 503.41) 

Definitions for the following tenns are 
Included in this section of the final 
regulation: Air pollution control device, 
auxiliary fuel, control efficiency, 
dispersion factor, fluidized bed 
incinerator, incineration, hourly 
average, monthly average, risk specific 
concentratioQ, sewage sludge feed rate, 
sewage sludge incinerator, stack height, 
total hydrocarbons, wet electrostatic 
precipitator, and wet scrubber. The 
definitions in this subpart discussed. 
below amplify and reinforce the 
Incineration requirements in the' ~nal 
part 503 regulation. 

Auxiliary fuel. The definition of 
auxiliary fuel is included in the final 
regulation because a sewage sludge 

· incinerator is defined as an Incinerator 
In which sewage sludge and auxiliary 
fuel are fired; Auxiliary fuel Is fuel used 
to augment the fuel value of sewage 
sludge. This includes, but is not limited 
to, naturol gas, fuel oil, coal. gas 
generated during anaerobic digestion of 
sewage sludge, or municipal solid waste 
(not to exceed 30 percent of the sewage 
sludge and auxiliary fuel together by dry 
weight). Auxiliary fuel does not Include 
hazardous wastes. · 

As mentioned above, auxiliary fuel 
may be municipal solid waste if the 
municipal solid waste Is less than 30 
percent by weight (dry weight basis) of 
the material, Including sewage sludge, 
fired In the sewage sludge incinerator. 
In that case, the part 503 requirements 

· for the incineration of sewage sludge In 
a sewage sludge Incinerator have to be 
met. When 30 percent or greater of the 
material fil'8d in .an.Incinerator is 
municipal solid wastes, the incinemtor 
Is a municipal waste combustor and the 
.regulations that address firing of 
materials ina municipal waste· 
combustor must be met. 

Control efficiency. Control efficiency 
is the mass of a pollutant in the sewage 
sludge fed to an incinerator minus the 
mass of.that pollutant in the exit gas 
from the incinerator stack divided by 
the mass of the pollutant in the sewage 
sludge fed to the incinerator. The final 

· regulation requires that control 
efficiency be determined from a 
performance test of the sewage sludge 
Incinerator, as specified by the 
permitting authority. . 

Dispersion factor. The definition of 
dispersion factor in the proposed 
regulation is clarified in the final 
regulation. Dispersion factor is the 
increase in the ground level ambient air 
concentration for a pollutant at a 
specific distance from the sewage sludge 
incinerator stack because of the 

· · incineration of sewage sludge divided 

by the mass eml'l,slon rate for the· 
pollutant from the sewage sludge 
incinerator stack. The units for a 
. dispersion factor are micrograms_ per 
cubic meter par gram per second. 

lncinerotion .. lncineretion is the 
combustion of organic matter and 
inorganic matter in sewage sludge by 
high temperatures in an enclosed 
device. The phrase "controlled flame 
combustion" Is not included in that 
definition because high temperatures 
may be achieved in an enclosed device 
without controlled flame combustion. 
Today's definition ensures that the 
requirements in the final regulation for 
incineration apply to any enclosed 

. device in which organic material and . 
In.organic.matter in sewage sludge are 
combusted by high temperatures and 
not just to those that employ controlJed. 
flame combustion. 

Hourly average. An hourly average is 
the arithmetic mean of the number of 
measurements taken during an hour. To 
detenµine an hourly avorage, at least 
two meaaurements must be taken during 
the hour. This definition is in· the final 
regulation because this term is used in 
the definition of a monthly average. 

Monthly average. A monthly average 
is the arithmetic mean of the hourly 
averages for the hours a sewoge sludge 
Incinerator operates during the month. 
Note that only the hourly averages for 
the hours a sewage sludge incinerator 
operates during the month are used to 
calculate a monthly average. This 
definition is included in the final 
regulation because the allowable total 
hydrocarbons concentration In the exit 
gas from a ~wage sludge incinerator 
stack Is a monthly average 
concentratioa. 

Risk specific concentration. Risk 
specific concentration is the allowable 
Increase in the average daily ground 
level ambient air concentration for a 
pollutant from the Incineration of 
sewage sludge at or boyond the property 
line of the site where the sewage sludge 
incinerator is located. A risk specific . 
concentration is either provided in the 
final regulation for each pollutant 
controlJed in this subpart, except total 
hydrocarbons, or can be calculated 
using an equation in the final 
regulation. · 

Sewage sludge feed rate. The 
difference in the definition of sewage 

. sludge feed rate in the proposal and the 
definition in the final regulation is the 
amount of sewage sludge fed to the 
incinerator. The proposed regulation 
indicated that the feed rote was either 
the average amount of sewage sludge fed 
to the incinerator or the design capacity 
of the incinerator. 

In the final part 503 regulation, the 
feed rate Is either tlie average daily . 
amount of sewage sludge fired for all 
sewago sludge Incinerators within the 
property line of the site where the 
sewego sludge incinerators are located 
for the number of days in a 365 day 
period that each Incinerator operates, or 
the averege daily design capacity for all 
of the sewage sludge incin91'8tors within 
the property line of the site where the 
sewage sludge incinerators are located. 
When there is more than one sewage 
sludge incinerator located at a site, the 
pollutant limits for each incinerator are 
calculated using the same sewage sludge 
feed rate. · 

When the design capacity of the 
sewage sludge Incinerators is not used 
to determine the sewage sludge feed 
rate, the average daily amount of 98wage 
sludge fired in all sewage sludge 
incinerators is the sewage sludge feed 
rate. This change clarifies how the 
average daily amount should be 
determined. Thill rate is based on the 
average daily amount of sewage sludge 
fired for the days in a 365 period that 
each incinerator operates. This results 
in an average daily amount of sewage 
sludge fired. based on actual operating 
days for each incinerator. This value 
would be lower if the .days the 
incinerators do not operate (i.13., zero 
amount fired on those days).are · 
considered in developing the average 
daily amount fired. 

Sewage sludge incinerator. The 
definition of sewage sludge incinerator 
In the final part 503 regulation is an 
incinerator in which sewage sludge and 
auxiliary fuel are fired. The term. 
"auxiliary fuel" was added to today's 
definition to clarify that a sewage sludge 
Incinerator is an incinerator io whi-ch 
sewage sludge and auxiliary fuel are 
_fin1d. As mentioned· previously, 
hazardous wastes are not auxiliary fuel. 

General Requirements (Section 503.42) 
For the final part 503 rule, EPA 

reorganized the general requirements 
and management practices in the 
proposal for subpart E. Only one of the 
general requirements in this subpart for 
the proposal is still a general 
requin1ment In the final pert 503 
regulation; one Is Included in th'3 
general provisions in the final part 503 
regulation; four are management 
practices in this subpart; one is 
included in the section on pollutant 
limits in this subpart; one is included In . 
a definition in the final regulation; one 
is in the section en frequency of 
monitoring in this subpart of the final 
regulation; and one was deleted from 
the final regulation. These changes are 
discussed below. 
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The first general requirement 
concerns a person who fires sewage . 
sludge in a sewage sludge incinerator. 
The final_ part 503 regulation requires 
that no person shall fire sewage sludge 
in a sewage sludge incinerator unless 
the requirements in this subpart are met. 
As mentioned above, this is the only 
general requirement in the· incineration 
subpart. · · 

The general requirement concerning 
access to sewage sludge fed to a sewage 
sludge incinerator :was modified and is 
included in 503.8-Sampling and 
analysis. The general provision requi~s 
that representative samples of sewage 
sludge fired in a sewage sludge · 
incinerator be collected and analyzed. 

EPA proposed general requirements 
for this subpart concerning: (1) An 
instrument that measures and records 
the total hydrocarbons in the exit gas 
from a sewage sludge incinerator stack; 
(2) an instrument that measures and 
records the oxygen content in the exit 
gas from a sewage sludge incinerator 
stack; (3) an ins\rument that measures 
and records information used to 
determine the moisture content in the 
se~age _sludge incinerator stack exit gas; 
(4) an instrument that measures and 
records combustion temperatures. These 
proposed general requirements are 
management practices in the final part 
503 regulation. 

One of the other proposed general 
requirements required that a sewage 
sludge incinerator comp~y with the 
requirements promulgated under the 
authority of the Clean Air Act in 40 CFR 
61.30 through 61.34 for beryllium and 
40 CFR 61.50 through 61.55 for 
mercury. These requirements _are now 
included in the section on pollutant . 
limits in the final part 503 regulation. 
This proposed general requirement also 
required that the requirements in 40 
CFR 60.150 through 60.154 for new 
sources be met. The Agency decided not 
to include this part of the proposed 
general requirement in the final part 503 
regulation because those requirements 
are not-needed to protect public health 
and the environment from the 
reasonably anticipated adverse effec_ts of 
pollutants in sewage sludge. Those 
requirements still have to be met, 
however. They are just not a 
requirement in part 503. 

Another general requirement in the 
proposal required that the sewage 
sludge feed rate for all incinerators · 
within the property line of the treatment 
works be used to calculate the pollutant 
limits for incineration of sewage sludge. 
Because the definition of sewage sludge 
feed rate in the final part 503 regulation 
is based on the calculation for all 
incinerators at the facility, the general 

requirement was deleted from the final sewage sludge incinerator. Thi~ is 
regulation. discussed further in other parts of 

The general requirement in the today's preamble. · 
proposal concerning the monitoring One of the terms in the above 
requirement~ are. now included in ~ equation is the control efficiency (i.e., 
separa_te section m. the final regu~ahon. percent removal of the pollutant)" for the 
For this reason, this general requ1~ment .. sewage sludge incinerator. The value for 
was deleted from the fi~al regul~hon. control efficiency could be obtained 

Another gene~l requi~ment m the from a table in the proposed regulation 
pro.posed regulation_ reqmre~ that . (i.e., national value) or could be 
mcmerator as~ be dtspo~d m . determined from a performance test of 
accordance with the reqwrements m 40 the incinerator (i.e., case-by-case limit). 
CFR parts ~57, 258, or 261 through 268, The final regulation requires that the 
as a_ppropn~te. Because the final part control efficiency be obtain.ad from a 
?O~ regulation does not apply t~ performance test of the incinerator, as 
mcmerator ash, _the Agency d~cided not specified by the permitting authority. 
to a~dre~s the disposal of mcmerator Consequently, the table in the proposal 
ash m this subpart. with the control efficiencies used to 
Pollutant Limits (Section 503.43) calculate the national pollutant limits 

Several changes were made in the 
final part 503 regulation to the proposed 
pollutant limits. These changes are 
discussed below. 

In the proposed regulation, equations 
were presented to calculate pollutant 
limits for beryllium ana mercury. These 
equations are deleted from the final 
regulation. Instead, beryllium and 
mercury in sewage sludge fired in a 
sewage sludge incinerator are controlled 
through the National Emission 
Standards for each of those pollutants. · 
The final part 503 regulation requires 
that firing of sewage sludge in a sewage 
sludge incinerator shall not violate the 
requirements in the National Emission 
Standard for Beryllium in subpart C of 
40 CFR part 61 and the National 
Emission Standard for Mercury in 
subpart E of 40 CFR part 61 . 

The proposed regulation also 
contained equations used to establish 
pollutant limits for lead, arsenic, 
cadmium, chromium, and nickel. Those 
equations are modified in the final 
regulation. The equation in the final 
regulation used to calculate the 
pollutant limit for lead is: 

C = 
0.1x(NAAQS)X86,400 

DF:1<{1 - CEJxSF 

Where: 
C=Allowable daily concentration of lead in 

milligrams per kilogram of total sewage 
sludge solids (dry weight basis). 

NAAQS=Natlonal Ambient Air Quality 
Standard for lead in micrograms per 
cubic meter. 

DF=Dispersion factor in micrograms per 
cubic meter per gram per second. 

CE=Sewage sludge incinerator control 
efficiency for lead in hundredths. · 

SF=Sewage sludge feed rate in metric tons 
per day (dry weight basis). 

The 0.1 value in the above equation 
allocates 10 percent of the NAAQS for 

. lead to the firing of sewage sludge in e 

was deleted from the final part 503 
regulation. 

Another parameter in the above 
equation is the dispersion factor. In_ the 
proposal, the dispersion factor could be 
obtained from a table in the proposed 
regulation (i.e., used to calculate a 
national limit} or could be determined 
using an air dispersion model (i.e., used 
to calculate a case-by-case limit), as 
specified by the permitting authority. 
Again, like control efficiency, the final . 
regulation requires that the dispersion 
factor be determined specifically for the 
site using either the height of the 
incinerator stack or the creditable stack 
height in an air dispersion model, as 

. specified by the permitting authority. 
The final part·503 regulation does not 
contain values ~or dispersion factor. 

The above changes concerning 
pollutant control efficiencies and 
dispersion factors allow the actual 
performance of the se.wage sludge 
incinerator for a particular sewage 
sludge and the actual site conditions 
(e.g., actual topography) to be 
considered in developing the 
incinerator control efficiency for a 
pollutant and dispersion factor, 
respectively. The Agency concluded 
this is more appropriate than 
·prescribing the pollutant control 

. ·efficiencies and dispersion factors in the 
final part 503 regulation. 

The equation in the final regulation 
used to calculate the poJ}utant limits for 
arsenic, cadmium, chromium, and 
nickel is: 

RSCX86.400 
. C = ---------

DFx(1-CE}xSF 

Where: 
C=Allowable daily concentration of 

arsenic, cadmium, chromium, or nicbl 
in milligrams per kilogram of total 
sewage sludge solids (dry welgbt.basis}. 
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CE=Sewage slu.dge incinerator control 
efficiency for arsenic, cadmium, 

· chromium, or nickel In hundredths. 
DF=Dispersion· factor in micrograms per 

cubic meter per ~ 'per second.· 
RSC=Risk specific concentration for a 

pollutant in micrograms per cubic meter. 
SF=Sewage·sludge feed rate In metric tons 

per day (dry weight). 

As mentioned above, values for 
control efficiency are determined from a 
performance test of the incinerator, as 
specified by the permitting authority. 

·. The dispersion factor is determined 
using either the incinerator stack height 
or the creditable stack height in an air 
dispersion model, as specified by the 
permitting authority. The risk specific 
concentration for arsenic, cadmium, and 
nickel is obtained from a table in this 

· subpart· of the final regulation. 
In the proposed regulaHon, the value 

for the risk specific cc:mcentration for 
chromium was given in a table. ~ the 

· final part 503 regulaU-on, the risk 
speqfic concentration for chromium 
either can be obtained from a table in 
the final part 503 regulation or can be 
calcuh1ted using ail equation provided 
iri the regulation. · · 

Different vaJues for the ~sk specific 
concentration for chromhim are 
presented in. Table 2 of section 503.43 
depending on the type ofincinerator · 
with.attendant air pollution control 

· devices used to fire the ~wage sludge. 
These values are based on data for the 
different types ofincinerators with 
attendant air pollution control devices 
and the percentase of hexavalent 
chro~ium in the'ex.it gas from the 

. sewage sludge iilcinerat9r stack. For 
· exa~ple, available information 

indicates that the pefCeritage of .·· . 
hexavalent chromium in· the stack exit 
gas from a fluidized bed incinerator 

· with a .wet scrubber and a wet 
. ele¢rostatic preclpitator is 

approximately 3.8 percen_t. This 
percentage was used to calculate the 
risk specific concentration (or 
µiromiuQl in Table 2 of section 503.43 
for that type of irichierotor. · · 

, The percentage of h_exavalent 
chromium in the exit gas.from a se~age 
sludge incinerator _is important because 
the bexaval~mt chromium has the most · 
effect on public health. As the 
percentage of hexavalent chromium 

. increases, the risk specific 
concentration, which ls the allowable 
increase in the average daily ground 
level ambient air concentration of a 
pollutant from the incineration of 
sewage sludge, for total chromium 
decreases. · . . 

When the risk specific con<:entrations 
in Table 2 of section 503.43 are not . 
used, the risk specific: concentration for · 

chromium can be calculated using me in ~e final regulation protects 
equation (6) in the final regulation. The public health from reasonable 
value ().0085 in equation (6) is the risk ~ticipated adverse effects ~f organic 
specific.concentration for chromium pol,lutants in the incinerator stack exit 
when the percentage of ~exavalent . gas when sewage sludge is fired in a . 
chromium in total chromium emitted is sew~ge sludge incinerator. More details 
100 percent. To use the tiquation, the . on how the risks associated with the 

. p~)'.Cent of hexavalent chromium in the tots.I hydrocarbons operational standard 
exit gas from the sewage sludge were calculated are presented in part 
incinerator stack has to be measured. VIII of this preamble. 
That value is then used in the equation. Management Practices (Section 503.45) 

Operational Standard (Section 503.44) The ·final p~ 503 regulation contains 
Urider the proposed rule, the · seven management practices for the 

allowable emissions of total firing of sewage sludge in a sewage 
hydrocarbons in the exit gas from the slu~g~ i_ncinerator. The management · 
sewage sludge incinerator stack were practices are ge~erally intended to 
controlled. This approach was adopted ens'llnJ that a sewage sludge. incinerator 
because EPA concluded that it is operates within the defined parameters 
infeasible to establish a limit that associated 'with the calculation of the 
protect public health for ea<;h organic pollutant. limits for inorganic pollutants 
pollutant in the exit gas. Consequently~ and with the achievement of the TIIC 
EPA proposed a risk-based operational regulatory level. · 
standard that limited total hydrocarbons The first 111anagement practice 
in the exit gas using site-specific factors. requires that an instrument that 
In the final part 503 regulation, the measures and records the total 
pollutant limit for total hydrocarbons is hydrocarbons concentration in the 
similarly an operational standard. This sewage sludge Incinerator stack exit gas 
operational standard is based, however, · continuously be Installed, calibrated, 
on the.demonstrated performance.of 9perated, and maintained for each 
sewage sludge incinerators using sewag~ sludge Incinerator. The total . . 
available technology. The operational hydr~bons instrument must employ a 
standard Includes a TIIC concentration . flame ionization detector; must have a 

. that cannot be exceeded in the exit gas heated sampling li_ne ma_intalned at a 
from the incinerator. The total . temperature of 150 degrees Celsius or · 
hydrocarbons c~ncentration measured higher at ~!l times; ancl must be 
in the stack exit gas must be corrected . calibrated at least once every 24-hour 
for zero percent moisture and to seven operating_ period using propane. More 

. percent oxygen using equations discussion on the requirement to , 
provided in the final regulation. The mon1tor THC continuously is presented 
corrected value cannot exceed the in other parts of today's preamble. 
monthly average concentration for total . . The ~ond management practice 
hydrocarbons specified in the final . . require~ installation of an .instrument 
regulation, · . ! µtat measures and records the oxygen 

The allowable me concentration is a concentration in the sewage sludge 
monthly average. Such an average is . · incinerator stack exit gas continuously . . 
consistent with the assumptions made Such an instrument must be calibrated, 
in the cancer risk assessment that operated, ~md maintained for each 
supports the regulation. Implicit in the sewage sludge incinerator .. Thls 
monthly average are excurshms that ~&{lagement practice is needed to 
recognize that the me value may n·ot be · obtain the informatio~ to correct the 
met every second of every day. This is . T}Je concentration to seven percent 
satisfactory as long as the monthly ·oxygen.- · . .. 
average does not exceed 100 parts per The third management practice 
million on a volume~c basis. EPA requjres the installation of an 
concluded that in the case of sewage instrument that measures and records 
sludge incinerators, the monthly average . inf~rmation used to determine the 
THC concentration is appropriate. . · moisture.content in the sewage sludge 

As mentioned above, the operational · incinerator stack exit gas.continuously. 
standard for me in the ·final regulation Such an instrument must be calibrated, 
is based on the performance of an and maintained for each sewage sludge 
incinerator with an instrument that incinerator. Information obtained 
measures a ~~hot" me. For this reason, . through this management practice is 
a management practice (i.e., 503.45(a)) used to correct the measured me 
is.included In the final regulation that . concentration for zero percent ~oisture. 
requires me to be measured using an · The fourth management practice 
instrument that measures "hot" THC. requires the installation of an 

In the judgment of the Administrator inswment that measures and records 
of EPA, the operational standard for combustion temperatures continuously. 
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Such an instrument must be calibrated, 
operated, and maintained for each 
sewage sludge_ incinerator, as specified 
by the pennitting authority. This · : 
management practice is needed t~ 
·obtain infonnation about combustion 
temperatu.res and to ensure that the 
sewage sludge inci11erator is operated in 
a manner similar to how it was-operated 
during the perfonnance test to 
determine pollutant control efficiencies. 

The fifth management practice ' 
indicates that the permitting authority 
will specify the maxin;mm combustion . 
temperature for the sewage sludge 
incinerator. That temperature will be 
based on information obtained during 
the performance te_st of the incinerator 
to determine pollutant control 
efficiencies. This management practice 
ensures that the maximum combustion 
temperature does not exceed the 
maximum c.ombustion temperature 
during the performance test. 

The sixth management practiC9 
indicates that the permitting authority 
will specify the values for the operating 
parameters for the sewage sludge . 
incineratoi: air po)lution control device. 
Those values also. will be based on · 
information obtained during the ' 
performance test to determine pollutant 
control efficiencies. Th_e purpose of this 
management practice is to ensure that 
the air pollution control device is 
operated in a manner similar to how it 
was operated during the performance 
test. . 

Th~ final regulatioQ provides·that 
firing of sewage sludge in a sewage 
sludge indnerator is p_ro_liibitec;i i( it is 
likely to adversely aff~ a ¢.r~atened or 
endangered speci.~,s li,sted und_er section 
4 oftl).e·Endangered Species Act or its 
designated criti~l habitat (5Q3.45(g)). 
EPA wiO develop guidance to carry out 
this provision coqsistent ~ith the 
Endangere.d Species Act. 

.the more frequently the sewage sludge 
fed to the sewage sludge incinerator 
must be monitored for pollutant 

. concentrations. A discussion of the 
amounts of sewage sludge in the 
frequency of monitoring table is 
presented in the section in today's 
preamble on land application and in the 
technical support document for the part 
503 incineration requirements. 

Part 503 also requires that the THC 
concentration and oxygen concentration 
in the exit gas from the sewage sludge 
incinerator stack, information used to 
calculate the moist\ll'9 conte,nt in the 
exit gas, and combustion temperatures 
be monitored continuously. In addition, 
the final regulation indicates that the 
freqµency of monitoring for the air . 
pollution control device parameters . 
shall be determin~d by the permitting 
authority.. . 

The final regulation allows the 
permitting authority to reduce the 
frequency of monitoring for pollutant 
concentrations after two years of 
monitoring at the required frequency, as 
long as·the frequency of monitoring is 
at least once per year when sewage 

. sludge is fired in a sewage sludge 
incinerator. 'In deciding wb·ether to 
reduce the. frequency of monHoring, the 
permitting authority should .considef, 
among other things, the variability of 
the pollutant concentrations '8Jld the 
magnitude of the pollutant · 
concentrations. The Agency concluded 
that two years is an adequate period to · 
collect data ·to make the judgment about 
reducing the frequency of mon"itoring. 
Note that only the permitting authority 
can reduce the frequency ~f monitori:ng: 

Reco,rdk~eping.($ec(io.n sb3.47) 

The final part 503 regulation requires· 
the perspn who fi~s SB;Wage sludge in . 
a sewage sludge incine~tQr to develop 

Frequency of Monitoring (Section . the information specified iQ th_i~ section 
503.46) . · . . l . • and to retain the information for five . 

This section contains the frequency of years. The information that has to be 
monitoring re.quirement that apply , developed is information needed to 
when sewage sludge is fired in a sewage calculate pollutant limits for· lead, 
sludge incinerator. This includes the arsenic, caqmium, chromium, and 
frequency of monitoring for pollutant · nickel; information needed to ensure the 
concentrations, total hydrocarbons ·limits for those pollutants are met; and 
concentration and oxygen concentration information needed to ensure the 
in the exit gas from a sewage sludge standards for beryllium and mercury are 
incinerator stack, information used to met. In addition, records of the total 
calculate the moisture content in the° hydrocarbons and oxygen . 
exit gas, combustion temperatures, and concentrations in the exit gas from a 
the air pollution control device sewage sludge incinerator, the 
operating parameters. . information needed to calculate 

The frequency of monitoring· for moisture content of the exit gas, and 
pollutant concentratio~s is based on the information on combusti<>n 
amount of sewag~ sludge fired in a . temperatures and air pollution,control. 
sewage sludge incinerator during a 365 device oper11ting paramete~ must be 
day period. The larger the amount fired, kept. 

· Reporting (Section 503.48) 

Class I sludge management fa'cili.tl~s. · 
POTWs with a design flow rate equal to 
or greater than one million gallons per 
day, and POTWs that serve 10,000 
people or more must report the 
information in 503.47(b} throURh 
503.47(h) to the permitting authority 
once per 365 <lay period. The section in 
today's preamble on land applicatioi:i 
explains the reasons for requfring Class· 
I sludge management _facilities, POTWs 
with a design flow rate of one MGD or 
greater, and POTWs that serve 10,000 
people or more to report information. 

Part XII: -lmplementation of 40 CFR 
Part 503 

Clean Water Act 
The 1987 amendments to the Clean 

Water Act included significant changes 
to section 405 regarding the 
implem~tation of standards for the use 
or disposal of sewage sludge. Prior to 
the 1987 amendments, the CWA 
required that EPA develop standards for 
the use and disposal (?f sewage sludge 
applicable to POTWs, but it did not 
specify how the standards were to be 
implemented,. whether through permits 
and, if so, unger what authority. 
Traditionally, National Pollutant 
Discharge Elimination System (NPDES) 
jurisdiction under the CW A arises when 
a point source discharges pollutants to 
navigable waters. Thus questions arose 
about the applicability of NPDES 
permits to regulate sewage sludge 
disposal that did .not involve discharges 
to navigable .waters.-Lik.ewise, other · 
permits either are medium-specific".(e.g.,. 
permits issuec;I. un~er the Clean Air Act} 
or regulate particular substances .or. 
methods of dii;p~sal (e.g., Subtjtle D of . 
the Resource Conservation and ... 
Recovery Act (RCM}); therefore, they 
also were ill-equipped to regulate 
comprehensively the use and dispQsal 
of sewage sludge across all media. 

The 1987 CWA ameQdments establish 
a program to protect public he1dth e.nd 

. the environment from the reasonably 
anticipated adverse effects of pollutants 
in sewage slu4ge. In addition to . 
req!liring development of standards that 
establish -pollutant limits and. 
management practices for each use and 
d isposal method, the CW A establishes 
req1,1irements for inclusion of these 
standards in specified perml.ts issued to 
treatment works treating domestic 
sewage. Thus, section 405(f) requires 
inclusion of conditions. to implement 
the sewage sludge standards in NPDES 
permits, uni.ass these conditions are 
included in ~ pennit issued either under 
one of the listed. Federal programs or by 
an approved St!te sewage sludge · 
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program. Section 405(0(1}, as amended, 
provides: · · ' 

Through Section 402 Pennlts.-Any permit 
issued 'Under Section 402 of this Act to a 
publicly owned treafment works or any other 
treatment works treating domestic sewage 
shall include requirements for the 4se and 
disposal o( sludge that implement the 
regulations established pursuant to 
subsection (d} of this s~tion, unless such . 
requirements have peen Included in a pel'IJ)it 
issued under the appropriate provisions of 
subtitle C of the Solid Waste Disposal Act, . 
pert C ofthe ·Sare Drinking Water Act, the 
Marine Protection, Research, end Sanctuaries 
Act of 1972, or the Clean Air Act, or under 
State permit programs approved by the 
Administrator, where the Administrator 
determines that such programs assure 
compliance with any applicable 
requirements of this section·• • • 

Thus the CWA requires EPA to 
implement the ·standards th~ough 
,NPDES permits unless the standards are 
not included in a Clean Air Act permit, 
a RCRA subtitle C permit, a Marine 
Protection, Sanctuaries, and Research 
Act permit, an Underground Injection 
Control permit under the Safe Drinking 
Water Act, or an approved State 
program permit. It is clear_ that permit 
coverage among the programs is to be 
complementary, not duplicative. 
However, it also is clear from .the 
statutory scheme that Congress 
contemplated_ comprehensive coverage 
of publicly owned treatment works and 
other treatment works treating domestic 
sewage through the permit program. No : 
facilities are to go unpermitted m_erely 
because they fall outside the traditional 
jurisdiction of medium-specific 
programs. Thus, if a POTW or other 
treatment works treating domestic 
sewage.does not have an NPDES permit, 
or any of the other permits listed in 
section 405(0(1) that implements the 
sewage sludge standards, the CW A 
provides that EPA may issue a permit 
solely to Implement the sewage sludge 
standards, commonly referred to as a 
"sludge-only permit." (See CWA section 
405(f)(2).} . 

Another important provision of 
section 405(f)(1) allows a State to issue 
permits to in:iplement the technical · 

. standards where the State permit 
program has been approved by the · 
Administrator. The Administrator may 
approve a State program upon · 
determining that the State program will 
assure compliance with the 
requirements of section 405. EPA 
interpreted the CW A to ·provide for 
opti~nal, not mandatory, .State 
programs, even if the State already has 
an approved NPDES program .. In the 
absence of an approved State program, 

· the appropriate EPA Regional Office 

will be the permit issuance authority for 
that State. 

In addition, section 405(e) of the 
statute is clear that the obligation to 
comply with sewage sludge standards is 

. independent of any permit or permit · 
conditions. 

di;;:s,:?~~r::~~
1:1~~!~~= ::',::r of 

determination exc:tlpt that it shall be 
unlawful for any person to dispose of sludge 
from a publicly owned treatment works or 

programs, so long as they are addressed 
· in a permit issued to a POTW or other 
. treatment works treating domestic 

sewage. When EPA is the permitting · 
authority (Le., where the State hes not 
sought and obtained approval of its 
sewage sludge permitting program}, the 
sewage sludge requirements will be 
implemented primarily through NPDF" 
permits, unless the requirements arii 

·. contained in one of the other listed 
Federal permits. 

any other treatment works treating domestic Requirements Prior to Promulgation of 
sewage for any use for which regulations 
have been established pursuant to (section the Technical Standards 
405(d}J, except in accordance with such The. CWA also requires that, prior to 
regulations. promulgation of the technical standards, 
Sewage Sludge Management Program NPDES permits issued to POTWs are to 
Regulations contain sewage sludge conditions. 

Moreover, the Administrator is 
On May 2, 1989, EPA promulgated · authorized to take other appropriate· 

regulations outlining the criteria for measures to protect public health and 
approving State sludge permit programs . the environment from the adverse 
and establishing permitting effects of sewage sludge (see CWA 
requirements for sewage sludge section 405(d)(4)).· ln response to this 
management (54 FR 18726}. These call for controls before promulgation of 
reg~lations implement two CWA the technical standards, EPA developed 
requirements: first, that permits issued an interim strategy for sewage sludge 
to POTWs and other treatment works permitting, in a document entitled 
t~ating domestic sewage co)1tain the "Strategy for Interim Implementation of 
sewage sludge standards; and second, Sludge Requirements in Permits Issued 
the requirement that EPA promulgate · to POTWs" (September 1989}. 
procedures for the approval of State Now that the pert 503 standards are 
programs. The purpose of the State promulgated in today's action, EPA will 
program and permitting rules is to regulate the use and disposal of sewage 
provide the implementation framework sludge by those standards. The interim 
for the sewage· sludge technical program, however, will continue to 
standards by: (1) Providing permit apply to those facilities, pollutants, and 
conditions to incorporate the standards use and disposal methods n.ot cov_ered 
iqto permits, as well as additional by today's standards. EPA retains 
requirements to track compliance with authority to impose permit limits 
the standards; and (2) setting approval : developed on a case-by-case basis or to 
requirements for State sewage sludge take other appropriate action necessary 
programs so that States can implement to. protect public health and the 
the _section 405 requirements. · environment regarding pollutants and 

The May 2, 1989, regulations . management practices not regulated by 
contained three principal sections. First, the part 503 standards, and to impose 
the rules revised the existing NPDES more stringent limits and requirements 
permitting regulations at 40 CFR parts where the part 503 standards are -~ot 
122 and 124 to include sewage sludge sufficiently protective at a particular 
conditions in NPDES permits and site. 
established these regulations as the 
basis for issuing sludge-only permits. 
Second, the rules contained revisions to 
40 CFR part 123 for States with NPDES 
authority that wish to modify their 
existing NPDES programs to include the 
regulation of sewage sludge. Third, the 
May 2, 1989, rules contained a separate 
pert, part 501, establishing procedures 
for approving State sludge management 
programs that are not part ofa_State's 
NPDES program. In addition, pert 501 · 
specifies the requirements for State ilon
NPDES sewage sludge programs. These 
regt,ilations reflect the intention of CWA 
section 405(0 that the sewage sludge 
standards may be included in any of a 
number of permits under different 

Relationship Between the Sewage. 
Sludge Program Regulations and 
Today's Standards for Sewage Sludge 
Use or Disposal 

The standards for sewage sludge use 
· or disposal promulgated today apply to 
· various final use or disposal practices 

that may be carried out by numerous 
parties. Before the 1987 CWA 
amendments, the standards applied 
only t~ POTWs. Recognizing that parties 
other than POTWs are likely to use or 
dispose of sewage sludge, Congress 
amended section 405(e) to make the 
standards·applicable to,any person who 
uses or disposes of sewage sludge. Thus. 
th_e Clean Water Act provides that · 

CX33 Page 111 of 157

PMILLE03
Highlight

PMILLE03
Highlight



Federal Register / Vol. 58, No. 32 / Friday, February 19, 1993 / Rules and Regulations 9359 

POTWs and other.treatment works 
treating domestic sewage, as well as 
other users and disposers, are subject to 
the standards. Moreover, section 405(e) 
makes these standards independently 
enforceable·even if conditions to 
implement ~he standards have not been . 
included in a permit as provided in · 
-section 405(f). 

EPA's progra~ for implementing and 
enforcing today's standards follows the 

. two-pronged approach established by 
the Clean Water Act. First, the standards 
are directly enforceable against any user 
or disposer of sewage sludge. POTWs 
and other generators of sewage sludge 
are users end disposers of sewage sludge 
even if final use or disposal is provided 
by some other party. Under the existing 
regulations and in accordance with the 
Interim Permitting Strategy, permits 
reissued to POTWs after the 1987 
amendments should include conditions 
specifying that POTWs are expected to 
comply wl_th the part 503 standards by 
the statutory deadlines even if the 
permits themselves ·are not modified to 
incorporate thOS!l standards. EPA will 
enforce the final part 503 standards in 
accordance with the Agency's existing 
.Enforcement Man~gement System . 
(EMS). ·Second, the standards will be 
implemented throj}gh permits issued to 
POTWs and other treatment works 
treating domestic sewage (discussed 
more fully in the following ·section on 
"who must. apply for a permit"). . 
Initially, EPA will rely strongly on the 
direct enforceability of the standards. 
Over the long tent), however, EPA 
intends that permits will become the 
primary mechanism for implementing 
the standards for POTWs and other 
treatment works treating domestic 
sewage. . 

The following discussion addresses 
several key issues related to 
implementation of the standards using 
the programmatic framework 
establishei;i by the:permltting . 
requirements o.nd ·state program rules 
promulgated on May 2, 1989: (1) Who 
must apply for a permit. {2) permit 
application requirements, (3) permitting 
priqrities, (4) requirements in the 
absence of a permit. {5) who issues-the 
permit and the_role of existing State 
programs, and (6) EPA's plans for 
outreach ana training to foster 
implementation of the standards. Many 
of the permitting issues. as well as 
others related to the national sewage 
sludge progr~m. are discussed in more 
detail in the May 2, 1989, Federal 
Register notice (54 FR 18716) . 

Who Must Apply for a Permit 

The CWA requ~;-es today·~ technical 
standards ·to be inclu~~d in. permits 

issued to the .key actors involved in . 
generating. treating, and disposing of 
sewage sludge. Section 405(f)(l) defines 
the permitting universe to include · 
POTWs and other treatment works 
treatirtg domestic sewage, including 
facilities that are not required to obtain 
NPDES permits pursuant to section 402 
of the CWA (section 405(0(2)). 
"Treatment worics treating domestic 
sewage" is defined at 40 CFR 122.2 to 
mean: 

A POTW or any other sewage sludge or 
waste water treatment devices or systems, 
regardless of ownership (including Federal 
facilities) used in the storage, treatment, 
recycling end reclamation of municipal or 
domestic sewage. including lend dedicated 
for the disposal of sewage sludge. This 
definition does not include septic tanks or 
similar devices. For pu11>9ses of this 
definition, "domestic sewage'.' includes . 
waste and waste water from humans or 
household operation that are discharged to or 
otherwise enter a treatment works. In States 
where there is no approved ·state sludge 
management program under section 405(f) of 
the CWA, the Regional Administrator may 
designate any_person subject lo the standar~s 
for sewage sludge use and ~isposal in 40 CFR 
part 503 as a " treatment works treating 
domestic sewage," where he or she finds.that 
there· is a potential fo~ adverse effects on 
public health and the environment from poor 
sludge quality or poor sludge handling. use 
or disposal practices. or where he or she 
finds that such designation is necessary to 
ensure that such person is in compliance 
with 40 CFR part 503. 

As explained fn the preamble to the 
sludge permitting regulations, the 
purpose of this definition is to capture 
all those facilities that "generate sewage 
sludge or otherwise effectively_control 
the quality of sewage_sludge or the 
m~nner in which it is disposed {and 
hence its effect on the environment.)" 
54 FR 1872~ {May 2, 1989). Thus, all 
POTWs must have permits that 
irf!plement applicable technical 
standards. Generally, the permit issued · 
to the POTW must include standards · 
applicable to, sewage sludge quality as 
well as the other permit condH_ions . 
required oy 40 CFR part 122 (e.g., · 
standard conditions and compliance 
monitoring requirements). In addition , 
the permit may include conditions 
related to any aspect of sewage sludge 
management developed on a case-by
case basis where the permitting 
authority determines that such 
conditions are necessary to protect · 
public health and the environment. For 
example. today's rule does not establish ·. 
standards for temporary storage of · 
sewage sludge. The permitting authority 
may ~evelop permit requirements to 
addi:ass.potential problems at tem_po~ary 
storage faciliti~s such as contamination 
of surface water or grou~d water or 

unrestricted public access to temporary 
storage locations. 

The permit may also include 
conditions establishing a POTW's . 
responsibilities when it"sends.its sewag~ 
sludge to other facilities for final use or 
disposal. As a general rule, a permit 
issued toll POTW that sends its ~ewage 
sludge to another treatment works 
ln!ating domestic sewage should specify 
the conditions under which that POTW 
would be relieved of its responsibility 
for use or disposal of its sewage sludge 
in compliance with section-405(d) 
standards. Generally, a PO1W retains . 
responsibility for use and disposal of its 
sewage sludge (i.e .• compliance with 
part 503 standards applicable to its use 
or disposal practices) unless it transfers 
its sewage sludge to another treatment 
works treating domestic sewage. For 
example. a permit rssued to a POTW 
that sends its sewage sludge tp nn 
incinerator owned by another 
municipality would not necessarily 
include all standords appljcable to 
incineration. The permit for the 
generating POTW would generally have 
standard conditions, while the permit 
issued to the incinerator would contain 
standard conditions and other specific 
conditions relating to the operation of 
the incinerator and the quality of 
sewage sludge going into the 
incinerator. . 

The scheme contemplates that 
facilities other than POTWs may also be 
required to apply for permits. Treatment 
works treating domestic sewage, as 
noted above, include facilities dedicated 
to the disposal of sewage sludge (i.e .. 
surface disposal sites and incinerators). 
In addition, certain facilities that handle 
sewage sludge may be.required to apply. 
for a permit; particularly where they 
alter the nature·of the sewage sludge 
before ultimate use or disposal. EPA 
considers that the sewage sludge has 
undergone a change in quality if. . . 
through processes such as stabilization. 
composting, digestion, or heat 
tr.eatment, a change has occurred in 
pollutant concentrations, pathogen 
levels. or vector attraction properties of 
the sewage sludge (on a dry weight 
basis) sufficient to change its regulatory 
status under part 503. A sewage sludge 
:;)so cha~ges in quality if it is blended 
permanently with bulking agents {such 
as sawdust or wood chips} or with 
sewage sludge from another treatment 
works (as a· material derived from · 
sewage sludge, a sewage sludge product 
remains su_bject to the definition of 
sewage sludge under section 503.9). 

EPA does not consider dewatering, of 
itself, to constitute a chapge in sludge 
quality. Dewat~ril)g·increases the solids 
content of sewage ~Judge without . · 

' . 
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rrooessarily changing iUi·tlry-weigbr 
pollutant. concenuatiomr.. pathogen. 
levels,_or vector ettractlon propmtles; in 
addition, because sewage sludge 
monitoring information is reportecl OR a 
dry. weight basis, the solids.cont'ent'of 
the sewage sludge is irrelevant to its 
quality, under p&rt 503: EPA also doe, 
not' consider. the placement' of sewage 
slhdge in a bag or other container for 
sale or giveaway to constftut9 treatment 
or.a cliange in sludge qµallty, since the 
sludge.bc.s not bean modified'with 
respect to pollutant concentrations, 
pathogen levels, or vector a~traction 
properties. Thus a parson who simply 
dewaters the auwage slut3ga, or who 
places the sewag., siudgs in a bog.or. 
similar encicmre for sale er 
distribution, would nn.t be a trsat:nent 
works treating d0mestic sew~gll. 

If the traalmeot wor"£ gsn0?"ating the 
sewage sludge trerisfe,c; sewege sludge 
to a person who ch.Bn33:; tli13 quaiity of 
the sewaREJ sludge, t.."itJ entity changing 
tha quality i's a traatmant worke treating 
domestic s1:1waga. That entity is not only 
subject to part 503 stsndards bufis efao 
mqµired to apply for a pern1it. If, 

~ liowever, tl1e·treatmeni'works 
generating the sewage sludge provides 
sewage siudge to a pors:m who does not 
change·the quullty, the gem,rating 
treatment wotks retains the 
responsihili!y for the ultimate use or 
disposal of'l.he sludge and must ensure 
that: the part 503 requirements are met. 

Generally, as noted above, facilities 
other then P.OTWs thardo not change 
the qµality, of sewage sludge would not 
be required to apply for permits. Among 
such. facilities or operatious are contract 
sludge haulers or.land· appliers. 
However, 88 prev.iously explained, EPA 
retains the authority under section 
405(d)(4) of'the. CW A to Uilce sucll action. 
as it' determines is appropriate fa protect 
public .health and the environment.from 
adverse effects from the pollutants in. 
sewage sludge. EPA.'s cWTenf 
regulations at 40 CFR I22.l(b}(4) 
provide that the Regional Administrator 
may designate any p.erson subject to the 
standards for sewage sludge use and· 
disposal as a treetrnent:works treating . 
domestic sewage wliere necessary to 
protoct pub!.ic health and the 
environmenrfrom the adverse effects of 
sewage sludge or to ensure compliance 
wit_h the sewage sludge technical' 
standards. Exerdsing this authority. in 
special circumstances, EPA may. 
conclude tbat;protection' of'public 
health and·the environment requires a 
facility, or. operation to apply, for a 
permit that·otheJ1Wise would.not need, 
one. 

Ttie dlSGUssion beJow elebarates upon 
the foregoins e1_1d-addresses who must, 

apply for a permirand:how other users 
and•d.isposers might be f88Ulilted 'by use 
and dispoSllJ'·pract1ce. 

Land· A.ppllwttion· 
Land application, und81' § 50i11:of· 

today's rule-, essentially refers to the 
beneficial' use of·sewage·siudse through, 
placement in oron tbe·soil: in a- manner 
that utilizes the fertilizing and soil· 
conditioning properties of-the sewage: 
sludge. The definition of land 
application,eovors·a .number of. 
scenarios. Sewage,sludge-may be 
applied to the land in hulk fonn~ 
directfy by the treatment works or by a 
commercial enterprise. tand·application 
of bulk sewage sludge may take place on 
land owned by the treatment works or 
on privately-held land. Sewage sludge 
may also be packago<hnd·.disbibuted, 
in some cases after,further processing; 
for sale or give-away to the generul· 
public. 

Land application may. involve any or 
all' ofthe following parties: The 
treatment' works ganeratins the sewage 
sludge· (or. other-person who prepares 
the· sewage sludge fur application to,the 
land), a distributor·of the sewaguludge, 
a person who applies the sewage sludge 
to the land, and the owner or 
leaseholder of the land to which the 
sewage sludge is applied'. In-.tlie 
simplest case, where the treatment 
works (ore commercial·land applier· 
that does not change the quality of the 
sewage sludge). applies the sewage 
sludiw to land owned by. the treatment 
works, the treatment works retains . 
contror over the entire proooss of.sewage 
sludge generation, treatment. and 
application to the. land. In othet cases, 
the treatment work-s provides the 
sewage sludge to another [!arty for. 
further treatment (such as composting) 
or blending with sewage sludges from, 
other treatment war.ks and by so d9ing. 
the treatment works at· some point 
affe.ctively relinquishes control ovar the 
quality of the sludge. 

Subpart B of today's regulation 
applies to a person who applies sewage 
sludge to the land, to a person who 
prepares sewage sludge for application 
to the land, to the sewage sludge 
applied to the land, and. to tlie land .on . 
which sewage sludge is applied. Any, 
person who generates sewage sludge or 
who changes tho quality of sewage 
sludge and·<;ontrols the ultimate use or 
disposal'afse.wage slud~ is a treatment 
worJZs treating domestic sewage and 
must-apply for. a permit.containing 
sewage sludge conditions. TyRically, 
owners or. occupants.of.limd .. on .which. 
sewage.&ludge is applied are-not
consi4,tlnld-tMBtment worb. treetins, 
domestic sewage and' ~Bed.not apply for 

a. germ it: Thay would~however, be 
expected' to comply, with· anx standards 
tliet apply, to· management of tlie site. 
after.the sewase sludge is applied'(e.g., 
any ecces5' n1.Strfotions. associated' with
sewage sludge,meet1ng Class 8 pathogen
requirements); 

If the treatment' works is the pnrty that 
applies sewage sludge to the.land;_tho 
tmatmenf.works will~ issuecfa permit 
ilia( spells ourthe conditions- for land, 
application contained in today's.rule. If 
the treatment works uses a commercial 

· sewage -sludge applier that does not 
clianse the quality. of the sewage sludge 
for lend application, the treatment 
works will.still be held accountable 
under today.'~ rule andlhrough i.ts 
permit for the commercialappliar's 
compliance with the part 503 standards, 
since tha-Agency.considars .thet the 
treatment works still retains control 
over the quaJHy of the sewage sludge. In 
this case, u the generator of.seW6ge 
sludge, the treatment works cannot limit 
its resP.onsibility for. the use and 
disposal' of the sewage sludge in · 
compliance w.ith the. standards merely. 
by transferring the sludge. to a 
commerciafapplier. Tiie:appfier. would, 
however, also be governed.directly, by., 
the part 501 stander.ds. If the treatment 
works applies its sewage sludg!t to the 
land· in another jurJsdiction,.it may el,o 
need to appJy. for a· State or. local permit 
in that jurisdiction .(to enable that 
jurisdiction.to impose compliance 
monitoring and facilitate any neceuary 
enforcement actions). On the:othar 
hand, if.the treatment works transfers 
the sewage-.s.ludge to another. treatment 
works t~eting.domesUc sewage (sucb as 

·a commercial treatme.nt facility, 
fertilizer manufacturer, or disposal 
servioo), that.second treatment works 
treating domestic sewaga.would-be 
reqµired .. to-apJ?ly-for a pennit that · 
essentially picks up·control,where the 
generatins-treatment-works'. permit. 
leave, off. 

Subpart 8. of:tod'ey.'s rule includes. 
genemr reqµ.iraments, pollutant limits, 
management practiCSB, pathog_en. 
requirements, and·v.ector attraction 
requirements. As described elsewhe.re in 
today's rulema.king, in.certain cases a . 
sewage sludge-or, sew.age &lmig(t product 
that meets certain. minimum qµalily; 
req1,1irement.s is not.required to meet · 
some or aU-ofthe controlumder pert 
503. The Agency belieues that-if sewage 
sludge (or meteriel'darivad from sewage 
sludge) moets these r.eqµirementa, prior 
to land· epplicarion, nu-further control, 
are needed· on the sewage sfudge or on 
the land w,btmJ.tJm·sewage,sludge.is 
applied-in .order, to. nroteGt:public health 
and-lhe-en1Yir.onmenl from N1asonabl* 
anticipated adverse effects of pollutants 
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in the sewage sludge. The rationale for 
not applying the general requirements 
and management practices is that 
sewage sludge that meets the three 
quality requirements has a · 
comparatively higher value. ~ecause of 
this, the sludge most likely will not be 
applied to the land inappropriately (i.e., 
"wasted"). In addition, the Agency does 
not expect over application to occur 
because it could reduce crop yield, 
which is counter to the main reason to 
apply sewage sludge to ilia land. When 
the sewage sludge meets the three 

. quality requirements, it is a fertilizer 
material and should be regulated 
similarly to other fertilizers. 

Under § 503.10 of.today's rule, the 
general requirements of§ 503.12 and the 
managem~nt practices of§ 503.14 do not 
apply to a bulk or bagged sewage sludge 
if the sewage sludge meets the pollutant 
concentrations in § 503.13(b)(2), the 

. Class A pathogen requirements in 
§ 503.32(b), and one of the vector 
attraction requirements in 503.33(b)(1)
(8). The general requirements and 
management practices do not apply to a 
material derived from bulk or bagged 
sewage sludge if the material meets the 

. minimum concentration, pathogen, and 
vector attraction requirements. All 
Subpart B standards, including 
monitoring, recordkeeping, and 
reporting requirements are inapplicable 
to.material derived from bulk or bagge~ 
sewage sludge, if the sewage sludge 
used to produce that material meets the 
minimum concentration, pathogen, and 
-vector attraction requirements described 
above. The treatment works generatir,g 
the sewage sludge from which the 
material is derived remains responsible 
for any monitoring, recordkeeping, and 

· reporting requirements, however. . · 
After it is generated, sewage sludge 

generally will be land applied according 
to one of the following three scenarios: 
(1) The treatment works (or a 
commercial applier that does not change 
the quality of the sewage sludge) applies 
the sewage sludge to the land (i.e., 
under the wording of today's rule, the 
"person who prepares" is also the 
"person who applies"); (2) the treatment 
works provides the sewage sludge to 
another treatment works treating 
domestic sewage that further changes 
sludge quality and assumes 
responsibility for ultimate land 
application (i.e., the "person who 
prepares" provides the sewage sludge to 
another "person who prepares"); or (3) 
the treatment works demonstrates that 
the sewage sludge meets certain 
minimum quality require.ments and 
. that, as described above, no further 
sewage sludge managemen_t 
requirements (except for certain 

monitoring, recordkeeping and 
repo_rting requirements) apply. 

An explanation for each scenario 
follows: 

(1) If the treatment works applies its 
sewage sludge to the land (or sends it to 
a commercial applier that does not 
change the quality of the sludge), the 
treatment works retains direct control 
over the quality of the sewage sludge 

- arid is responsible for ensuring that the 
part 503 standards are met. In its permit 
application, the treatment works must 
announce its intent to apply its sewage 
sludge to the land either directly or 
through the use of a commercial applier. 
In the permit application, the treatment 
works must either identify all land 
application sites In advance, or submit 
a copy of its land application plan, 
which includes the geographical area 
covered, the site selection criteria, site 
management practices, and a provisioQ 
for public notice (including at a 
minimum notice to the permitting 
authority and adjacent landholders) 
(§ 501.15(a)(2)(ix)). · 

The permit issued to the treatment 
works will qmtain the part 503 
requirements that address the land 
application practices described In the 
permit application. EPA has determined 
that, when Congress amended section 
405(e) to extend the obligation to 
comply with the. sludge standards to 
each person using or disposing of 
sewage s[udge, Congress did not intend 
to limit or transfer the respon~ibility of 
the. generating POTW for ensuring 
compliance with ~e standards except 
insofar as the generating POTW sends 
the sewage sludge to another treatment 
works treating domestic sewage. In 
other words, a treatment works · 
generating sewage sludge retains its 
duty to comply with the sewage sludge 
use and ~isposel standards except 
where it transfers its sludge to another 
treatment works treating domestic 
sewage that is itself su~ject to 
permitting requirements under sectiol) 
405(0 of the CW A. 

The treatment works generating the 
sewage sludge must apply for a permit 
and must identify, in the permit 
application, the person(s) who will 
apply sewage sludge to the land. In its 
application, the treatment works -. 
generating the sewage sludge must also 
identify the land application sites or 
submit a land application plan. EPA 
expects that although the treatment 
works generating the sewage sludge 
does riot actually apply the sewage 
sludge to the land, the treatment works 
generating the sewage slu~ge .will exert 
sufficient control over the land applier 
to enable the applier to comply ,with the 
part 503 standards. For this reason, 

§ 503.12 requires the treatment works to 
provide the applier with the Information 
necessary to comply with the standards. 

Since under this scenario the land 
applier does not treat the sewage sludge 
or otherwise change sludge quality, the 
land applier is not a treatment works 1 

treating domestic sewage and is not 
. required to apply for a pennit. In this 

case the part 503 standards apply 
directly to the land applier. The permit· 

· issued to the treatment works gen_erating 
the sewage sludge must contain 
sufficient controls to ensure that the 
treatment works informs the land 
applier of what ivquirements must be 
met, and that the treatment works is 
held responsible for compliance with 
part 503 by the land ap{>lier. . 

Certain part 503 requirements apply 
to the treatment works generating the 
sewage sludge, and certain requirements 
apply to the land applier. Generally, 
they can be summarized as follows: 

• Under§ 503.12, the generating 
treatment works must provide both the 
.land applier and the site owner with the 
information necessary to comply with 
part 503. . , 

• The generating treatment works 
must' ensure that the sewage sludge 
meets the pollutant limits in § 503.13. 

- • The sewage sludge must be applied 
to the land in accordance with the -
management practices in §5'03.14. The 
treatment works generating the sewage 
sludge will be responsible for informing 
the land applier of applicable . 
management practices, and the land 
applier will be responsible for 
compliance with_ those management 
practices. 

• The generating treatment works is 
responsible for providing all necessary 
treatment to meet the pathogen and 
vector attraction requirements in 
§503.15. The land applier and site 
owner will together be responsible for 
carrying out any necessary site access 
restrictions. 

• The generating treatment works 
must monitor the sewage sludge 
according to the requirements In 
§ 503.16. . 

• The generating treatment works 
must keep records as required in 
§503.17. . 

• The generating treatment wo·rks 
must report to the permitting authority 
as required in § 503.18 if it is a Class I 
sludge management facility or if it Is 
required to do so in its permit. 
(Conceivably, a land applier could be 

. desigqated by the permitting authority 
as Class I or otherwise subject to 
reporting.) · 

(2) Under the.second scenario, the 
sewage sludga is not applied to the land 
by the treatment works generating the 

CX33 Page 114 of 157



0062 Fed'eraf: Register f> Vol. 5&; No, 3'~ f Fticfay; Feoruary• 19; 199·3 l' Rules, an~ Regulations 

sewage slud~e; but it: is pro.vided t11a· disposar ~ite, an.d' t<n·surfuca disposer 
person-~ha·provid89 further treatment: site. 
or otherwfstr changes the quallty-oftfie As a,U,,attnent ·worb treating 
sewage sludgo (i.e., another "peJ'SOn· domestic sewage, a surface disposal site 
who prepares"); The person who• . is· subiec:t:tu. permitting requirsments 
changes ilie quality of the- sewaga sludge under part-1-22: 124 or50t. If a· surface 
may-apply it to the land In bulk· fonn; disposal sita is owned or operated by 
place it in·a bag or-siinilaren'Closure·fbr tlie treatment works generating the 
sale·or·distribution to the pulillc,.or· sewage sludge (i.e., the "person who 
provide .it to another-facility for-further pr.spar.es"), the part 50:J requirements · 

· dlstribution and'marketing: . for the disposal site will be contained in 
. Both the treatment works generating· the·pennit issued· to the generating\ 

the sewage sludge and the-peISOn· who· treatment-works·. If~ howe-ver, the 
chang_es:tbe-sewogesludgo,quallty must surface disposal site·is owned or 
apply fer,a permit. fu. its permit' operated by·anothm-party, both parties 
appUcation,. the-generating ttemmant must apply for pennits containing 
works-must· iden:tt fy-the:·person· w,hG: applicabl8 part 503 · requirements. 
wJltchanga the quallty.·ofth-e sewage Applicable requirements 8J'9· in subpart 
sludge: under §,503·.t2rltmusrprovidtt € of part 503 andconsist-of general 
that•pel'Son. with: the information, requirements-(§ 503~22);- pnllutant limits 
neG&SBacy-to romply with part' 509i. Tlie (§·509.23'); manegement'practices 
pemm.w.ho changes-sewege,,sh.tdge. (-§-503-.24); pathogen and vector 
quality, must comply wtth, th'8 part 503 . attraction requirements (§ !103.25'); an& 
requirements in-it6-pennit:(or; p&nding monitoring, recordkeepfng; and 
permifi9SUanctJ, with pert 503,directly) . . reporting requirements (§~303':26'.-

(3.) .Certain part503 requirementirare 5Q3·.28): · . 
inapplicable tu-the treatment'WOJK:J. 
generatintt the sewage sludge ,if the· . 
sewage sludge meets certain minimum . 
critltria -regardintt polluttmt' · 
concuntmtiom,, pathogen. levels, and·· 
v.ector.attractfon properties, If;tbe
sewoge sfodgff,(or:the· material derived 
from,sludge}' mEJets the-poltut'ant 
eoncentrations. in·§: S00-.1:3(b )(31, i.,e-
o:lass, 4 pathogen reduction: 
requirements. in-:§.503.3·2taJ. and 'one-of: 
the vectm::ettrai;Uon requimment~ of 
§ 50tf.3·3-l(bl{1!):-.{8);. tf\e treatment' wor~ 
genorating·the:scwege: sludge: not 
requked,,ta.meet' the general· 

· . requirements of §.503.12 and the
manogement':praetices of§503J1'4. 

. l?ur..tbennore, ifa,matorialds. der.i-ved, 
from,a,sewege· sludge that'meets-the . 
pollutnnrconcenttatfons In. 
§ 503'.l3(b)(3); the €!au A pathogen. 
reduetion requirements-ins§ 503'.32(a); 
and0one of.the \\8Ctor· at.traction: 
requirements of§ 503.33 (b) (-lHa), the 
matetial ·is.not required: to meet. the 
subpart:' IJ:requil8ments,. including· 
monitoring; reeordkeeping; end·· 
reporting requirements. 

Surface Disposal. 

Surface ~sposal, under toda.}\'s. 
regulatton, is· thu placement of sewage 
sH1dge on an-area.of land dedicat'ed'to. 
the-disposal of sewage: &fudge· and'. 
containins, one o,•more active, "sewege· 
sludge unit's." A surface;dfsposal.'site·ls, 
by,dofinition, a. treatment ·works tmeting 
domestic-sewage. Subpart.-C oftod.ay.'s· 
rulemaking applies to-any. person who . 
prepares sewage sludge for placement,· 
on a· 9W'face-disposal site, tu the owner/ 
operator ofa. su.rfilc8• disp'Ollal' site, to'tlre 
sewage,sludge placed:,on-a· 9Urfiice· 

Incineration, 

Subpart'E' ortodey's regulation--
applies to any p-erson-wµo fires-sewage 
sludge:fn a'sewa&esludge incinerator; to . 
sewege·sludge fired-in-a sewage sfodg". 
incinerator-, andtto·a··sewege sludge·· 
incinerator; Subpart B includ-e8' gene~I 
requirementit (§' 503·.4'21; ·p6Hutant · limits 
(§ so:u:t): operationar standards ' 
{§ 503'.44!); management practices· 
(-§ 503:4'5'}: and monitoring; 
recordieeping; and! repertl ng · 
requirement&' (§:503-.413 through· 
§·503'.48), Undor·~ 503.43, .site-specific-

. _variables· (lncinerator·type, dispersion, 
factGr; cwrtl'Ol efficiency ,.feed· rate-, stack 
height) must"be used· to-calculate 
allowabfe-dml}\·concentratlons- of 
menic, cadmium, chromium-, lead; and 
nickerin·the0 sewege sludge fed to·the · 
incinerator. 

A sewege,sludge incinerator-is 
considered; to ~ a-treatment works
treating domestic sewege undor 40 CFR 
122.2 and therefore must·obtain 8· 

permit. If. as i5' mostly the case·, a 
sewage sludge incine!'ator.is operated by 
tho treatmentworb generating the 
sewage•sludge, the-pemnit-'issued·to the 
generating treatment works: will contain 
the pert 503·requirements·applicat>le to 
it's'sewage sludge incinerator. In those 
insUmCl!lf where-a tr'l'Jatment works 
genereting sewage -sludge sends its 
sewage sludge tb·anotlrersawage sludge 
incinerator, the permit' issued to the 
generating·ti-.mtment works would 
g&nerally contain standard conditions-. 
The sewage:s)udge.incinerator1s permit, 
meanwhile, would'lndude the sewage· 
sludge·polwtanflimit's, emission limits.
operational standards, and management 

prectfoes required by the part 5'03° 
lncin6l'attlr. stlmda:rds. · 

Septase·Haulem. 

Domestic 8'8ptllgeis considered' 
sewoge·slud~ undertoday's ruler 
therefore, users:and disposers-of.' 
domestic septage must-comply with tlio 
standai:ds applicable to their·use or. 
disposal practices:. Hol.Wver, EPA 
generalty. does not oxpect to i96Ue 
permits to,septage haulers because they 
are-not:oonsidered to be treatment'. 
works fteatlng:domestic sewage (unless . 
specificaUy, designatlld by the Regional 
Adminiotrntor-): (54 FR 18726, May Z, 
1989). Instoad·; EPA will rely. on the 
direet ~forceability of todey.'s rule to 
implement' the standards with respect:to 
septage-haulor,s. · , 
· Septllge::beufors:will beorequiretl':to·. 

keep rett0rdir-of:basic information atout 
thei'r: use-amt.dispusa J. practices. (Note, 
Septage·tellento-a,l?(?)TW for·tteatment 
Is noreonsidered·:use or·disposal' aml·,. 
-therefore, is:not ~vemd'by.,today's: 
standilr-ds.)':Tiie•person applying the. 
domestfo septag,rttJ,the land must, 
comply-with ~ulrements- fur annual~ 
appUoation ·rat&{,§ 503. l 3(c)); peth-og_en 
and,ve6t'or atbedion•(§,503.15 (o)lan~f 
(d)), monfttuing·('§;503;1~(o)), and; 
recordkeeping ('§ 503. l 7(b)). 
(Altematel)',.the:-person applying·tfie , 
d'omestfo·sept'llg8' may oompl1 with· tfle 
subparf o: requirement!l· ful' sewage• 

. sludge,unleSBi,peaifica~ly, indioatedi 
otherwise\ Because· the-sewage: sludge• 
standards are- more-stringent; EP~ d'oes 
not0 e,tped'many·septage, haulers to· 
selilt:t•tltem:)p · 

Surfile9'-'di5po311f ofdomestio septage 
is-subject lb-the •veet01" attraction. 
r8tJUii'emenl'll-of'subp11rt D; Vnder 
§ 503:Z6", eacl1,containerofd'omestic:. 
septnge-pleced:'on·a-stiwage sludge unit 
shaU·be·monitorod~for ·complianca with 
the·vect'orat'trnctlon requirement al' 
§ 503.33{b}(l'2);.ff:the v.ecturattmct1on· 
requirement in §'503'.33(b)(lZ) is met 
when· cfomest_ic septage Is placed on an 
~ctive·sewage sludge unit'. 

PermiVAgpJication Requirements 
Gur.rentiy,.under§§ 1'22.Z2(c)(2}(i-) and 

501'. l'S{d)f!rJfi,iJ{A} of the-sewage. sludge 
permit'program.regulation&, any POf.W. 
or,,otii-er'treattnent·wo~· treating· 
domestic sewege-witli an existing 
NPPES p'Ul'ltlit' must submit sewage-. 
sludge· permit application· il}funnat'ion· 
when·its moo -application ·for NPDE5 
permit renewal is due, or-within 12'6 · 
dayS" of pl'Omulg_ation of an applicabfo 
part 503 .. standard for sewoge slu9ge use 
or disposal; whichever comes ffrst. If a 
treatnrenfwo~s· treating domestic 
sewage is not subject·to the NPDES- · 
permitting·program,(ii.e .• it'i8' a "sludge· 
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only facility"), it is required under 
§§ 122.21(c)(2)(ii) and 501.lS(d)(t)(ii)(B) 
to submit permit application 
information within 120 days of 
promulgation of an applicable part 503 
standard or upon request of the Director. 
If a treatment. works treating domestic 
sewage commences operation after 
promulgation of an applicable part 503 
standard, it is required under 
§§ 122.21(c)(2)(iii) lnd . 
501.15(d)(l)(ii)(C) to submit e permit 
application at least 180 days prior to the 
date proposed for commencing 
operations. • 

EPA estimates that approximately 
16,000 POTWs are in operation · 
nationwide and that between 3,000 and 
5,000 other facilities also meet the 
definition of treatment works treating 
domestic sewage because they exert 
control over the quality or disposal of 
sewage sludge. Under existing · 
regulations, therefore, up to 20,000 
POTWS and other treatment works 
treating domestic sewage would be 
expected to submit sewage sludge 
permit application infonnation by June 
21, 1993. 

On May 27, 1992, EPA pl'l)posed a 
phased approach to the submittal of · 
sewage sludge permit applications, 
which would reduce the number of 
applications received during the period 
immediately following promulgation of 
the part 503 standards. (57 FR 22197). 
EPA proposed this app~ to manage 
permit applications more efficiently and 
to prioritize permitting activities among 
different types of facilities and sewage 
sludge use or disposal activities. EPA 
expects to promulgate the revised 
permit application requirements after 
promulgation of these standards. 

Under the phased approach, as 
proposed in EPA's May 27, 1992 notice, 
the Agency would only require sewage 
sludge permit applications during .the 
initial period following promulgation of 
part 503 from treatment works treating 
domestic sewage that are expected to 
have site-specific pollutant limits in 
their pennits. Certain ueatment works 
treating domestic sewage are required to 
have site-specific permit limits. Other 
treatment works treating domestic 
sewage may request site--specific permit 
limits under certain circumstances,.as 
discussed below. 

Site--specific permit limits are 
required for sewage sludge that is fired 
in a sewage sludge incinerator or placed 

· on certain types of surface disposal 
sites. Applicants intending to incinerate · 
sewage sludge in sewage sludge 
incinerators are required, under S 503.43 
of today's rule, to use sittHpecific 
variables (.incinerator type, dispersion 
.factor, control efficiency, feed rate, stack 

height) to calculate allowable daily established lo paragraph (d)(lXII) of this 
concentrations of arsenic, cadmium, section the following lnfonnation: 
chromium. lead, and nick.el in the (i) The activitie• conducted by the 
sewage sludge fed to tho incinerator. applicant which n,qulre it to apply for a 

permit: 
Pollutant limits for surface disposal (ii) Name, mailing address. and location of 
sites may be calculated on a site--specific the treatment works treating domemc sewage 
basis where the site-specific parameters for which the application is submitted: 
at the site are different from the national (iii) The operator'• name, address, 
model{§ 503.23(b)). Under the proposed · telephone number, ow1111~hip status, and 
application deadline rule, requests for status as ~ederal, State, pnvate, public, or 
·t 'fi 1· ·t ·11 L- 'd d o\her entity: s1 e-spec1 tc im1 s w1 ,.,., cons_1 ere (Iv} Whether the facility ls located on 

beyond the first round of penn1t Indian lands· 
applications only for good cause. Good (v) A listi~g of all permits or construction 
cause includes instances where an approvals received or appJled for under any 
applicant does not hove informotion or the following programs: 
when the part 503 standards are . (A) HazardoUB Waite Man98ement program 
promulgated to indicate that site- under RCRA. 
specific pollutant limits will be (B) UIC program under SOWA. 

( h (C) NPDES program underCWA. 
n?cessary e.g._. it c anges use or (D) Prevention or Significant Deterioration 
disposal practices). (PSD) program under the Clean Air Act. · 

For treatment works treating domestic (E) Nonattalnment program under the 
sewage that currently hove NPDES Clean Air Act. 
penni~s and will not ne~ site-specific (F) National Emission Standards lot 
pollutant limits, the sewage sludge Hazardous Pollutants (NESHAPS) . 
information would be submitted when preconstructlon approval under the Clean IJr 

their applications fo~ ~~rmit renewal ate Afc) Ocean dumping permits und~ the 
due. Sludge-onlyJacihties (i.e., those · Marine Protection Research and Sanctuertes 
without existing NPDES permits) would Act. • • 
submit a subset of application (H) Dredge or 611 permits under section 
information within one year after 404 ofCWA. 
promulgation of an applicable part 503 (I) <>!her relevant environmental permits, 
use or disposal standard. Based on.this Including State or !ocal permits. . 
Information the permitting authority . (vi) A topagraphtc map for other map if a 

. • . topographic map Is unavailable) extending 
would be able to determme whether one mile beyond the property boundaries or 
additional information was needed and the treatment works treating domestic 
whether to issue a permit. sewage, depicting the locaUon of the sludge 

In its May 27, 1992 notice EPA also management facilities (including disposal 
proposed to extend the time period over sites), the location o(all weter bodies, and 
which permit applications must be t~e location or wells used for drinking water 
submitted by these "first phase" hsted In the publl~ records or othmi:vl1e 
facil" res from with· 0 120 da s aft r known to the applicant within v. mile or the 1 1 • . . 1 Y. , e property boundaries: · 
,promulgation of part. 503 to within 180 (vii) Any sludge monitoring data the 
days.~fter promulg~ttoo of part_ 503, to applicant may have, Including available 

. provide adequate time for applicants to ground water mowtorlng data, with a 
eompile necessary information. description or the weU locations and· 

. . . . approximate depth to ground water, for 
Application Information Required. landfills or land application sites (see 
Application requirements related to appendix I to 40 O'R part 257); 
sewage sludge use or disposal were (viii) A description of.the applicant's 
established by the May 2, 1989, sewage sludge uso and disposal practices (including. 

where applicable, the location of any sites 
sludge permit program regulations. where the appllcasat transfers sludge for 
Section 122.21(c)(2) requim all treatment and/or disposal. es well as the 
treatment works treating domestic name of the applier or other contractor who 
sewage to submit sewage sludge pennlt applies the sludge to land lf diffezent Crom 
applicatio~ infonnstion to the director. the applicant, and the name or any 
Section 122.21(d)(3)(ii) specifies which distributors wben the sludge will be disposed 
information must be submitted, namely, of through distribution and marketing, if 
h r ( different Crom the applicant); 

t e in1ormatlon at § 501:15 a)(2). (ix) For eoch land application site the 
Section 501.15(a)(2) requires two applicant will use during the life of the 

types of information: general facility ,pennlt, the applicant will supply lnfannatiiln 
information (paragraphs (iHvi)} and necessary to determine If the site is 
information on l>9Wage sludge use and appropriate for land application.and a 
disposal practices (paragraphs (vii}- . description or how the site ls (or wm bo) 
(xii)): The information requirements are managed. Applicants lntendin3 to apply 
as follows: . · sludge to land application sltes not Identified 

at the time of application must submit a land 
(2) Infonnalion requirements. All treatment application plan which at a minimum: 

works treating domestic eowage shall .ubmit (A} Describol the geographical area covered 
to the Director within the time frames by the·plan; 
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(B) Identifies site selection criteria; 
(CJ Describes bow sltes will be managed; 
(D) Provides for advance notice to the 

permit authority of specific land application 
· sites and reasonable time for the permit 

authority to object prior to the sludge 
application; and 

(El Provides for advance public notice as 
required by State and local law, but in all 
cases requires notice to landowners and 
occupants adjacent to or abutting the 
proposed land application site. 

(x) Annual sludge production volume; 
(xi) Any infonnation required to determine 

the appropriate standards for permitting 
under 40 CFR part _503; and 

(xii) Any other Information the Program 
Director may request and reasonably require 
to assess the sludge use and disposal 
practices, to determine whether to issue a 
permit, or to ascertain appropriate permit 
requirements. 

For purposes of today's rule and 
permit applications triggered by 
promulgati9n of today's rule, the most 
significant information requirement is 
the requirement in paragraph (xi) to ' 
submit "any information required to 
determine the appropriate standards for 
permitting under 40 CFR part 503." The 
information requirements related to the 
part 503 standards were kept general in 
the May 2, 1989, rule because part 503 
had not yet been promulgated. Today's 
rule establishes more specific 
information requirements for each use 
and disposal practice. Permit applicants 
must identify their chosen use and 
disposal practices and submit 
information which will enabl~ the 
permitting authority either to determine 
compliance with the standards or to 
derive site-specific pollutant limits 
where the applicant seeks site-specific 
limits as provided in today's rule. EPA 
expects to issue additional guidance · 
detailing what information is needed for 
each use and disposal practice. EPA also 
is in the process of revising the NPDES 
1application form for POTWs, which will 
include requirements for submitting 
sewage sludge use and disposal 
information. (Prior to rulemakings 
affecting application forms. EPA intends 
to issue interim 13pplication guidance to 
facilitate the collection of this 
information.) EPA does not anticipate 
issuing or reissuing. permits to all 
existing P01Ws and other treatment 
works treating domestic sewage at one 

.time. This approach, which was in the . 
proposed permitting rule, was 
abandoned as impractical given the . 
severe resource burden that would 
result. Instead, EPA expects that all . 
permits reissued after promulgation of 
part 503 will contain t.oday's st~dards 
and that other permits will be reopened 
to incorporate today's standards as 
described in the discussion below on 

p1;1rmitting priorities. The permitting 
authority will use information 
submitted with the application (as well 
as from other sources, such as 
monitoring data submitted under the 
interim pennitting strategy or pursuant 
to a PO'IW's pretreatment program) to 
determine whether to issue a permit or 
revoke and reissue an existing EPA· 
issued NPDES permit to incorporate 
today's standards. 

As discussed later in the section on 
who issues the permit, EPA expects to 
be the permitting authority initially. 
Therefore, all applicat>0ns should be 
submitted to the appropriate EPA 
Regional office unless the applicant is 
notified otherwise by EPA. 

of POTWs be considered priorities for 
purposes of Interim sewage sludge · 
permitting: Class I sludge management 
facilities (as defined by 40 CFR 122.2),; 
POTWs that fire sewage sludge' in a 
sewage sludge incinerator; and POTWs 
with known or suspected problems with 
their sewage sludge quality or sludge_ 
use or disposal practices. 

EPA encourages permitting 
authorities to establifh permitting· 
priorities to implement part 503 · 
standards similar to those established by 
the interim strategy. but modified in 
consideration of today's rule. In general, 
the general requirements, management 
practices. pollutant limitations, 
pathogen and vector requirements, and 
monitoring, recordkeeping. and 

Permitting Priorities reporting requirements in today's rule 
The process of developing and issuing . will apply in the absence of permits. 

permits provides the permitting The exception would be those facilities 
authority an opportunity to evaluate that either require or seek site-specific 
each facility's use and disposal pollutant limitations as provided in 
practice(s) and to develop permit today's rule. 
conditions incorporating part 503. EPA believes that sewage sludge 
standards as well as additional · permitting priorities should be 
requirements, either a*8quired by parts establi~hed as follows. In the first round 
122 or 501 or as tailored to site-specific of permitting following today's rule, 
circumstances (e.g., more frequent permitting authorities should rely to the 
monitoring). Permit issuance also maximum extent possible on the self-
provides additional certainty to the implementing aspects of the part 503 
permitted facility of its legal obligations, standards. Permits should be issued 
and compliance with permit terms may during the initial period after part 503 
provide a defense against actions based is published to those treatment works 
on violations of the part 503 standards treating domestic sewage in the · 
(see 40 CFR § 122.5 and preamble following high-priority categories, for 

-discussion at 54 FR 18735, May 2, which the Agency believes self-
1989). Thus, permits ~ill be the primary . implementation is not sufficient: 
mechanism for implementing the Sewage sludge incinerators; surface 
nationol sewage sludge program in the disposal sites requiring or requesting 
long run. site-specific permit limits; facilities 

As discussed above, EPA has designated by the permitting authority 
determined that it is not feasible to as posing a threat to human health and 
develop and issue permits to the the environment and that need to be 
estimated 16,000 to 20,000 treatment fully evaluated in the context of permit 
works treating domestic sewage which development; facilities for which a 
may be subject to the part 503 permit is deemed necessary to fully 
standards. Consequently. EPA has support or promote beneficial use; and 
proposed revisions. to parts 122 and 501 facilities whose NPDES pennits come 
to allow phased submission of pennit up for reissuance during the course of 
applications over time (57 FR 22197, the normal ~ve-year permit cycle. 
May 27, 1992). Pennitting authorities . ~PA cons1de~ sew~ge_ sludge . 
must establish priorities for permit incinerators a high pnonty for permit 
issuance based on consideration of the issuance for two principal reasons. First, 
nature of the universe of facilities sewage sludge incinerators present a 
ultimately required to have the part 503 wider exposure to sewage sludge 
standards reflected in permits. pollutants and therefore, are presumed 

Today's rule does not establish to p~se a greater potential.threat to 
priorities for issuance of permits to pubhc health and the environment than 
treatment works treating domestic other.use or disposal methods. In 
sewage. Nonetheless, today's rule, in addition, some of the requirements for 
combination with existing policies and sewage sludge incinerators can only be 
regulations, will allow permitting fully applied on a case-specific basis 
authorities to establish permitting (e.g., allowable pollutant concentrations 
priorities. for sludge fed to incinerators must be 

The Sewage Sludge Interim calculated from results of air dispersion 
Permitting Strategy (September 1989) models and control efficiencies of the 
recommended that t~e following types unit). Similarly, certain surface disposal 
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. sites under subpart C will be required to without translation into permit the issuance of a permit containing site-
apply for site-specific permit limits, and conditions. Compliance with the sp.ecific limits. 
these are being targeted for immediate standards will be verified through the . Who Issues the Permit 
attention as part of the first phase of · .review of self.monitoring Information 
permit applications. · and through inspection offacllity As discussed above, EPA is . 

Treatment works treating domestic records required to be created and . responsible for issuing permits thet 
sewage that have been designated by the maintained by the rule. However, Implement the technical standards for 
permitting authority as posing a threat because some.standards may be . sewage sludge use and disposal unless 
to public health and the environment ·established or adjusted-based on site- those standards e.re implemented 
should.also be considered a high ' . specific factors, identification of which through certain other Federal permits or 
priority for submission of application standards apply is necessary while permits issued by a State with an EPA 
information and for permitting during · development of the&e site-specific . approved sludge management program. 
the initial period following the effective requirements ls pending (e.g., after a Current~y. the only Federal program 
date of today's rule. Although the part permit application bas 6een submitted listed 1n section 405(1) with comparable 
503 technical standards are designed to _but before i8SWUlOJ of a permit). permits is the Subtitle C program under 

. protect public health and the ·· · The. part. 583.. standards comprise. · RCRA. Today1s ·rule adopts Subtitle-C . 
environment, EPA envisions certain several sets of requirements for each use -i:equirements as standards under section 
cases where it may be necessary·for the and disposal method: general · 405(1). Thus, sewage sludge that ls a 
permitting authority to work closely · requirements, management practices, hazardous waste and facillt.iss accepting 
-with the treatment works treating · pollutant limits, pathogen an~ vector such sludge will continue- to be 
domestic sewage to ensure tb.at'the attraction requirements; -monitoring · , regulated under Subtitle C of RCRA. 
technical standards are properly' applied . requirements, recordkeeping- None of the other listed Federal permit 
and !9inforced in the context of permit requirements, and reporting programs ls expected lo implement the 
development and issuance. For . . requirements. The standards applicable stand(U'ds for sewage sludge use or 
example, where. the treatment works to ·each use and disposal practice are disposal promulgated today. 
treating domestic sewage must build described In detail in this rule. In As discussed previously, today's 
new pollution control facilities to meet practice, most facilities will be able to standards may also be Implemented · 
the standards, the permit can establish determine from today's rule which through permita issued by State 
compliance ~edules (see § 122.47). specific pollutant concentrations apply . programs appr°'/'ed ·by the . 
(Note, however, that no compliance to their use or disposal practices. In Administrator as adequate to assure 
schedule can extend the compliance addition, facilities will be able to compliance with section 405 of the 
deadline established under section' determine oth~ applicable CW A. Under the May 2, 1989 · · 
405(d)(2)(D) of the CWA.) . tequiretrients·such as management regulations, ~tales may seek approval of 

EPA believes that for certain practices (e.g., to prevent sewage sludge a modified NPDES prograin-{Part 123) or 
treatment works treating domestic applied to land from entering waters of a separate, non-NPDES program (Part 
sewage, penn_it issuance will help . the U.S.), monitoring requirements 501). The basic requirements for either 
promote beneficial use and is, therefore, based on the amount of sewage sludge approach are essentially the same. 
establishing.a high priority for used or disposed, and recordlceeping Approved St.ate programs will share 
addressing these fac~tities. For such designed to track the;various use or · several important features with an EPA 
facilities, the additional certainty disposal practices. . . administered program: authority to 
provided by a permit may a!d in In the case of sewage sludge Issue and enforce permits to POTWs 
reinforcing the requirements of the incinerators, today's rule does not and other treatment -works treating 

. .applicable technieal standards and may - establish nationeJ, u.niform .pollutant- , -.... .domestic sewage.that implement the · 
·• act to.reassure other parties or members .Umits fouludge quality;·inst~ad, thesd-.:. Federal technical standards and·other'. 

of the gent!J'81 public that the beneficial limits are deve1oped based on site requirements for sewage sludge use and ' 
use of sewage sludge is in strict specific factors. Similarly, under.certain disposal; authority to enforoe the 
accordance with the part 503 technical cil'Qlmstances, pollutant limits for : technical standards against any user or 
standards. · surface disposal sites must be developed disposei: of sewage sludge; and general 

Finally, all facilities whose NPDES based on site-specific factors. Today's authority to take action.to protect public 
pennits come up for reissuance during rule also allows adjustment to national health and the environment~m any 
the normal permit cycle should include . uniform pollutant limits for certain . . reasonably anticipated adverse effects of 
applicable sow age sludge standards in surface disposal practices if.established - sewage sludge. use -and disposal. 
their permits. ·In addition to the above- in a permit. In all cases where site- Currently, no States have .reoeived 
described categories, a large number of specific standards are mandated or EPA approval of their State sludge . 

· sludge-only permits may be issued in sought, the treatment works treating management programs. At least initially, 
the first permit cycle following domestic sewage. must submit a permit EPA Regions will be responsible for 
promulgation of the part 503 standards. application with complete and accurate implementing the technical standards 

· The priority in which these facilities are information supporting the site-specific promulgated today in all States using 
addressed will be based on the pollutant limits. Submission of such the permitting requirements and 
permitting authorities' determination of applications d~ not-relieve the procedures in 40 CFR parts 122 and 124. 
the threat posed to public health .and the applicant of the responsibility to Where EPA is the NPDES permitting 
environment by these facilities' sludge comply with all other applicable_ authority, it will impJement'the · · 
use or disposal. portions of today's rulo, In addition, as standards through NPDES ·permits. · 

Requirements in the "bsence of" 
Permit 

Most requirements in today's 
standards.are fulJy enforceable and con 
be easily understood and applied 

a matter of p,olicy, the applicant must Where a State h~ an approved NPDES 
meet those numerical pollutant levels program, EPA must issue a separate · · 
which appear in its application for site- · NPDES or sludge-only permit to 
specific pollutant oonoontrations during implement the standards. (EPA is 
the por(od after submission of a considering issuing guidance on joint 
complete pennit application but prior to issuance of permits in States with 
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approved NPDES programs). ·EPA. may 
choose to issue general pennits for 
sewage sludge U;se and disposal as an · 
alternative to the requirement to impose 
sewage sludge conditions ln individual 
permits. However, until States seek and 
apply for program approval, dual State 
and Federal permitting programs may be 
in effect. EPA encourages States to seek 
program approval as soon as possible 
and has published a State Sludge 
Management Program Guidance (EPA 
1990) to assist their efforts. 

The permitting program focuses 
primarily on generators of sewage 
sludge. Thus, in most cases the 
permitting authority -will be the Region• 
or State in which the treatment works 
treating domestic sewage is l_ocated. The 
sewage sludge from these facilities that 
is transported to another State will have 
to meet any part 503 requirements 
related to the_ use or disposal site unless 

· the sludge is transferred to a treatment 
works treating 'domestic sewage. In this 
case, the receiving treatment works 
treating domestic sewage·must apply for 
a permit and comply with part 503 
standards. When a generating treatment 
works sends its sludge out of state to· a 
user or disposer not defined or . 
designated as a treatment works treating 
domei;tic sewage, 1he receiving State or 
local jurisdiction, may, but need not, 
issue a permit. (Some States under their 
own laws and programs require sludge 
exporters to obtain any necess~ry 
approvals from importing States,. 
although this currently is not required 
by Federal regulation. Today's 
rulemaking does, however, require 
notification to the permitting authority 
in the receiving State in cases where 
bulk sewage sludge is sent out of State.) 

EPA administration of the new 
sewage sludge permitting program will 
not displace existing State sewage 
sludge management programs {unless a 
State so chooses by seeking EPA 
approval of its program). Likewise, 
under section 510 of the CWA, States 
may impose more stringent 
requirements than those promulgated in 
today's technical standards and those in 
the permitting requirements and State 
program rule. However, more stringent 
State requirements generally will not be 

· considered a part of the Federal program 
(i.e., they may not be Federally 
enforceable and would not be . 
considered a: part of~.EPA-approved ... 
State sludge management program). The 
only exception will be where an EPA · 
permit ~riter Jflakes ll determination In 
an individual permit proceeding'that, in 
the particular special circumstances 
more stringent State requirements are 
n~cessary to protect public health and 

the enrironment as provided in section 
405{d)(4) of the CWA. 

EPA encourages States to adopt the 
part 503 standards as part of State law. 
The part 503 standards result from years 
of data gathering and analysis and 
rep~esent a comprehensive _and . 
extensive evaluation of the fate and 
effect of sewage sludge in the 
environment. Today's standards.have 
undergone extensive scrutiny by the 
public and scientific community. 
Adoption of the part 503 standards as a 

. minimum baseline for sewage sludge 
use 01 disposal will protect public 
health and the environment. In 
additiop, widespread adoption of part 
503 standards would facilitate beneficial 
use of sewage sludge {biosolids) by 
establishing uniform standards from 
State to State. 

Implementation Strategy 
EPA has developed and is carrying 

out an overall strategy to help ensure 
lhat today's rule is implemented 
expeditiously and in a manner that 
protects public health and the 
environment. This strategy includes a 
commitment to conduct public outreach 
to ensure that the regulated community 
and the public have an opportunity to 
become familiar with the part 503 · ' . 
standards and to ask questions regarding 
the implementation and enforcement of 
the rule. 

As indicated previously, the Agency . 
will rely heavily on the self· 
implementing nature of the part 503 
standards during the initial period after 
promulgation and will phase in pennits 
incorporating the standards over a 5-
year period. To familiari7.e affected 

· facilities with the part 503 requirement~ 
applicable to them before standards are 
incorporated into their permits, EPA 
will mail informational material on the 
standards and permit application 
requirements directly to treatment 
works treating domesti'c sewage. 
Outreach will also include co
sponsoring public workshops with 
several national trade associations, 
making presentations at various other 
conferences, and responding to 
individual inquiries. 

Another key element ofEPA's 
implementation strategy will be 
educating EPA and State personnel on 
the new standards. This effort will 
entail training courses and issuance of 
guidance documents and other materials. 
covering various aspects of 
implementation. For example, EPA will . 
issue a permit writer's guidance, . 
updating the Guidance for Developing 
Case-by-Case Permit Conditions for 
Municipal Sewage Sludge issued by 

·EPA in 1990. The new guidance 

document will provide direction for 
in.corporating the _part 503 technical 
standards into permits. h) addition, the 
Agency will develop and issue various · 
documents (and, in some cases, 
revisions to existing materials) covering 
the compliance and enforcement 
components of its sludge 
implementation strategy. 

Part Xlll: Benefits and Costs of the 
Amendment. to Parts 257 and 403 and 
the Final Part 503 Regulation 

Data used to calculate estimates 
reported in this· preamble are detailed in 
the Regulat~ry Impact Analysis (RIA). 
This work relies heavily on data 
collected during the National Sewage 
Sludge Survey but it is also augmented, 
as appropriate, by relevant data,from the 
1988 Needs Survey and other available 
sources of information. 

The data presented here differ from 
that presented in the 1990 Notice of 
Data Availability for several reasons. 
First..the final regulatory definitions for 
use or disposal practices were · 
developed after publication of the notice 
and these regulatory definitions are 
somewhat different than those 
definitions used in development of the 
survey and publication of the notice. 
For example, the practices of land 
application and distribution and 
marketing were combined -under one 
definition. Second, detailed analyses 
conducted after publication of the 
notice indicated. that responses meeting 
case by case quality control checks did 
not appear to be co~ect when 
considered in relation to responses at 
other POTWs. For example, survey 
responses for the f!mount of sewage 
sludge used or disposed were 
investigated for several POTWs after· 
comparison of responses with those of 
POTWs with similar flow rates 
indicated a potential problem. These 
investigations are documented in the 
"Statistical Support Document for the 
40 CFR part 503 Rule for Sewage Sludge 
Use or Disposal". Third, the statistical 
weighting scheme for the survey was 
not fully implemented when the notice . 
was published; those summary statistics 
not using the weighting-scheme were . 
presented by reported flow group. 
Finally, the summary statistics 
published in the notice were based on 
information from the NSSS. The NSSS 
was only designed to cover POTWs that 
practice secondary and better · 
wastewater treatment. However, this 
regulation also· covers POTWs that only 
practice primary treatment, privately · . 
owned treatment works, Federally o_wed 
treatment worlcs, and domestic septage 
haulers. 
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This part of the preamble discusses 
the benefits and costs of the 
amendments in today's rulemaking to 
Parts 257 and 403 and the benefits and 
costs of the final part 503 ~lation. 
More details on the benefits and costs of 
the final part 503 regulation are 
presented in the-Regulatory Impact 
Analysis for the part 503 Regulation (see 
Part XlV for information on how to 
obtain a copy). ·· 

This part of the preamble is divided 
into three sections. The first and second 
sections provide information on the 
generation of sewage sludge and the use 
or disposal of sewage· sludge, 
respectively. The third section discusses 
the benefits and costs of the 
amendments to parts 257 and 403 end 
the benefits and costs of the final part 
503 regulation. 

3 to 7 percent solids, 60 to 80 percent . 
of which is organic matter. The water 
content of primary sewage sludge can 
easily be reduced by dewatering the 
sewage sludge. ·-

Secondary treatment produces a · 
sewage sludge generated liy biological 
treatment processes. These processes 
(e.g .• activated sewage sludge systems 
and triclcling filters) use microbes to 
break down and convert the organic 
substances in the wastewater tu 
microbial residue. Biological treatment 
processes remove· up to 90 percent of 
the organic matter in the wastewater 
and produce a sewage sludge lhat 
typically contains from 0.5 to 2 percent 
solids. Sewage sludges produced during 
secondary treatment generally are more 
difficult to dewater than .are primary 
sewage sludges. The organic content of. 

Generation of Sewage Sludge secondary treatment sewage sludge 
The Clean Water Act requires that ranges from 50 to 60 percent. Secondary 

municipal wastewater meet certain treatment processes increase the volume 
requirements before it can be discharged . of sewage sludge g~nerated ov_er the 
to the nation's waters. To meet those volume_ generated m primary tr~atm~nt 
requirements, the wastewater usually by 15,000_to 20:000 _liters-of sewage 
must be treated. Solid, semi-solid, and sludge per m!lbon hters of w~stewater. 
liquid residues generated during Advanced wastewater treatment • 
wastewater treatment must be used or processes ~e.g., chemical precipitation 
disposed properly. These residues must . and filtration) also increase the ~olume 
be managed properly through final use of sawa~e sludge_t~ be_ used or ~sposed. 
or disposal. ln chemical prec1p1tation, chefil1cals are 

Municipal wastewater contains adde~ to the ~astewa~er to remove . . 
materials discharged into household· orgamc matena!s and nutrients and to 
drains through toilets, sinks, and tubs. separate ~e.sohds from the wastewater. 
These materials are domestic sewage. Charactensh<:5 of these sewage sludges 
Components of domestic sewage vary, dependmg on the type of · 
include soaps,·shempoos, human advanced ~t~ent process .used an~ 
excrement and tissue food stuffs the cheractenstics of the wastewater m 
detergents, pesticide;, household the infl?ent to ~e treatment process. 
hazardous waste, and oil and ·grease. The sohds content of advan~d 

. Typically, a family of four generates 300 treatment sewage slu~ges vanes D'?m 
to 400 gallons of domestic sewage 0.2 to 1.5 percent, while the orgamc 
wastewater per day. . content of the sewage sludge ranges 

DQmestic sewage _may be treated (or from 35 to 50 percent. 
partially treated) at its source in sucli Advanced treatment increases the 
d~vices as septic.tanks and portable volume of s~wage sludge ~enerated over 
toilets or domestic sewage may be the volume generated dunng secondary 
treated in publicly owned, privately treat!)lent by 10,000 liters of sewage 

·owned, or federally owned treatment sludge per million liters of wastewater. 
works. A treatment works may treat Before dewatering,.sewage sludge . · 
domestic sewage alone or in . contains from 93 to 99.5 percent water. 
combination with liquid industrial The remaining portion is the solids and 
wastewater. Residues generated during dissolved material removed from the 
the treatment of domestic sewagi, are, by wastewater, added in the treatment · 
definition·, sewage sludge. . · process, _o_r cultured by the wastewater 

Treatment works treat municipal treatment process. Virtually all sewage 
wastewater to a certain level of . sludges contain nutrients (e.g., nitrogen, 
treatment (i.e., primary, secondary, or phosphorus) and pathogens (e.g., · 

· tertiary). Each level of treatment results bacteria, viruses, protozoa, and viable 
. in greater amounts of stiwage sludge. helminth ova):_Some sewage sludges 

Primary treatment-processes remove also contain more than tree.a amounts of 
the solids that settle out of the organic chemicals.(e.g., chloroforpi) and 
wastewater by gravity. This level . inorganic chemicals (e.g.,,-.i~n). These 
generates· 2,500 to 3,500 liters of sewage . pollutants· occur in domestic sewage, . 
sludge·per _millfon liters ~f wastewa,er · industrial ·wastewate! di~e,ge to 

· treated. Pr:Im_ai:y ~e~age sl~dg~ contains mun~cipal sewers, and runoff from , 
. . ·.' . 

parking lots and other .areas that enters 
the sewers. 

Before using or disposing of sewage · 
sludge, treatment works generally 
thiclcen, stabilize, and dewater the 
sewage sludge. This tbiclcening is a . 
p~ss in whi~ water from the sewage 
sludge is removed to achieve a volume 
reduction. The reduction in sewage 
sludge volume decreases the capital and 
operating costs of subsequent sewage 
sludge processing and use or disposal 
practices by d~slng the volume of 
sewage sludge to be processed. For 
example,. lowering the volume of sewage 
sludge to be used or disposed reduces 
transportation costs. EPA estimates that 
the cost to transport sewage sludge ~ith 
a 22 percent solids content over a 20-
mile trip is about one-half the cost to 
transport sewage sludge with a 6 
percent solids content over the same 
distance. · 

Treatment works 'frequently digest 
sewage sludge to reduce the.level of 
pathogens and odors. The degree to 
which a sewage sludge is processed fa 
very important when it is applied to 
land or placed on a surface disposal site. 

Use or Dispo·saJ of Sewage Sludge 
Three of the more common use or 

disposal practices for sewage sludge are 
application· to the lend, placement on a 
surface disposal site, and firing in a 
-sewage sludge incinerator. Sewage . 
sludge is applied to the land either to 
condition the soil or to fertilize crops or 
vegetation grown on the land'. In 
contrast, sewage sludge is pieced on the 
land in surface disposal for final · 

· disposal. In most cases, crops are not 
grown on surface disposal sites. In 
incineration, the organic and inorganic 
materials in sewage sludge are 
combusted in the incinerator. 

As mentioned previously, the purpose 
of applying sewage sludge to the land is 
to condition ~e soil using the organic 
material in the sewage sludge or to 
fertilize crops or vegetati~n grown on 
.the land. Approximately-33 percent of 
the sewage sludge used or disposed 
annually is applied to land. The method 

. of·applying sewage sludge to the land . 
depends on the physical characteristics 
of the sewage sludge (e.g., liquid or · 
dried) and the site conditions. Liquid 
~wage sludge can be applied with 
tractors, tank wagons, irrigation . 
systemii. or special apl)lication vehicles. 
Liquid sewage sludge also can be 
injected under the surface layer of the · 
soil; Dewatered sewage sludge, on the 
other hand, typically is applied to the 
land by equipment similar to that used 
-for applying limes.tone,.animal manures, 

. or commercial chemical fertilizers.-
Generally, the dewatered sewage ·sludge 

CX33 Page 120 of 157



0368 Federal R.egister / Vol: 58, No. 32 I Friday,-February 19, 1993 / Rules and Regulations 

is applied to the land surface and then · 
incorporated by plowing or disking, 
except when applied to pasture. Sewage 
sludge is applied to areas such as 
agricultural land, forest, public contact 
sites, reclamation sites, lawns, and 
home gardens. · 

Sewage sludge is a valuable source .of 
fertilizer when applied to agricultural 
land. Results of a study of sewage 
sludge and effluent use on selected 
agricultural crops in one area of Dragon 
found that the return per acre associated 
with sewage sludge application ranged 
from a loss of $6 to an increase of $15 
per.acre when compared to traditional 
fertilizer sources. The return per acre 
depended on crop rotation, previous 
soil management practices, soil type, 
and level of sewage sludge application. 
The savings were net savings in the cost 
of fertilizers, taking into account the fact 
that the sewage sludge was available at 
no cost to the. farmer (Reference No. 10) . . 

Sewage sludge has been applied to 
forests, at least on an experimental field
scale level, in 10 or more States. The 
most extensive experience with this 
practice is in the pacific Northwest. 
Liquid sewage sludge is most often 
sprayed from mobile equipment into 
established forest stands. Application of · 
sewage sludge to forest shortens wood 
production cycles by accelerating tree 
growth, especially on marginally 
productive soils. Results of studies at 
the University of Washington on the use 
of sewage sludge as a fertilizer in 
silvi91lture operations show height 

·increases ofup to 1,190 percent and 
diameter increases of up to 1,250 
percent compared with controls in 
certain tree species. These results have · 
also shown that trees grow twice as fast 
on sewage sludge-amended soil. Thus, a 
tree that typically would be cut after 60 
years could be cut after only 30 years. 

If sewage sludge is used to stabilize 
and revegetate land at a reclamation 
site, typically large amounts of sewage 
sludge (usually 50 to 100 or more metric 
tons per hectare) are applied to the site 
on a short-term basis. Sewage sludge 
may be applied only one time or may be 
applied as many as two to three times.· 
A large amount of sewage ·sludge is 
applied to a reclamation si.te to provide 
the amount of organic matter needed to 
establish~ self-sustaining ecosystem. . . . . . 

Costs to reclaim land with sewage 
sludge are comparable to the costs of . 
land reclamation using other 
commercial Rlaterials. For example, in a 

· strip-mined area in Fulton County, IL, 
sites reclaimed using sewage sludge cost 
$3,660 an acre; costs for sites reclaimed 
using other commercial materials range 
from $3,395 to $6,290 an acre. Other 
examples include the use of 
Philadelphia's sewage sludge to reclaim 
more than 3,000 acres of devast'ated 
lands in Pennsylvania and the use of 
sewage sludge, in combination with fly 
ash, to revegetate contaminated soils in 
Palmerton, PA. 

· Sewage sludge may be placed on the 
land for final disposal. Land where the 
sewage sludge is placed for this purpose 
is a surface disposal site. 'fhe surface 
disposal site may contain a series of 
trenches, dug into the ground, into 
which dewatered sewage sludge is 
deposited. Sewage sludge also moy be 
placed on the land surface (e.g., a 
sewage sludge pile). In surface disposal, 
usually no attempt is made to use 
nutrients in the sewage sludge. As 
n,ention~d previously, sewage sludge is 
plac~d on a surface dispo~l site for 
final disposal. 

Approximately one-third of the 
sewage sludge used or disposed by 
PO1Ws (NSSS Questionnaire Sutvey) is 
landfilled with municipal solid waste. 
In co-disposal, the absorption 
characteristics of the solid waste and _ 
son conditioning characteristics of the 
sewage sludge complement each other. 
The solid waste absorbs excess moisture 
·from the sewage sludge snd reduces 
leachate migration. Sewage ,sludge 
usually makes up 5 percent or less qf 
the material in a municipal solid waste 
landfill. · 
. Incineration is a disposal practice in 
which organic and inorganic material in 
sewage sludge are combusted in. an 
enclosed device. Estimates from the 
NSSS Questionnaire Survey show 
approximately 52 percent (110) of the 
existing secondary and advanced 
treatment sewage sludge incinerators 
were built prior to 1973. Multiple hearth 
incinerators are the most common type 
of sewage sludge incinerator with 156 
multiple-hearth incinerators (74 percent 
of the incinerators firing sewage sludge), 
49 fluidized-bed incinerators (23 

percent of the total), 3 flash~drying 
incinerators, and 2 electric furnaces. 
The estimated amount of sewage sludge 
fired in secondary and advanced 
treatment sewage sludge incinerators in 
1988 was 736,000 dry metric tons, 
which is approximately 16 percent of all 
sewage sludge used or disposed by 
secondary or advanced treatment worh. 
An additional 128,000 dry metric tons is 
estimated to be incinerated by primary 
treatment works. Not represented in th.is 
estimate are incinerators that fire 
sewage sludge with solid waste in 
municipal waste combustors. The 
.Agency estimates that seven facilities 
practice co-incineration of sewage 

. sludge with municipal solid waste .. 
Approximately 12,750 Parws use or 

dispose 5.4 million dry metric tons of 
sewage sludge annually (NSSS 
Questionnairo Survey) or 47 pounds of 
sewage sludge (dry weight basis, for 
every individual in the United States. 

Privately owned and federally owned 
treatment works also use or dispose of 
sewage sludge. The amount of sewage 
sludge used or disposed by these 
treatment works is unknown, but it is 
estimated to be no more than 0.1 million 

· dry metric tons per year. 
The volume of domestic septage used 

or disposed annually is significant. EPA 
estimates that up to 8:6 billion gallons 
of domestic septage are used or 
disposed annually, of which 
approximately half is discharged to 
POTWs and half is either land applied, 
placed on a surface disposal site, or 
placed in a lagoon for treatment. 

Tables Xlll-1 and XIII-2 present the 
amount of sewage sludga used or 
disposed annually by use or disposal 
practice for secondary and advanced 
treatment POTWs and for primary 
treatment POTWs, respectively, based 
on the flow rate of the POTWs as 
presented in the 1988 N.SSS. Table XIlI-
3 presents the number of POTIVs 
employing each use or disposal practice, 
as estimated in the 1988 National 
Sewage Sludge Survey for secondary . 
and advanced treatment Parws. The 
number of primary treatment POTWs 
employing each use or disposal practice, 
based on information from the 1988 
Needs Suivey, is presented in Table 
Xlll-4-
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TABLE Xlll-1 .-AMOUNT OF SEWAGE SLUDGE USED OR DISPOSED BY SECONDARY ANO ADVANCED TREATMENT POTWS 
BY use OR" DISPOSAL PRACTICE ANO FLOW RATE 

(Thousands of Dry Metric Tons} 

Flow rate oroui> 
Use or dfsposal practice 

>100MGD :..10-tOO 
MGD 

Incineration ....................... ............................................................................... 320.0 308.5 
Land Application ............................................................................... ,.............. 255.0 588.7 

Agl1culture .................................................................... · .... : ..................... 117.8 349.3 
Compost ..... ·......................................................... .................................... 11.5 58.7 
Fol8SIS ............. .. ...................................................................................... 2.3 23.1 
Public Contact ...................................................... .. ..................... :............ 47.0 53.'2 
Reclaimed ........................ · ............................. · .: .................................... 47.8 6.9 
Sale •• : ................................................................ ................................... ... 25.4 24.7 
Undefined ................................................................................................. 3.3 70.8 

Surface Dlsposa' ...................................... ..................... :................... .............. 39.2 2-40.4 
. Landspl88dlng .......................................................................................... 15.3 113.5 

MonofiU ..................................................................................................... 2.4 . 72.9 
Ottler ........................................................................................................ 21.5 54.0 

Not Regulated .......................................................... :....................................... 386.2· 814.2 
Unknown ......................................................................................................... 141.7 143.2 

Ocean Olsposal• ...................................................................................... 141.7 143.2 
Ottler ................... · ................................................................................... 0.0 0.0 
Transfer · .................................................................................................. NIA NIA 

>1-10 MGO 

108.1 
499.9 
398.6 
28.5 

0.3 
36.7 · 

1.0 
10.4 
24.4 

110.2 
57.8 
38.2 
14.5 

458.3 
0.7 
0.7 
0.0 
NIA 

:i1 MGO 

1.7 
178.1 
131.3 
29.S 

1.0 
4.8 
0.3 
0.1 

11.7 
81.8 
33.9 
20.8 
27.1 

·91.9 
0.0 
0.0 

. 0.0 
NIA 

Total 
amount 

used ordla
poaed 

738.3 
1,519.7 

997.0 
128.0 
26.7 

141.4 
58.1 
60.5 

110.1 
471.4 
220.4 
134.0 
117.0 

1~54&:8 
285.7 
285.7 

0.0 
NIA -----+---------+-----To ta 1 .................................................................................................. 1,142.0 1,8!13.1 1,173.3 · 353.4 4;581.8 

Percent of Total ................................................................................ 25.0 41.5 25.7 7.7 100 

Note: Numbers may not add up to 100 percent because of rounding. 
NIA Indicates the value was not available. ·. 

U&e or·dls· 
poaal 1)(8.C· 
tlceasper- · 
cent of tolaJ 

t8.1 
33.3 
21.9 

2.8 
0.6 
3.1 
1.2 
1:3 
2.~ 

t0.3 
4.8 
2.9 
2.6 

33.9 
6.3 
6.3 
0.0 
NIA 

too 

· Toe NSSS data reftecis u&e or disposal practices at !he time tfle dala was collected. TM Ocean Dumping Ban Act of 1988 generally banned.ocean ctump/"1! of 
sewage sludge by December, 1991. The last durTIP-lng ceased In June 1992, · 

Source: 1988 Natlonal Sewa~e Sludge Survey (Questionnaire), EPA. . -

TABLE Xlll-2.-AMOUNT OF SEWAGE SLUDGE USED OR DISPOSED BY PRIMARY TREATMENT POTWs BY Use OR DISPOSAL 
. PRACTICE AND FLOW RATE . . 

(Thousands of Dry Metric Tons} · 

Flow rate group 
Use or disposal practice 

>100MGO >10-100 >1-10 MGD s t MGD Tola! ·Percenc 0$ 
MGO amount to<al 

Incineration .................................................................................................... .. 62.9 38.0 18.7 8.8 128.4 18.t 
land Appllcatlon ............................................ : ..................... ..................... : .... .. 
Surface Olsposal ........................................................................................... .. 

129.9 78.3 38.8 18.1 285.0 33.3 
-40.3 24.3 12.0 ~ 5.8 82.2 t0.3 

Nol Regulated ................................. .. .... ................. .. .. .............................. ...... . 
Unknown ........................................................................................................ . 

132.4 79.9 39.3 18.5 270.0 34.0 
24.4 14.7 7.3 3.4 49.8 6.3 

Total .................................................................................... , .................. .. 390.0 235.2 115.8 54.4 795.4 100 
Percent of Total ......................................................... .. .......................... .. 49.0 29.8 14.6 8.8 100 •••·••h••H••••••••• 

Note: Numbers may not add up. to 100 pen:ent because of rounding. 
Source: Estimated from 1988 Needs Survey and 1988 National Sewage Sludge Survey (Ouestlollnalre), EPA. 

TABLE Xlll-3.-NUMBER OF POTWS lJSING A USE OR DISPOSAL PRACTICE ANO THE AMOUNT OF SEWAGE SLUDGE 
USED OR DISPOSED BY SECONDARY AND ADVANCED TREATMENT POTWS 

, PQTWs using a practice Sewage sludge used ct4r 
posed 

Use or ctJsoosal practice 
Perce~ 

Amooot Percentage Number (thousands olPO s ol d,y metric ot lx>tal 
tons) amoum 

lnclneratlOn ..................................................................................................................................................... .. 327 3.0 •736.3 16.t 
land Appllcation ......... ................................................................................................................................... . 3,988 36.6 1,519.7 33.3 

Agriculture ...................................................................... ,_ .. ,. .................................................. ............... .. 
. Compost .. ... .............................................................................................................................................. . 

3,246 29.8 997.0 21.9 
148 1.3 128.0 2.8 

Forests ............................ ......................................................................................................................... . 30 0.3 28.7 0.6 
Public Contac, ....................................................................................... .................................................. .. 254 2.3 141.4 3.1 
Reclaimed ................................................................................................................................................ . 69 0.8 58.1 1.2 
Sale ........................................................................................................................ · ........................... ..... .. 199 1.8 60.5 1.3 
UndeHned ................... ............................................................... · ......... · ................................................... . 487 4.5 110.1 2.4 

Sulface Disposal ........................................... · ........................................................................ , ..... : ................. . 1,157 10.8 471.4 10.3· 

=:eadlng .::::::: .::::::::::::: . .. :::::::::::::::::::::::::::::··::.:::: :::·::::::::::::: . ::::·::::::::::::::::::::.:::::::::::::::::::::::::::: 
383 3.5 220.4 4.8 
320 2.9 134.0 2.9 

. Ottler ...................................................................................................................................... : ............... .. 455 4.2 117.0 2.8 

~~~9:lated .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::'::::::::::::::::::::::::::::::::::·:::::::::::: 
Ocean Olsposar ..... , ................................ : ........ : ..................................................................................... ,. 

2,595 23.8 1,548.8 33.'9 
3,535 32.5 285.7 8.3 

115 1.1 285.7 8.3 
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TABLE Xlll--3.-NUMBER OF POTWS USING A USE OR DISPOSAL PRACTICE AND THE AMOUNT OF SEWAGE SLUDGE 
USED OR DISPOSED BY SECONDARY AND ADVANCED.TREA~ENT PO~s-Continued 

POTW• ualng a practice ~ge aludOe used die· 
poeed 

Use or disposal practice Pi11ce~ 
Amount Percentage Nul)i>er (thousand& of PO 6 of dry metr1c ol t0tal 

tons) amount 

Other .... · ···· ·····-······································· ......... ................. .................................... ................... ............... . 3,398 31.2 0 0.0 
22 0.2 NIA NIA Transfer ....................................... · .............. .. ........................................................................................... . 

.,._---+-----+------+-
100 :rota1 ............... ......................... .. .......................................... .. ................................ ............................ . 12.046 100 4,561 .8 

Notes: The total 12,046 Indicates the total number of aubpractlces at the 10,893 POTWe. For Land ADollcellon and Surface Disposal pracik:es, the numbanl ot 
subpractlces do not total the number ot POTWe practlclno a use o, dlsposal prac1lce baceuee eome POTWs 1188 more !Nln one eubpfacttce. Percentage al POTWs 
Is the percentage al the 10,893 Seoondary and Advance<fTreatment POTWs. Nurmera may not add up lo 100 peroent because ol rounding. NIA Indicates the value 
18 not avallabkt. 

'The NSSS data retlecis use or dl&posal practices at the tlme tne data was collected. The Ocean Dulll)lng Ban Ac! ol 1988 g-rally banned ocean dumping of 
sewage sludge by Oecember. 1991. The last dumping ceased In June 1992. · 

Source: 1988 National Sewage Sludge Survey (Questionnaire). EPA. • 

TABLE Xlll-4.-NUMBER OF POTWS 
USING A USE OR DISPOSAL· PRACTICE 
AND THE AMOUNT OF SEWAGE SLUDGE 
USED OR DISPOSED BY THE POTWS 
PRIMARY TREATMENT POTWS 

POTWs using a 
practice 

Sewage sludge used 
ord~ 

Use or dis· Amount posal Percent (thou· Percent practice Nurtt>er ol sands ol of total. 
POTWs dry metric amount 

tons) 

' 
lnciner-

atlon ..... 53 2.9 128.4 16.1 
Land ap-

265.C plication 669 36.1 33;3 
Surtace 

Disposal 193 10.4 82.2 10.3 
Not Ragu-

lated : .... 395 21.3 270.0 34.0 
Un.known. 545 29.4 49.~~ 6 .3 

Total . 1,855 100 795.4 100 

Note: Numbers may not add up to 100 percant 
because of rounding. 

Source: Estimated trom 1988 Needs Survey and 
1988 National Sewage Sludge Survey 
(Questionnaire), EPA. 

Benefits .and Costs of Today's 
Rulemaking 

As mentioned previously, today's 
rulemalcing contains en amendment to 
40 CFR. part 257, an amendment to 40 
CTR part 403, end the final part 503 
regulation (40 CFR part 503). Benefits 
and costs of each of these actions are 
presented in this part of the preamble. 
. Executive Order 12291 requires EPA 

to prepare a Regulatory Impact Analysis 
(RIA} for major regulations. whictI are 
defined by certain levels of costs and 
impacts. For example, the Executive 
Order specifies that a regulation 
imposing an annual cost and benefits to 
the economy of $100 million or more is 
considered "major" under the terms of 
the Order. According to the Executive 
Order, the RIA should contain 
descriptions of both potential costs and 
benefits. 

Amendment to 40 CFR Part 257 

The amendment to part 257 in today's 
rulemaking removes sewage sludge 
subject to the standards in the part 503 
from the part 257 requirements, The 
final part 503 regulation now contains 
the requirements to be met if sewage 
sludge is applied to the land, placed on 
a surface disposal site, or fired in a 
sewage sludge incinerator. 

The part 257 amendm_ent in today's 
rulemaking has no costs because this 
action only amends the applicability of 
the part 257 regulation; therefore, the 
requirements in Executive Order 12291 
do not apply to the amendment. 

AmBlldment to 40 CFR Part 403 

The amendme·nt to part 403 in today's 
rulemaking adds two lists of pollutants 
to part 403 that are eligible for a removal 
credit with respect to the use or disposal 
of sewage sludge. A POTW may grant a 
removal credit for the pollutants on the 
two lists if all other applicable 
requirements are met. 

The part 403 amendment in today's 
rulemaking has no costs. This 
amendment is expected to result 'in cost 
savings to industrial di~chargers who 
receive a removal credit for a pollutant; 
therefore, the requirements in Executive 
Order 12291 do not apply to the 
amendment. 

40 CFR Part 503 

Based on EPA's estimate of the 
incremental costs of complying with the 
final part 503 regulation, the Agency 
does not consider the final part 503 
regulation to be a major rule as defined 
in Executive Order 12291. However, · 
EPA has prepared an extensive analysis 
of the benefits. costs, and other impacts 
associated with the final part 503 
regulation. This analysis. "Regulatory 
Impact Analysis of the part 503 
Regulation for Sewage Sludge Use or 
Disposal." is part of the administrative 
record for the final part 503 regulation. 

Copies of the RIA may be obtained from 
the National Technical Information 
Service {see section XIV of this 
preamble). 

The part 503 RIA was forwarded to 
the Office of Management and Budget 
(0MB) with today's ruJemakiog. OMB's 
comments are presented in the part 503 
administrative record. 

As mentioned previously, the part 503 
RIA contains an analysis of the benefits, 
costs, and economic impact associated 
with the final part 503 regulation. The 
analysis begins with an assessment of 
the sewage sludge use or disposal 
practices currently used by publicly 

. owned, privately owned, and federally · 
owned treatment worb and by domestic · 
septage haulers. The RIA then evaluates 
the impact of new or additional 
reqt;iirements imposed by the final part 
503 regulation. • · 

The Agency's overall approach to the 
RIA recognizes that, in addition to 
compliance costs for management 
practices and monitoring, record· 
keeping, and reporting, a POTW or other 
affected entity may be required to alter 
a current practice for seY{age sludge use 
or disposal to achieve compliance with 
the final part 503 regulation: These 
changes could include shifts to a new or 
different combination of use or disposal 
practices or increased reliance on 
industrial pretreatment. The costs of 
these changes are evaluated for each 
part 503 use or disposal practice for 
which changes must occur. The benefits 
associated with complying with the 
regulation in the form of reduced health 
risks are also evaluated. The RIA 
presents quantitative estimates of these 
benefits, expressed as a reduction in the 
number of cancer cases and other health· 
effects. 

For the use or disposal practices 
subject to the final part 503 regulation, 
the Agency projects incremental annual 
compliance costs of $45.9 million 
annually (in 1992 dollars), or an average 
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of less than $1 per household served. 
Total annual costs include management 
practice costs; monitoring, record 
keeping, and reporting costs, and in a 
few cases, costs for a change in use or 
disposal practices. 

Benefits of the final part 503 
regulation are reduced effects on public 
health resulting from reduced exposure 
to pollutants in &&wage sludge. EP~ 

estimat~ 'that the benefits of the final 
pert 503 are an annual reduction of l~ss 
than 1 cancer case and 90 to 600 asses 
of identified adverse health effects. The 
final regulation also is expected to 
create certain environmental benefits as 
a consequence of improvements in 
managing tho use or disposal of sewage 
sludge. Table XIIl-5 presents a summary 
of the c~sts and benefits of regulating 

land application (subpart B}, surface 
disposal (subpart C}. and incineration 
(subpart E). Subpart D (pathogen and 
vector attraction reduction) costs are 
incorporated in the costs fur subparts B 
and C, as appropriate. Benefits of 
subpart D are not calculated because no 
methodology has yet been developed to 
quantify the risks from pathogens in 
sewage sludge. 

TABLE Xlll--5.-ESTIMATED At.NUAL COSTS ANO BENEFTTS FOR ALL AFFECTED TREATMENT WORKS AND FIRMS TO COMPLY 
· WITH THE PART 503 REGULATION . 

(SOOOI 

Beneflla 

Costa cancer Non-c:ancer 

Subpa,t B• ........................ _ ....... - ............................ __ ......................................... - ....... ... _ ....... _ •• _ ....... _. __ ................... . $14,182 0--0.5 o-600 
. &t,pa11 c• ····- ··· .. ··- · ................................................................. - ........................ - ............................................. ............ .. . 18.336 0--0.07 c1 
~ e ....... _ .. ___ ... --.--........ - ........ ----.. ·-·--···-·- ·---- - - -----...... ·-··-- U ,703 O.c9 80 
Other Co&ls" - - ·-----···---·----·---........................ ·-···- .. ---...... --......... - ............ --... -·····-···· ..... . 1,675 .. _ ......... _ - .. -.. - · 

TOia! ~ ......................... - ............................. .......... · ...... ............................................................................... .. 

t-, ___ .,._ ___ .,._ __ _ 

$45,895 0.0&--0.7 90-600 

• CoslS 101· S~ o are tnoorporated Into the ooats of meeting Subparts B and C. 
• Costs cf reading and lnle,prellng lhe n,gulatlon and oblall'llng copies of Pa/1 258 permits. 
Souite: Prepared by ERG and Abe tor EPA. 

The feasibility of pretreatment by 
industrial discharge~ as a compli.µice 
alternative was evaluated as part of the 
final part 503 RIA. Land applying 
·POlWs that failed the ceiling limits 
were analyuid to determine whether 
their host industries were likely to be 
causing high levels of the pollutant or 
pollutants that failed ceiling limits. In 
all cases, firms could be identified, 
based on the NSSS, that are considered 
likely contributors of these problem 
pollutants. Costs for more aggressive 
pretreatment programs at these firms 
were developed and used in the 
identification of the most likely 

. compliance strategy. Where EPA 
determined that pretreatment was the 
most likely compliance strategy, the cost 
of pretreatment was used as the cost of 
compliance in the RIA. Furthermore, 
some POTWs practicing land . 
application of sowage sludge currently 
cannot meet the part 503 pollutant 
concentration limits for land application 
of sewage sludge. Additionally, a few 

· POTWs that fire sewag., sludge in 
sewage sludge incinerators must install 
state-of-the--art pollution control 
equipment for metals to meet the part 
503 requirements. These POTWs have a 
strong motivation to institute 
pretreatment to make the use or disposal 
of sewage sludge easier and less 
expensive. 

In the RIA for the proposed part 503 
· regulation, the Agency conducted a 
limited number of case studies on the 
effect of industrial preueatment on 
sewage sludge quality. Results of this 
study are presented es an appendix In 

the RIA for the final part 503 regulation. «;ertain pollutants, several POTWs may 
In this study, pollutant removals were need to monitor operations of the 
estimated for all industrial dischargers sewage sludge· incinerator very closely 
subject to covered categorical" to ensure that subpart E requirements 

. pretreatment standards. EPA found, ln are met. 
these cases, that an increase in The RIA for the final part 503 
industrial pretreatment provides a regulation contains some data 
significant reduction in the limitations. The NSSS solved many of 
concentration of pollutants in sewage the data problems associated with the 
sludge in cases where the pollutant RIA for the proposed part 503 
ooncentrations are high (it becomes regulation. In addition, data gathering 
in~asingly difficult to reduce pollutant activities for privately and Federally 
concentrations as the pollutant · owned treatment works and for 
.concentrations decline}. The percentage domestic septage haulers that arply 
reduction in pollutant concentrations in domestic septage to agricultura land, 
the case studies ranged from 6 to 96 forest, or a reclamation site reduced · 
percent. Most likely, many POTWs some other limitations of the RIA for the 
currently predicted to be unable to meet proposed regulation: Some date 
pollutant concentration limits in the · limitations still exist, however. 
land application subpart (and thus Data for privately and Federally 
required to maintain records of the owned treatment works are still very 
cumulative loadings of pollutants for Jimited. Numbers of privately owned 
each site to ·which sewage sludge is treatment works were estimated from 
applied) could reduce the pollutant permits. Since only a few states collect 
concentrations in the sewage sludge data on use or disposal ·practices for 
through a more stringent pretreatment privately owned treatment works, the 
program. This program would focus on Agency bad to extrapolate the 
the one or two pollutants for which the distribution of use or disposal practices 
part 503 pollutant concentration cannot using data from relatively few states to 
be met (most P01Ws .fail land . apply to the total population of · 
application pollutant concentrations ' privately ownt)(hreatment works. 
·only for one or two pollutants). Information on Federally owned 

Any reduction in poJiutant treatment works, outside of numbers of 
concentrations because of pretreatment, treatment works, ls unavailable. For this 
however slight, achieved by rorws reason, the distribution of use or 
firing sewage sludge in a sewage sludge disposal practices estimated for . ~ 
lnci01nator that fails limits for metals privately owned.treatment woru was 
could reduce the costs of compliance applied to Federelly owned treetment 
and mak,e achieving compliance with works. In terms of flow rates, th888 two 
subpart E of the final part 503 regulation types of treatment worb are similar. For 
easier overall. Without reductions in this reason, EPA assumed that similar 
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sewage sludge use or disposal options 
are available to both types of treatment 
works. 

Information on domestic septage 
haulers also is very limited. The Agency 
now bas estimates of numbers of 
domestic septage haulers and typical 
use or disposal practices, but it has had 
to make estimates of the distribution of 
use or disposal practices based on 

. limited information from a relatively 
few states where data on domestic 
septage haulers are collected. . 

Another limitation of the RIA is that, 
in some cases, EPA had to make 
assumptions·about how POTWs would 
comply with the regulation. For 
example, the Agency assumed that 

. nearly all POTWs that fire sewage 
sludge in a sewage sludge incinerator 
would elect to continue the practice of 
incineration. Some P01Ws may decide, 
however, that it is less expensive to 
cease incineration and shift, for 
example, to lend applicati_on. (Several 
POTWs that fire sewage sludge in · 
sewage sludge incinerators generate 
sewage sludge that could meet the 
pollutant concentration limits for land 
application, and many could meet the· 
cumulative limits using reasonable 
agronomic application rates.) For 
simplicity, the Agency calculated the 
costs of installing and operating 
pollution control equipment for metals 
needed for these POTWs to comply with 
the regulation, which in some cases 
might overstate the expense of the 
regulation if POTWs do decide to shift 
to another use or disposal practice. In 
all cases where simplifying assumptions 
such as this were made, the 
assumptions tended to overestimate 
costs of the regulation slightly, rather 
than underestimate costs. 

A number of limitations affect the 
estimates of risk reduction (i.e., benefits) . 
in the part 503 regulation. These 
limitations include the exclusion of 
certain exposure pathways, pollutants, 
and health effects from the estimates 
and the laclc of ability to account for 
population growth and mobility. 

Overall, nowever, EPA is confident 
that the compliance costs presented in 
the part 503 RIA reflect decisions 
POTWs and other entities are likely to 
malce, as well as costs associated with 
these decisions. EPA also is confident 
that the benefits presented in the RIA 
are reasonable estimates of reductions in 
risk associated with the final part 503 
regulation. In presenting the part 503 
RIA, EPA divided the regulated entities 
into the five major groups: primary 
treatment POTWs, secondary and 
advanced treatment POTWs, privately 
owned treatment works, Federally 
owned treatment works, and.domestic 

septage haulers. Most of the analysis 
focuses on secondary and advanced 
treatment POTWs, for which the Agency 
has the most information (i.e., 
information from the NSSS). 

As noted in part m of today's 
preamble, data on sewage sludge quality 
were collected from about 200 
secondary or advanced treatment . 
POTWs during the NSSS. These data 
were compared to the applicable 
pollutant limits in the final part 503 
regulation to determine whether the 
sewage sludge used or disposed at each 
POTW could meet those limits. Results 
of this comparison were extrapolated to 
the national level using the NSSS 
statistical weighing factors. 

Any survey POTW that failed the.part 
503 pollutant limits given existing 
conditions, such as sewage sludge feed 
rates or land application rates, were 
then evaluated further to develop a 
compliance strategy for the POTW. 
Costs of the compliance strategy were 
then developed. A failure could be 
either regulatory or economic. For 
example, in the case of land application, 
if either application rates or site lives 
had to be reduced, a cost to deal with 
reductions in·site lives or application 
rates had to be incurred. Costs to make 
changes to cunent use or disposal 
practices·to meet part 503 requirements 
were then added to costs estimated for 
management practices, monitoring, 
record keeping. and reporting and then 
extrapolated to the national level. 

To determine costs of compliance for 
primary treatment POTWs, the Agency 
determined that compliance costs for 
primary treatment POTWs are similar to 
costs for secondary or advanced 
treatment POTWs. This is based on the 
Agency's determination that pollutant 
concentrations in sewage sludge from 
primary treatment POTWs are likely to 
be no worse than those in sewage sludge 
from secondary or advanced treatment 
POTWs for the part 503 pollutants of 
concern. (SAIC 1991 Memorandum from 
Kathleen Stralka and Scott Henderson, 
to Chuck White, EPA, re: Nonparametric 
tests of hypothesis concerning pollutant 

· concentrations in primary and 
secondary sewage sludge for 40-City 
Study Data, August 28). Compliance 
costs developed for each use or disposal 
practice and for each reported flow rate 
group investigated in the RIA (greater 
than 100 million MGD, greater than 10 
MGD but equal to or less than 100 MGD, 
greater than 1 MGD but equal t<? or less 
than 10 MGD, and equal to or less than 
1 MGD} were applied to the appropriate 
primary. treatment POTWs. For example, 
per-POTW costs were estimated for 
secondary and advanced treatment 
POTWs with a flow rate greater than 10 

MGD but equal to or less than 100 MGD 
that practice land application. These 
per-POTW costs included management 
practice, monitoring, record keeping, 
ond reporting costs, as well as any 
compliance costs associated with 
sewage sludge quality. The per-POTW 
cost was then applied to all primary 
treatment POTWs with a flow rate 
greater than 10 MGD but equal to or less 
than 100 MGD and that practice land 
application (data on flow rate and use 
or disposal practice for prim'ary 
treatment POTWs were estimated based 
on EPA's 1988 Needs Survey because 
the NSSS did not survey that type of 
treatment works). 

To estimate costs of compliance for 
privately and Federally owned 
treatment ~orks, the Agency assumed 
that the sewage sludge quality of these 
treatment works is similar to that of the 
smallest POTWs surveyed in the NSSS 
because both privately and Federally 
owned treatment works typically have a 
flow rate less than 1 MGD. The per~· 
POTW costs developed for the smallest 
POTWs in the NSSS were applied, 
based on use or disposal practice, to the 
estimated number of privately and 
Federally owned treatment works that 
employ each use or disposal practice in 
the same way discussed previously for 
primary POTWs. 

Compliance costs for domestic 
septage haulers were calculated 
differently because the final part 503 
regulation imposes different 
requirements for the use or disposal of 
domestic septage. Part 503 does not 
require domestic septage applied to 
agricultural land, forest, or a 
reclamation site to meet pollutant 
concentration limits. Part 503, however, 
does require either ground-water 
monitoring or a certification that 
ground-water is not contaminated with 
nitrogen as a result of domestic septage 
placed on a surface disposal site. 
Because of the cost of this requirement, 
EPA estimates that the smallest 
domestic septage haulers will most 
likely find shifting to land application 
less expensive than continuing to 
surface dispose (EPA estimates that 
larger domestic septage haulers, 
however, will continue to practice . 
surface disposal). Compliance costs for 
domestic septage haulers are estimated 
per-firm or per-tankload, as outlined in 

· the discussions below, covering the 
impacts from the part 503 regulation.for 
the use or disposal practice employed 
by a domestic septage hauler. 

As mentioned previously, the RIA 
·discusses both the benefits and the costs 
of the part 503 regulation. The 
presentation on benefits in the part 503 
RIA is limited to a description of the 
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methodology used to estimate benefits Estimates of the benefits for 1J&cli use The total quantity of sew~e sludge 
. and a ,summary of the results of the or disposal practice ar.e expressed es the that fails ceiling limits is 80;000 dml Of 
benefit analysis. More details on the number of disease cases avoided. 1'hese this. 63,000 dmt is expected~ be . 
aggregate risk assessment ~y be disease ceses include cancer cases shifted to codia.posal. Costs to POfWs · 
obtained from the document entitled avoided and nonamceJ' human health for pretreatment are $2.9 million. Total 
"Human Health Risk Assessment for the effects avoided. Estimated costs and costs to POTWs for shilling to 
Use and Disposal of Sewage Sludge: benefits for the part 503 requirements codisposal are $6.0 million. Thus, the 
Benefits of-Regulation." lnfonnetion on for each pert 503 use oi:· disposal costs associated with sewage sludge that 
obtaining siµgle copies of this document piactice.fll'8 discussed later. fells to meet ceiling concentrations -is 
is provided in ·pert XN. . Land Ap. plication . estlmated to be $8."9 million. 

The risk assessment for the benefits Of those POTWs whose sewage sludge 
analysis follows the process outlined by Cost.and benefit analyses for the part · meets the ceiling limits but that does 
the National Academy of Sciences. The 503 land application req~ents were not meet the pollutant concentration 
assessment begins with a hazard conducted 'by type of treatment works or limits. 49 P01Wa are estimated .to 
identification and a source assessment other entity. l{esults of the analyses for dispose of sewage sludge that is 
and ~ntinues with fate.-and ·tiansport ·secondary.and advanped Jreat.ment , · :'itXpected to fell to ·meet, f:be cumulative 
·estimates, exposure assessments, worb, primary.tJeatmellt worb, . · . limits with existing.application rates . 
pbarmacokinetics analysis, and dose- . ptivately o:wned treatment works, and a 20-year site life. However, all but 
response assessments. These federally owned treatmeat wol'b,.arid . two of the representative aurvey POTWs 
componepts are used to estimate domestic septage b,aulers are presented were out of compliance with existing 
changes in public health, measured as as follows. . state regulations at the time of tJie . 
morbidity and mortality.. For secondary and advanced NSSS. Changes made to use or disposaJ 

The .first step hr .estimating the · treatment works, compliance with the practice.because the POT.Wis out of 
beneJits of the final·part 503 regulation · final pert 503 regulation was complianoe with either existing state or 
involves estimating the baseline public · determ.ined ~y ~mpering·the sewage F«ier.al .18qUirement.s;8J'8 not considered 
health risks of sewage aludge use or sludge quality:of the POlWs In the a cost of pert 503 • .Fw:thermore, 
disposal. These risks are presented as NSSS with either J>Ollutant . follow~g discussions with one of the 
cases of cancer and other adven;e health concentration liinits or the cumulative two sun,eyed POTWs that failed ·the 
effects. such as feed-related adverse pollutant loading rate limits: Far the ·cumulative pollutant load.hig1'8!e limits_, 
effects. The by inputs for estimating cumulative pollutant loading rate Umi~. the Agency determined .that impacts on 
baseline risks include soUJ'C8 (POTW) EPA assumed the sew~e sludge_ this ·ronv (which represents six 
informatioo,.sewage sludge _pollutants, application-rate for a POTW Js the . nationwide) would be very small . 
and ultimate use .or disposal site application rate from the· NSSS. The because of the easy availability .of large 
characteristics.. . Agency also.assumed that an amounts of-additional !and for 

Baseline risks from :sewage sludge use · application site has a .20-year site life · application of.sewage sludge ad the 
or disposal practices are characterized (determined to be a site life that would ability ofthe JJOTW to·shiftemong 
usin_g· {1) sewage sludge quality as . impose no economic Impacts 10 a verioua other use at disposal practices 
detennined from tho analytical portion · P01W). Results of this analysis were et virtuatly no Incremental cost. 
of the NSSS, (2) the amount of sewage extrapolated from the survey PO'IWs to One other POTW whose sewage 
sludge used or ,;iisposed of by each the entire population of secondary and . sludge Js .estimated to fail the part :503 
POTW, and (3) the fate and transport of advanced treatment POTWs. The land applialt.ion pollutant limits 
th.e .pollutants .subsequent to use .or -analysis indicated that of the 4,328 (represented by one POTW fn the 
disposal. depending--on a number'°f ·88C9n!™)' and advanced ~tment . survef) Js·expecled- to dispose of a · , -
different environments that vary with POTW~ estimate<;l to practioe land · · portion of the 11SW:age-sludge that is 
each use or .disposal practice. · ,application, -49 POIWe, or 1 percent, currently land applied ln a municipal 

Using .the above .inputs, the analysis . fail the ceiling concentrations. An sol!d waste landfiU, a practice amployed 
estimates the potential pathways of adqitiooal 3,216-PO;IWs, or 7 4 percent, by another 'POTW -operated by'the same 
human l!xposure and models the fate pass the -pollutp.nt concentration limits. authority. The estimatecUucremental . 
and transport of the key sewage ·sludge Of the remaining 1,063 POlWs, most cost of .shifting 1,800 dry metric tons 
pollutants for these pathways. The . ere able to meet the-cumulative from land epplication 10 oodisposal is 
analysis then estimates the potential pollutant loading rate Jimita. Nearly all approximately $9,000annuaUy. . . 
popula1ion exposed. This information, of these P01Ws, even though they have . · Total.compliance costs.for-~ all 
along with dos.e-Tesponse-data for each to meet more extensive recordk~ping land ·application pollutant limits are 
of the sewage sludge pollutants of requirements, are expected to comply estimated to be $8.9 million. The 

· concern, is used lo characterize baseline with the lend application requirements ·. quantity of sewage sludge shifted from 
public health risks. . with no additional compliance costs land application to codisposal is 
· After baseline risks ·were estimated, associated.with pollutant limits {i.e., the estimated ot approximately t percent of 
risk estimates were developed l!lSSuming POTWs will incur no-costs to shift to an the total quantity land applied. · 
the final part 503 requirements are met. . alternative use or disposal practice or. Management .practices 111 the land 
The regulatory compliance strategies for need to change current application rates application subpart ere expected to 
the public health risk analysis because of the life of the appli~tion impose a ~egligible cost on .s~ndary 
assessment paralleled the strategies . site). end advanced treatment PQTWa. : 
used to estimate the compli8IlC8 cost. . Of the 49 POlWs that -fail the GeneraJ requi,reme..ots are;estimated to 
The same risk assessment process is pollutant ceiling limits, 30 are ~xpected cost $0.2 million -annually, Moni,orlng 
used to derive the change in the to institute more stringent pretreatment costs based on the frequency of 
baseline risk as a result of the· requirements and were estimated to monitoring requirements in the part 503 
requirements fori38ch part 503 use or contin.ue to practice Jand-application. regulation are expected t,;, be $1.6 
disposal practice. This cllange in the The remaining 19 POTWs 81.'9 expected million annually. Reoord keeping costs 
baseline is the measure of benefit. .to-shift to-codfaposaL · {. areestimate:cf to.be'$0.9 million 
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annually. Finally, reporting costs are 
estimated at about $20,000 annually. 
Thus, the total estimated compliance 
costs associated with land application 
for .secondary .and advanced treatment 
POTWs are estimated·to-be $11 .6 
million annually. . 

As discussed previously, per-POTW 
costs by flow rate for secondary and 
advanced treatment P01Ws that land 
apply sewage sludge were applied to the 
948 primary treatment POTWs 
estimated to land apply sewage sludge. 
These per-PO'IW costs ranged from 
$426 to'.$43,507 annually. Total costs for 
primary treatment works that practice 
land application are expected to be $1.9 
million annually. . · 

Per-POTW costs developed for the 
-smallest POTIYs in the NSSS that land 
applied sewage sludge were applied to . 
privately owned treatment works. An 
estimated cost of $426 per treatment · 
works was applied to the 1.oi9 pr,ivately 
owned tr~atment wprks to estimate the 
cost of the part 503 land application 
requirements. Total costs of the part 503 
land application require~ents for this 
group of treatment works is estimated to 
be $0.4 million annually. 

the soil and meet harvesting and site 
access restrictions or (2) to add allcali to 
raise the pH of domestic septage to 12 
for 30 minutes. In addition, the annual 
application rate for an application site is 
limited based on the amount of nitrogen 
needed by the qop or vegetation grown 
on the land. · 

· Domestic septage haulers that apply 
domestic septage to agricultural land, 
forest. or a reclamation site must meet 
certain record keeping requirements 
including noting the amount of septage 
applied to each site. The only cost of the 
land _application requirements for 
domestic septage haulers is this record 
keeping cost, which is estimated at $0.2 
million annually. 

B'ased on the previous figures, the 
Agency estimates that the total cost of 
complying with land aprlication 
requirements in the fine part 503 
regulation will be $14.2 million 
annually. 

Baseline risks associated with land 
appl_ication of sewage sludge (i.e., the 
risks associated with current practices) 
are estimatQd to be less than 1 cancer 
case and about 500 cases of other health 
effects. The benefits of complying with 
the final part 503 regulation are 
expressed as reductions in the risk-the 
number of baseline cases that ere 
avoided. For lond application, the 
benefits are estimated to be less than 1 
· cancer case avoided and O to 500 cases 
of other adverse health effects avoided. 

The $426 per treatment works cost for 
small treatment works also was applied 
to 53 Federally owned treatment works 
to estimate the cost of the land 
application requirements. Estimated 
costs for Federally owned treatment 
works using the $426 per treatment 
works cost is$ 0.02 million annually. 

Monitoring costs discussed above for Surface Disposal 
the different groups of treatments works The final p'art 503 regulation for 
include some costs for monitoring surface disposal of sewage sludge 
needed to show compliance with the requires that sewage sludge meet certain 
operational standards for pathogen and pollutant concentrations before being 
vector attraction reduction in part 503. placed on an active, unlined sewage 
~o other costs are included for the part sludge u~it. The pollutant concentration 
503 pathogen and vector attraction limits vary._depending on the distance . 
reduction requirements because of the from the site to the property boundaries. 
current requirements in 40 CFR part 257 M8.I}agement practices, monitoring 
for pathogen and vector attraction frequency, record keeping, and 
reduction. The requireme.nts in part 503 reporting requirements also are 
are either identical to current part 257 included in part 503 for surface disposal 
requirements (i.e., class requirements of sewage sludge, regardless of whether 
that can include meeting PSRP) or are the site is lined or unlined. Costs and _ 
similar to those current requirements in benefits of the part 503 surface disposal 
part 257 but expressed differently (i.e.. requirements on the different groups of 

· part 503 indicates pathogen density treatment works and other entities are 
requirements that must be met, but discussed as follows. 
properly operated PFRP processes, Data on quality of sewage sludge 
which can be used to meet Class A placed on a surface disposal site were 
requirements, should be able to meet the obtained from the NSSS _and compared 
limits specified). Since the part 257 l . to the appropriate pollutant limits 
requirements curre~_tlyappty, no . p~sented in the surface disposal · 
additionat: costs. aside frmn.some , · · ··, subpart .. The Agency. made several . · 
monitoring cost; for the part 503 , .. :, , assumptions necessary to.select- ' 
pathogen 11nd ·vectoiattractlon ·· · , . ·; ·. appropriate pollutant limits to compare 
reduction requirements are expected. sewage sludge quality. · . 

Domestic·septage haulers practicing First, EPA assumed all active sewage 
land application are-required either (1) - sludge units are located more than 150 
to inject or incorporate the septage into feet from the property boundary.of the 

surface disposal site (a reasonable 
worse-case assumption). Second, the 
Agency assumed that all active sewage . 
sludge units are unlined (based on the 
finding that no monofills in the NSSS 
were reported to be lined). The part 503 
pollutant limits for units located 150 ft. 
or more from the property boundary 
were thus determined to be the 
appropriate limits for comparison with 
pollutant concentrat_ions from the NSSS. 

Because of the expense of installing 
ground-water monitoring wells, the 
Agency determined that most POTWs 
reporting in the NSSS incorporated 
sewage sludge into the land for disposal 
(called dedicated land application in the 
NSSS) would shift to land application 
rather than continue to use the land 
strictly for disposal. '.fhe Agency 
identified POTWs that would shift by 
assuming that any POTW with an 
application rate that allowed -it to meet 
the cumulative pollutant loading rates 
in the land application subpart, while 
applying the sewage sludge at an 
agronomic rate, would shift to land 
application. The Agency estimates that 
this assumption results in no costs to 
the POTWs that could meet the land 
application requirements (the POTW 
only has to be permitted for land 
application rather than for surface 
disposal). Out of 1,936 surface 
disposers. 526 were estimated to be 
permitted as land appliers. The 
remaining 1,410 POTWs wer~ estimated 
to be permitted as surface disposers. 
Included in this count are 301 POTWs 
that store sewage sludge for more than 
two years. Two additional survey · 
POTWs, representing 60 nationwide, are 
expected to discontinue long-term 
storage and codispose more of their . 
sewage sludge. Costs for increasing the 
quantity of sewage sludge disposed 
annually are estimated to be $0.4 
million. 

Results of the pass/fail analysis for the 
1.410 surface disposers indicate that all 
but eight POTWs have sewage sludge 
that meets the pollutants limits. The 
eight POTWs are expected to request 

-site-specific pollutant limits. If site
specific pollutant limits are allowed, 
sewage sludge from all of the POTWs is 
expectec} to meet the site-specific . 
pollutant limits based on the difference · 
between the actual depth to ground 
water at the active sewage sludge unit 
and the depth to ground water assumed 
when the part 503 pollutant limits were 
developed. Thus, ·no surface disposers 
are expected to.fail ·pollutant limits. 

Costs for meeting general . 
requirements will apply. These include 
a requirement to provide a closure plan 
when the surface disposal site closes . . 
Based on an assumption -that one-
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twentieth of all surface disposal units 
close each year, total costs for ~is 
requirement are expected to be about 
$30,000 annually. . 

Management practjce costs will also 
be incurred. Most of the management 
practice requirements are very similar to 
those in part 257 and are expected to 
result in negligible costs'. However, 
unlined surface disposal units (which 
all are assumed to be) are unlikely to be 
certified that they will not contaminate 
groun.d water. Thus, EPA assumes 
ground-water monitoring must be 
performed. The total cost to plan the 
monitoring program, install monitoring 

· we Us, and sample and test ground water 
is expected to total $1.5 million per 
year. 

Pathogen and vector attraction 
reduction requirements will have an 
impact on surface disposers. A number 
of POTWs are estimated to require 
further sewage sludge processing or to 
use c;laily cover in order to meet these 
requirements. Annual costs for all these 
changes are estimated at $9.6 million; 

The part 503 regulation also has 
frequency of monitoring, record 
keeping, and reporting requirements 
when sewage sludge is placed on an 
active sewage sludge unit. Costs for 
these activities are estimated at $0.6 
million annually. Total costs for 
secondary and advanced treatment 
POTWs to comply with surface disposal 
requirements in the final part 503_ 
regulation are estimated at $12.1 million 
annually. . 

The per-POTW costs for placement of 
sewage sludge on a surface disposal site 
d~veloped using the NSSS were applied 
to the 273 primary treatment P01Ws 
estimaJed to practice surface disposal. 
These costs ranged from $3,925 to 
$96,922 per PQ_TW. Total costs for 
primary treatment PO1Ws to meet the 
surface disposal requirements in the 
final part 503 regulations are estimated 
to be $1.8 million annually. · 

A per-POTW cost. of $3,925 for the 
smallest POTWs in the NSSS that place 
sewage sludge on an active sewage 
sludge unit was used.to estimate the 
costs of compJiance for the 551 privately 
owned treatment works -which place 
sewage sludge on a surface disposal site.
The estimated cost of complying with 
surface disposal requirements for _ 
privately own~ treatment works ls $2.2 

. million annually. 
. The per-POTW cost of $3,925 for the 
smallest POTIVs in the NS$S·that place 

.. sewage slu~ge on an active sewage 
sludge unit also was used to estimate · 
compliance costs f~r Federally owned · 
treatme~t-w_orks which place sewage 
sludge on an active sewag~ ~ludge unit 

. ~ultiplying that unit cost times 28 . 

Federally pwned treatment works 
results in an estimated cost $110,000 
annually for Federally owned treatment 
works to meet the part 503 surface 
disposal requirements. 

Domj3Stic septage placed on an active • 
sewage sludge unit must meet only the 
general requirements management 
practices, vector attraction reduction 
requirements, monitoring requirements 
(only if all:ali addition is.to meet vector 
attraction reduction requirements), and 
record keeping requirements. The 
largest cost is for management practices, 
which includes ground-water 
monitoring. Because of this expense, 
884 sroall domestic septage haulers are 
expected to shift to land application. 
Costs for ground-water monitoring are 
$1.3 million, costs for the shift to land 
application are $0.9 million, and costs 
for record keeping and reporting are 
$0.06 million. Th~ total cost for the 

. 1,360 domestic s))ptage haulers that 
currently place domestic septage on an 
active sewage sludge unit Is estimated at 
$2.2 million' per year, .costing 
approximately.$981 to $2,798 per firm, 
depending on the size of the firm (in 
gal,ons per year of domestic septage . 
pumped). The total cost of the part 503 
surface disposal requirements to all · 
types of treatment works and to other 
entities is estimated to.be $18.3 million 
per year. 

The baseline risks associated with · 
surface disposal (i.e., the risks 
associated with current practice) are 
estimated to be less than one cancer or 
other health effects case. The benefits of 
complying with the surface disposal 
requirement, expressed as the· number of 
baseline cases that are avoided, are 
estimated to be O to 0.07 cancer cases 
avoided and'Jess than one other health 
effects avoided. 

hydrocarbons (TiiC). The value for me 
in the final/art 503 regulation can not 
be exceede in the exit gas from the 
sewage sludge incinerator staclc. . 
Management practic~s and frequency of 
monitoring, record keeping and 
reporting requirements are also 
included in this subpart. 

_The hnpacts of the part 503 
incineration requirements on secondary 
and advanced treatment POTWs and 
primary treatment POTWs are · 
investigated tn this part of the preamble 
because only those grouRs of treatment 
works are believed to operate sewage 
sludge incinerators. However, other 
treatment works (both privately owned 
and publicly owned) transfer sewage · 
sludge to POTWs that operate sewage 
sludge incinerators. Since costs of the. 
incinerator subpart are based on costs to 
P01Ws operating sewage sludge . 
incinerators, cost-passthrough 
associated with sewage sludge 
transferred to treatment works operating 
sewage sludge Incinerators is discussed 
in the regt,1latory flexibility analysis to 
avoid double counting of total cost. 

_A pass/f8il analysis was conducted on 
the NSSS POTWs using the site-specific 

· information necessary to calculate 
whether, with. existing sewage sludge 

· quality, the risk-specific concentrations 
in the incineration subpart c~>Uld be met 
.without any changes in feed rate, 
dispersion factor, or incinerator control 
efficiencies. Results of this analysis 
were extrapolated to the entire 
population of P01Ws that operate 
sewage sludge incinerators nationally 
(these numbers are based on the 
analytieal survey weights). . · 
. Of 185 POTWs that operate 284 
sewage ~ludge incinerators, 171 can 
meet the part 503 requirements for 
inorganic pollutants, and all can meet 
the me operational standard. Of those 

Sewage Sludge Incineration failing the limits on inorganic pollutants 
The.part 503 requirements for firing (14 POTWs), all were assumed to retrofit 

sewage sludge In a sewage sludge · wet electrostatic precipitators (WESPs). 
incinerator require that the allowable · When added to the existing poUution 
concentration of selected inorganic, control equipment, WESPs result in 
pollutants in the sewage sludge be pollutant control efficiencies needed 
calculated using equ~tions in the without changing the existing sewage 
regulation. Terms in the equation must sludge quality or dispersion factor (i.e., 
be determined on a case-by-case basis, raising staclc height) and without 
except for the risk specific niduclilg sewag~ sludge feed rates. The 
concentration for the pollutants. The cost of retrofitting and operating WESPs· 
Agency developed these concentrations · · is estimated to be $3.6 million_ annually. · 
using a pathway risk assessment. The No cost of complying with the me · 
only pathway evaluated was the · operational standard wiH be incurred. 
inhalation pathway. For this reason, the Costs to test a &e'Vage sludge 
pollutant limits in.the incineration incinerator for poUutant control . . 
subpart protect public-health from the e_fficlencies, costs to develop a ' 
reasonably anticipated adverse effect.of ·dispersion factor, and management 
the pollutants 1f the pollutants are practice costs, which include costs to 
Inhaled. · . . install and operate dJfferent equipment; 

·Also i~~lud~d in this subpart is an are estimated a~ $7.3 million annually. · 
operation~) standard· for total '· · Freque~cy. of-monitoring, iecord . · 
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keeping and reporting costs are 
estimated to total $0.3 million annually. 
Total estimated costs to comply with the 
part 503 requirements for firing sewage · 
sludge in a sewage sludge incinerator 
for secondary and advanced treatment 
POTWs are $11.2 annually. 

Estimated costs to comply with the 
part 503 incineration requirements for 
the NSSS PO'IWs range from $37,000 to 
$315,000 per POIW. If these costs are 
applied to the 11 primary treatment 
Parws estimated to operate sewage 
sludge incinerators, the estimated cost 
of complying with the part 503 
incineration requirements is $0.5 
million annually for primary treatment 
POIWs. Total costs for secondary and 
advanced treatment works and for 
primary treatment works to comply with 
the part 503 incinerator requirements is 
$11.7 million annually. 

Baseline risks associated with 
mcineration (i.e., current practice risks) 
of sewage .sludge ar.e estimated to be 0.3 
to 4 cancer cases and 100 other health 
effects. 'I_'he benefits of complying with 
the part 503 incineration requirements 
are expressed as .reductions in number 
of baseline cases avoided. For sewage 
sludge incineration; the benefits are 
estimated to be 0.09 cancer cases 
avoided and 90 other adverse health 
effects avoided . . 

A few additional costs of part 503 are 
not associated with the part 503 use or 
disposal practice employed. These costs 
are associated with (1} reading and 
interpreting the final part 503 
regulation, which are assumed to be 
in~d whether a ·part 503 use or 
disposal practice is used for the use or 
disposal of sewage sludge, and (2) 
obtaining copies of part 258 permits, 
which are assumed to be needed to 
show that the municipal solid waste 
landfill meets the part 258 
requirements. Costs of these activities 
are estimated to be $1;7 million per 
year. . 

The final part 503 regulation is 
expected to result in environmental 
benefits other than the benefits 
associated with reducing the incidence 
of adverse human health effects. These 
environmental benefits are an outgrowth 
of the general reduction in the amount 

. and toxicity of sewage sludge used or· 
disposed in ways that damage the 
environment, particularly sewage sludge 
that is placed in environmentally. . 
sensitive areas. These environmental , 
benefits consist mainly of improv:ed · . 
habitats for ·wildlife and other species h1 
the areas where.incineration of sewage 
sludge occurs. . . 

For example, emissions reductions in 
the vicinities of sewage sludge 
incinerators may ~uce particulate and 

other types of deposits on buildings, attributed to entities (treatment works 
automobiles, and structuras, reducing and septage haulers) that place sewage 
the extent to which these items are · sludge on a surface disposal site. 
damaged by air pollution. Commercial Estimated compliance costs for the 
farms and home gardens located in areas part 503 regulation for small publicly 
affected by deposits from sewage sludge and privately owned treatment works 
incinerators may experience some are $11.0 million for direct and indirect 
increase in crop vitality because of costs including $0.4 million for cost of . 
lower levels of discharged pollutants. reading and interpreting the regulation. 

The regulation may account for some Thus, compliance costs for small 
cost savings as well. Many POTWs treatment works are only about 23 
whose sewage sludge meets the percent of the total estimated 
pollutant concentration limits are compliance costs for all treatment works 
currently practicing disposal (e.g., and firms. EPA has judged that small 
incineration, codisposal). EPA believes privately or publicly owned treatment 
that ptµt 503 regulation may help to works are not subject to substantial 
ease misapprehensions about the quality compliance c6sts under part 503 and. . 
of sewage sludge and that a more . · thus focused attention on domestic 
receptive.market for high-quality se~age septage haulers, some of which bear the 
sludge now being disposed might largest portion of compliance costs as a 
develop. If the regulation helps to ratio of revenue among small entities. 
encourage the shift from disposal to Domestic septage haulers will incur 
land application for just lO percent of · $2.4 million in compliance costs to m~t 
all high-quality sewage sludge now 
disposed, a savings of nearly $l million the requirements in part 503. Domestic 

fe · septage haulers that practice land 
in ertilizer costs might be reaHzed by application ·or surface disposal {6,120 
farmers. · businesses) handle about 3.1 billion 
Regulatory Flexibility Analysis gallons of domestic septage annually. 

The Regulatory Flexibility Act Prices charged on average for domestic 
requires all Federal agencies to analyze septage pumping are appr9ximately $70 
the impact of a regulation on small per 1,000-gallon septic tank. Tot~l 
businesses, small governmental annual revenues fe>r this group ere th·us 

· jurisdictions, and small organizations. estimated to be $217 million annually. 
The purpose of.this analysis is to The incremental costs of this regulation 
determine the extent to which the are thus only about 1 percent of the total 
regulation has an impact on small annual revenues for this group of 
entities and the notUl'8 of those impacts. businesses. Total operating costs aNJ 
For the ·purpose of the final part 503 calculated to be approximately $156.6 
1'1lgulation, the Agency defines a small million for land appliers and $44. 7 for 
entity as a POTW with a flow rate equal surface disposers. The annual costs of 
to or less than one MGD that complying with the p~ 503 regulation 
corresponds to a service area of ($0.2 million for land appliers and $2.2 
appro~mately 10,000 residents; a · million for surface disposers) are 
privately owned treatmenf works therefore estimate~ to increase operating 
(nearly all of which have a flow rate of costs by about 1 percent. Only the 
one MGD or less); and ·an domestic smallest surface-disposing domestic 
septage haulers, regardless of size (most septage haulers are considered to be 
domestic septage firms are operated by potentially affected significantly by the 
one self-employed person and poi;sibly part 503 regulation {compliance cost as 
another part-time or full time a percentage of revenues are expected to 
employee). be 14 percent for these firms. Most small 

Approximately 90 percent of all entities are associated with ratios of one 
en~ities potentially subject to the final percent or less). 
part 503 regulation are considered small The Agency is not requiring domestic 
by this definition. However, only a · septage haulers to meet the more 
portion of small entities employ use or stringent and costly pathogen and vector 
disposal practices covered by the part requirements for POTWs and privately 
503 regulation. Only about 40 percent of owned treatment works. Domestic 

· all small entities potentially subject to . septage haulers are exempted from 
the part 503 regulation-employ a use or testing.domestic septage for inorganic 
disposal practice covered·by part 503. . and organic pollutants, a major cost 

The total estimated compliance costs item for POTWs and p,ivately owned 
for the final part 503 regulation for treatment works. Record keeping · 
small entities is $14.1 million, the · . requirements also have been kept as 
majority of which is attributed to land simple as possible, and no reporting is 
application and surface disposal of required. Thus, EPA believes it has . 
sewage sludge. Of the total estimated provided domestic septage haulers with 
costs for all small entities, 73 percent is the least burdensome·regulation 
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compatible with its mandate to protect 
public health and the environment. 

Prices charged by domestic septage 
pumpers vary widely. by region. These 
prices range from $35 per septic tank to 
more than $200 per septic tank. If costs 
to comply with the part 503 
reqm,rements are passed directly 
through to the estimated 4.3 million 
homeowners who have a septic tank 
pumped in any one year, the pumping 
costs could rise by about $1.30 each. 
This is an increase of0.7 percent to 4 
percent (averaging 2 percent) over 
current prices for tank pumping. Even if 
prices increase to an average of $71.30, 
or about $36 per year per household 
(based on a tank pumping schedule of 
every two years), this is considerably 
less, on average, than typical per
household charges for sewage treatment 
atPOTWs. 

Domestic septage haulers that-practice 
land application are estimated to incur 
$0.2 million annually to comply with 
part 503 requirements. All of these costs 
are associated with meeting the.record 
keeping requirements. Small surface 
disposers, on the other hand, are 
expected to shift to land application and 
larger domestic septage haulers are 
expected to install ground-water 
monitoring wells and meet other 
requirements of subpart C. The major 
costs to these finns to shift practices are 
the costs to monitor ground water or to 
acquire additional land. The major cost 
to continue to surface dispose is the cost 
to install wells and monitor ground 
water. The cost to shift to land 
application and to monitor ground . 
water account for nearly 97 percent of 
all costs to. surface-disposing domestic 
septage haulers. Average incremental 
costs per finn are $48 for land appliers 
and $1,602 for surface disposers. Based 
on an analysis of net present value for 
the most affected small surface 
disposing septage haulers, EPA 
concludes that septage hauling firms are 
unlikely to close because of part 503 
requirements. . · 

Paperwork Reduction Act 
The annual public reporting burden · 

for the collection of information 
imposed by this final rule, averaged 
over a 3-year period, is estimated to be 
133,198 hours for 11,056 respondents 
(5,088 publicly owned treatment works, 
1,208 privately owned treatJI\ent works, 
and 4,768 domestic septage haulers) 
practicing land application; 65,295 
hours for the 6,188 respondents (2,071 
publicly owned treatment works, 547 
P!ivately owned treatment works, and 
3,570 domestic septage haulers) 
disposing of sewage sludge on surface 
disposal sites; and 207,294 hours.for the 

186 respondents (publicly owned 
treatment works) which fire sewage 
sludge in a sewage sludge incinerator. 
The average time per response per 
respondent is estimated to be 36.4 
hours. Respondent reporting and 
recordkeeping burden for this collection 
of infonnation includes time for 
reviewing instructions, searching 
existing data sources, gathering and 
maintaining the data needed, and 
completing and revising the collection 
of information. 

The information collection 
requirements in this rule have been 
approved by the Office· of Management 
and Budget (0MB) under the Paperwork 
Reduction Act, 44 U.S.C. 3501 et seq. 
and have been assigned control number 
2040-0157. . 

Send comments regarding the bu:den 
estimate or any other aspect of this 
collection of information, including 
suggestions for reducing this burden to 
Chief, Information Policy Branch, EPA, 
401 M Street, SW. (PM- 223Y), 
Washington, DC 20460; and to the 
Office of Information and Regulatory 
Affairs, Office of Management ~d · 
Budget, Washington, DC 20503, marked 
"Attention: Desk Officer for EPA." 

Part XIV: Availability of Technical 
Information on the Final Rule 

Availability oflhe Final Rule an·d 
Preamble . . . 

The final rule and preamble may be 
obtained by contacting: Dr. Alan Rubin, 
Sludge Risk Assessment Branch (WH-
586), United States Environmental 
Protection Agency, 401 M Street, SW, 
Washington, DC 20460, (202) 260-1306. 

Availability of Technical Support 
Documents 

The following technical support 
documents are available: 
(1) Technical Support Document for 

Land Application of Sewage Sludge
Volume 1-PB93-110575 

(2) Technical Support Document for 
Land Application of Sewage ,Sludge
Volume 11-PB93-ll0583 

(3) Technical Support Document for 
Surface Disposal of Sewage Sludge-
PB93-110591 · . 

(4) Technical Support Document for 
Incineration of Sewage Sludge
PB93-110617 

(Sl Technical Support Document for 
Pathogen and Vector Attraction 
R~duction in Sewage Sludge-PB93-
110609 

(6) Human Health Risk Assessment for 
Use and Disposal of Sewage Sludge: 
Benefits of Regulation-PB93-111540 

(7) The Rllgulatory Impact Analysis-
. PB93-110625 . 

These documents may be ordered 
from: National Technical Infonnation 
Service, 5285 Port Royal Road, 
Springfield, Virginia 22161, ATIN: 
Sales, Telephone No. (703) 487-4650. 

Please specify PB number when 
ordering. 

Availability of Data and lnformatiom OD 

the National Sewage Sludge Survey 
Data and information from the 

National Sewage Sludge Survey are 
available as computer files and printed 
documents. These items can also be 
ordered from the National Technical 
Information Service (NTIS), 5285 Port 
Royal Road, Springfield, Virginia 22161, 
ATrN: Sales, telephone number (703) 
487-4650. Please specify PB number 
when ordering. 

Computer files of the database Cor the 
National Sewage Sludge Survey are 
available in three different formats. 
Persons requesting computer files, 
under any option, will want the 
National Sewage Sludge Survey: Data 
Element Dictionary for the · 
Questionnaire and Analytical Databases 
(PB90-198961) and they may want the 
Data Element Dictionary for the Data 
Conventions Database (PB93-500403). 
These dictionaries contain definitions 
and specifications for all variables in 
each referenced database. The three 
comrµter file formats are as follows: 

(1 ASCII Format Databases for the 
1988 National Sewage Sludge Survey 

. (PB93-500403} are available. These are 
IBM PC compatible files containing the 
Questionnaire Database, the Analytical 
Database, and the Data Conventions 
Database for the. National Sewage 
Sludge Survey. These databases come 
on fourteen 3.5" 1.44 Mb floppy 
diskett~s and approximately 20 Mb of 
hard drive space is required for 
installation. 

(2) SAS format tapes (PS-90-501834) 
are also available. Databases available in 
this format include the Questionnaire 
Database and the Analytical Database. 
These are nine track tapes, written iri 
SAS transportable code at 1600 bpi, 
with logical record lengths of 80 and 
block sizes of 8000. The tapes were 
written under the OS operating system, 
but they should also be readable by 
CMS, VSE, AOS/VS, PRIMOS, and 
VMS. 

(3) Computer access to the EPA 
National Computer Center (NCC), which 
houses the reference copy of the 
database in the format of the SAS 
system for statistical analysis, is 
available on a fee for service basis. In 
order to open an account with NTIS on 
the NCC system, state that ·you wish to 
access the database for the National 
Sewage Sludge Survey. No special 
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passwords are required and the dataset 
identifiers are listed in the appropriate 
data element dictionaries. 

Printed copies of the Analytical 
Database (PB90-10i'491), and 
Questionnaire Database (PB90-10i'509) 
are also available from NTIS. 

Availability of Other Documents Used 
in Developing the Final Part 503 R.ule 

A copy of the documents (e.g .. 
Response tb. Comments Document for 
the proposed part 503 Rule, Analytical 
Methods for the National Sewage Sludge 
Survey, Statistical Support 
Documentation for part 503, etc.) cited 
in the reference section of this Notice 
are available for review at EPA's Water 
Docket; 401 M Street, SW; Washington, 
DC 20460. The Docket is located in 
room L-102. For access to Docket 
materials, call (202) 260-3027 between 
9 a.m. and 3:30 p.m. for an · 
appointment. The EPA public 
information regulation (40 CFR part 2) 
provides that a reasonable fee may be 
charged for copying. 
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Sludge Notice of Availability. sludge in 257.1, revising the definitions 
Washlngton, D.C. 

for "sludge" and "solid waste" in 257.2 , 110, U.S. EPA. 1992. Sewage Sludge 
lncineratorTotaJ Hydrocarbon Analyzer . deleting the reference to sections 405(d) 
Evaluation. Office of Research and and 405(e) from 257.3-4, and deleting 
Development, Wastewater Research paragraphs (b) and (c) from 257.3~. 
Division, Cincinnati, OH. EPA Contract These proposed changes are discussed 
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the comment period for the 1989 provision at 257.l(c)(ll). This provision 
proposal. indicates that the part 257 criteria do 

The final part 503 regulation contains not apply to the use or disposal of 
requirements for sewage sludge applied sewage sludge, including domestic 
to th;8 land, placed on a surface disposal· septage, on the land when the sewage 
site, or fired in a sewage sludge- .sludge is used or disposed in 
incinerator. There -is one case, however, accordance with 40 CFR part 503. Note 
that the part 503 requirements do not that domestic septage does not include 
apply to sewage sludge used or disposed pumpings from septic tanks that ~Ive 
through those practices. Part 503 does commerc~al or industry wastewater. As 
not apply to the use or disposal of mentioned above, if those pu.mpings are 
sewage sludge generated at an industrial disposed on the land, the part 257 
facility during the treatment of criteria apply. The Agency decided to 
industrial wastewater combined with Include this provision in 257.l(c) to · 
domestic sewage generated at the make it clear that sew~ge sludge used or 
industrial facility. That sewage sludge disposed in accordance with part 503 is 
has to meet the part 257 requirements if n!)t subject to the part 257 requirements. 
it is disposed on the land. Because the Another revision to part 257 in · 
part 257 requirements· continue to apply today's rulemaking amends the . 
to certain sewage sludges, today's · definition section (i.e., 257.2). In the 
amendment does not delete section 1989 proposal, 257.2 was proposed to be 
405(d) from the part 257 authority. changed by amending the tenns 

Section 257.l(b)(l) was proposed to "sludge" and "solid waste" to indicate 
be changed in the 1989 proposal to that sewage sludge is not.a sludge or a 
indicate the part 257 criteria do not solid waste. The Agency decided not to 
apply to theJ.1.se or disposal of sewage amend those definitions in today's 
sludge under section 405(d) of the Clean amendment because certain sewage 
Water Act. Because certain sewage · sludges ares.till subject to the part 257 
sludges are subject tQ the part 257 requirements. Instead, the definition of 
requirements, today's rulemaking . "domestic septage" and "sewage 
amends 257.l(b)(l) to indicate that part sludge"~ being added to 257.2. These 
257 contains guidelines for the disposal terms are used in the revisions to 257.1. 
of sewage sludge not used or disposed The final revision in today's part 257 
through a practice regulated in 40 CFR amendment concerns 257.3--4. This 
part 503. This means that part 257 subsection is being changed by adding 
applies· if sewage sludge is disposed on the phrase "with respect to sewage 
the land and if the sewage sludge is not sludge tkat is not used or disposed 
used or disposed hi accor~ance .with through a practice regulated !,n 40 CFR 
part 503. part 503" after ... * * a violation or 

The 1989 proposal also proposed to section 405(e) * * * ". Section 405(e) 
amend 257.l(c)(l) and 257.l(c)(4) by .indicates that the determination of the 
deleting the last sentence in each manner of disposal or use of sewage . 
subsection. Today's part 257 sludge is a local determination. 
amendment deletes the final sentence in However, if the selected us~ or disposal 
257.l(c}(3), but does not delete the final practice is regulated under section 
sentence in 257.l(c)(4). 405(d) of the CWA, the requirements in 

The last sentence in the current 405(d) have to be met. Because part 257 
257.l(c)(3) indicates that the part 257 is promulgated under the authority of 
criteria apply to disposal of sludg~s 405(d) for sewage sludges that_ are not 
generated by treatment of domestic regula~ed under part 503, section 257.3-
se~age. Because the applicability of part 4(b)(1) is being amended to make it clear 
257 to disposal of sewag~ sludge is that a party charged with a violation of 
ad~ssed in the amended 503.l(bHl) section 405(e) only with respect to 
and in a new 503.l(c)(ll), the last sewage sludge not regulated under 40 
sentence no longer applies. For this CFR part 503 may demonstrate that 
reason, it was deleted from 257.l(c)(3). compliance be detennlneq at an 

The last sentence in 251.l(c)(4) alternative boundary in lieu of the solid 
concerning disposal of septic tank waste boundary. This amendment does 
pumpings is not being deleted in today's not apply to a party charged with open 
amendment because part 257 still dumping. 
applies to the disposal of pumpings The proposed part 257 amendment 
from septic tanks that receive also indicated tha.t the Agency was 
commercial or industrial wastewaters; considering deleting paragraphs (b) and 
Use or disposal ofpumpings from septic (c) in 257.3-6. Because part 257 
tanks that receive o~ly domestic sewage continues to apply to certain sewage 
(i.e., domestic septage) is addressed in sludge disposed on the land, f;PA 
part 503. decided not to delete those paragraphs. 

The second revision to-257.l(c) in Paragraphs (b) and (c) still apply if 
today's amendment adds a new sewage sludge is disposed on the land 

and if that sewage sludge is not used OT 

disposed in accordance with part 503. 

Amendment to 40 CF1l Part 403 
·Today's amendment to 40 CFR part 

403 contains an appendix with two lists 
of pollutants elig~ble for a removal 
credit with respect to the use or disposal 
of.sewage sludge. The first list, G-1, 
contains the pollutants controlled for 
the various use or disposal practices 
regulated by the part 503 regulation. If 
a POTW complies with the part 503 
pollutant limit for a part 503 use or 
disposal practice and complies with the 
other requirements in part 503 for that 
practice, the pollutant is eligible for a 
removal credit so long as other EPA 
procedural and-substantive 
requirements found at 40 CFR 403.7 are 
met. 

For an inorganic pollutant listed in G
I to be eligil>le for a removal credit when 
p~sent in sewage sludge that ls fir6d i~ . 
a sewage sludge incinerator, the 
concentration.of the pollutant in tlie 
sewage sludge cannot exceed the 
concentration calculated using the 
applicable equation in part 503. In 
additi~n. part 503 requires that the 
National Emission Standards for 
Beryllium and Mercury in subparts C 
and D of 40 CFR part 61, respectively, 
and the Standards of Performance for 
Sewage Treatment Plants in subpart 0 
of 40 CFR part 60 not ·be violated if 
sewage sludge is fired in a sewage 
sludge incinerator. These requirements 
mu.st be met before a removal credit can 
be granted for the inorganic pollutants. 

Part 503 also limits total hy~n 
(TIIC) in the exit gas from sewage 
sludge incinerator stacks. Although the 
THC limit is a technology-based 
operational standard, in. the Judgment of 
the Administrator of EPA that limit 
protects public health and the 
environment from the reasonably 
anticipated adverse affects of certain 
organic pollutants in the incinemtor 
stack exit gaa. The 503 proposal.listed 
all.of the organic pollutants for which 
there were Q• values at that time. The 
final part 503 regulation also includes 
all organic pollutants for which there 
are Q• values, including those for which · 
.the values were developed after the . 
proposal. These pollutants are eligible 
for a removal credit with respect to the 
use or disposal of sewage sludge if the 
rnc limit is met; if the Standards or 
Perfonnance·for Sewage Treatment · 
Plants in subpart O 1:>C 40 CFR pan 60 
are not violated; and ifthe'other · 
removai credit requirements are inel. 

The second list, CHI in the appendix, 
lists certain pollutants by use or 
disposal practice and a concentration 
for each pollutant. The Agency 
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determined that the pollutants on the levels in the G-II list or any more Sewage Sludge Survey .and Request for 
second list do not pose an unreasonable stringent limit in the POTW's sewage Comments published in the Federal 
risk to public health and the sludge permit, the POTW is no longer Register in· November 1990, the Agency 
environment if the concentrations for eligible for removal credit authority for addressed whether removal credits 
those pollutants in the sewage sludge that pollutant. See 40 CFR 403.7(f}(4), should be available for pollutants not 
are below the concentrations for the If the concentration listed in G-Il is addressed in the initial part 503 
pollutants in G-II list. · below the limit of detection for the regulation (known as "round one" 

Pollutants were placed on the list in pollutant (i.e., for N- · · regulation). The Agency proposed and 
G-:-0 for one of two reasons. First, Nitrosodimethylamine), a POTW may be invited comment in the Notice on four 
available data, which were based in granted removal credit authority for that options concerning the eligibility of a 
large part on the results of the 40 City pollutant if the P01W shows that the pollutant for a removal credit with . 
Study (Fate_ of Priority Pollutants in actual concentration in the sewage respect to the use or disposal of sewage 
Publicly Owned Treatment.Works. Vol. sludge is below the detection limit, .sludge for a second round (i.e., round 
I, Washington, DC, U.S. EPA, 1984), at unless a sewage sludge pennit imposes two) of pollutants and for pollutants not 
the time the original list of.pollutants of an actual limit below the detection on either the "round one" or "round 
concern for the part 503 regulation was limit. two" lists. The four options were: 
developed indicated that the Today's amendment also indicates Option 1-A categorical pretreatment 
concentrations of the pollutants in that removal credit authority can be standard pollutant is eligible for a 
sewage sludge do not exceed the granted to POTWs whose sewage sludge removal credit only If EPA has either · 
concentrations for those pollutants on is disposed of in a municipal solid established a specific numerical limit 
the G-ll list. EPA determined that, at waste landfill (MSWLF) that meets the . for that pollutant in part 503 or has 
those concentrations, the pollutants do criteria in 40 CFR part 258. Any evaluated the pollutant and concluded 
not pose a threat to public health and pollut~nt in sewage sludge for which a that it does not threaten public health 
the environment et the highest levels . categorical pretreatment standard has and the environment in sewage sludge 
detected, and that it was not necessary been developed is eligible for a removal that is used or disposed. 
to expend additional resources to credit because disposal of sewage sludge Option 2-A categorical pretreatment 
determine what the highest possible in a MSWLF that meets the criteria in . standard pollutant not controlled in the 
"safe level" would be. EPA decided that 40 CFR pert 258 constitutes compliance · part 503 regulation for either "round 
those pollutants are eligible for a · with section 405 of the Clean Water Act, one" or "round two" becomes eligible 
removal credit with respect to the use or as amended. EPA published th~ final for a removal credit with respect to the 
disposal of sewage sludge if the part 258 regulations on October 11, 1991 · use or disposal of sewage sludge when 
concentration of a pollutant in the (56 FR 50977). the pert 503 "round two" regulation is· 
sewage sludge does not exceed the To receive removal credit authority promulgated. 
concentration for the pollutant in G-11 for a pollutant, a POTW also must Option 3-A categorical pretreatment 
and if the treatment works complies comply with the limits in a sewage standard pollutant not control_led in the 
with the applicable requirements in 40 sludge pennit. A pennit writer might part 503 regulation for "round one" 
CFR 403.7. apply such limits if site-specific becomes eligible for a removal credit 

The second reason a pollut~t was circumstances vary from the with respect to the use or disposal of 
placed on the list in G-11 is that, after assumJ>tions underlying the pollutant sewage sludge ifnot identified by EPA 
dete~ining e risk level for the · limits in today's rule. The POfW also in the Federal Register as a pollutant 
pollutant, EPA decided not to regulate mu~t comply with any applicable . that may be regulated in "round two." 
it in the final part 503 regulation. The provisions of the Clean Air Act and any Option 4-A categorical pretreatment 
concentratipn for those pollutants in G- more stringent State or local regulations · standard pollutant not controlled in the 
II is the concentration devel.oped during · to receive removal credit authority. part 503 regulation for "round one" 
the risk assessment for the final part 503 The remainder of the discussion on becomes eligible for a removal credit 
regulation. A removal credit is available today's amendment to pert 403 reviews with respect to the use or disposal of 
for those pollutants with respect to the the options considered during the sewage sludge when the "round one" 
use or disposal of sewage sludge if the development of the appendix G lists. . regulation is promulgated. 
concentration of the pollutant in the Implementation of today's amendment After consideration of all of the 
POfW's sewage sludge is less than or also is discussed further below. options and the comments addressing 
equal to the concentration for the When the proposal for part 503 those options. EPA selected Option 1,· 
pollutant in G-ll and if the treatment regulation was published in February which is included in today's 
works complies with the applicable 1989, the Agency proposed that removal amendment to part 403. Removal credit 
requirements in 40 CFR 403.7. These credits be available with respect to the eligibility is limited to those poJJutants 
pollutants are designated with an use or disposal of sewage sludge for two regulated s,pecifically in part 503 and to 
asterisk on the G-11 list. groups of pollutants. The first group pollutants that the Agency determines 
· ProQf that .the pollutant included pollutants regulated in part do not threaten public health and the 
concen_trations i~ a P01W's sewage 503; removal credits would be available envi_ronment at specified 
sl~dge do ri~t ~xceed the pollutant for POTWs that complied with the part concentrations. Many commenters . 
concentrations on the G-11 list must be 503 requirements for the applicable use supported Option 1 because that option 
provided in the Sludge Management . or disposal practice. The second group provides such a clear statement as to 
Certi~~tion portion of a POTW's . . included pollutants not controlled in which pollutants are eligible for a 
removal credit application (see 40.CFR . pert 503 because at the highest removal credit. . 
403.7(e)(4)(v)) .. No further monitoring of concentrations detected in sewage As mentioned previously, section 
~ese pollutants is required unless . sludge, these pollutants did not present 307(b)_ authorizes ft!moval credits only if 
required by·a sewage sludge pennit. If an unreasonable risk to public health ~r the resulting industrial discharges do 
subsequent monitoring reveals that the the.environment. . . . . "not prevent sludge use-or disposal by 

.. concentration of the pollutant in the . . In a.Notice of Availability of .. , ._such (P01W) in accordance with 
POTW's sewage sludge exceeds the Information and Data from the National section 405 • • •". Section 307(b), 33 
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U.S.C. 1317(b). The Third Circuit in 
NRDCv. EPA interpreted this language. 
to mean that removal credits only can be 
granted if the comprehensive standards 
under section 405(d) of the CWA, as 
amended, are in place. Congress 
affirmed the Third Circuit's holding by 
adopting section 406(e).ofthe Water 
Quality Act. The legislative history for 
section 406(e) indicates that Congress 
wanted standards to be developed and 
met prior to removal credits being 
authorized. As Senator Stafford, one of 
the sponsors of the Water Quality Act of 
1987, pointed out (132 Cong. Rec. 
S16427, ~aily ed. October 16, 1986): 

• • • Consress intended the existence of 
sludge regulations, and compliance with 
those regulations, to be a precondition to the 
granting of removal credits. 

Only then can it be determined if the 
granting of a removal credit for a 
specific pollutant results in 
contamination of the POTW's sewage· · 
sludge. 

Although section 405 does not require 
a limit to be developed for pollutants 
that do not pose a risk, section 307(b) 
requires compliance with a section 405 
standard for a POTW to be granted 
removal credit authority. The Agency 
has resolved the potential conflict 

. between sections 307{b) and 405 l;>y 
allowing a removal credit for pollutants 
not controlled 'in the part 503 regulation 
provided EPA determines that 
regulation is unnecessary to accomplish 
the objective of section 405 to protect 
public health and the environment from 
the reasonably anticipated adverse 
effects of the pollutant. Such a 
determination has been made with · 
respect to the pollutants listed by use or 
_disposal practice ori the G-IT list In · 
today's amendment to pert 403. 

Nole: Table 22 of the proposed rule 
erroneously listed cyanide among the 
pollutants for which removal credits would 
be available for sludge that is land applied 
or distributed and marketed; EPA has not 
evaluated the risk of cyanide in these 
practices end removal credits are not 
available for them. To correct this eITOr, 
Table G-11 In the final rule does not indicate 
that removal credits for cyanide are available 
where sewage sludge is land applied. The 
final rule also:clarifies that "total-cyanide", 
not "cyanide";is the parameter for which 
rem~>Val credits may be available for surface 
disposal. . . · 

EPA di~ not sel.ect 0.ptions 2 through 
4, which would have·made· removal . · · . 
credits 'available .foj- lidditioi'ial .. . ,· .. 
pollutants. Those opHons w~re · ' 
premised ·on the assuinj>tiori thlir · 
"round;one" and '"round two" 
regulations address subst~tially all the 
universe of pollutants in sewage sludge 
that may po~ a threat to ·public health 

and the environment. Whether that in 
fact will be the case is not known at this 
time. EPA will consider addressing in 
"round two" the remaining priority 
pollutants controlled by categorical 
pretreatment standards. If those 
pollutants are regulated in part 503, 
Options 2, 3, and 4 become obsolete. 

EPA cannot make removal credits 
availabie for pollutants other than those 
listed in appendix G at. this time 

· because the Agency has not controlled 
other pollutants in part 503. EPA has 
not analyzed all of the data to determine 
whether other pollutants present a risk 
to public health and the environment in 
sewage sludge that is used or disposed. 

Several comments were received on 
the four remoyal credit options in the 
1990 Notice. The major comments are 
discussed below and a response to those 

-comments is presented. · 

regulated poUutants were subjected. The 
Agency does not _be11eve it is necessary· 
to perform an equa1ly intensive risk 
assessment for every pollutant for the 
pollutant to be eligible for a removal 
credit. The resources devoted to 
assessing a pollutant shoulq be 
increased when there is an indication 
that a pollutant presents an · 
unreasonable risk to public heal~ and 
the environment. Relatively little 
information collection and analysis may 
be necessary-if there is little.or no 
evidence that a pollutant presents a risk 
when present in sewage sludge. 

The CWA, as amended, does not 
· specify the types or amount of studies 

that must be performed to support a 
-decision to regulate a pollutant under 
section 405. It also does not require that 
limits be developed for pollutants that 
do not present a risk to public health or 
the e·nvironment or are not likely ever 
to be present in sewage sludg~ in 
concentrations that could present such 

. a risk. The Agency does belie\'.e, 
however, that for the purposes of 

Some commenters recommended that 
removal credits be abolished altogether. 
Various reasons were given for these 
recommendations including that · 
removal credits are inconsistent with 
pollution prevention, erode public . 
confidence in sewage sludge quality, 
and ·are unnecessary becauso industry is . 
already required to be in c~mpliance 
with categorical pretreatment standards. 
Others opposed removal credits for any 
use or disposal practice except for 
beneficial use practices. Others opposed 
removal credits if the removal credits 
result in any deterioration of sewage 
sludge quality. 

The above commenters misconstrued 
the scope of the removal credit . 
amendment.in today's rule. Moreover, 
regardless of the validity of the 
comments, section 307(b) of the Clean 
Water Act, as amended, provides that 
the owner or operator of a POTW may 
revise pretreatment standards, given 
compliance with the statute. 

authorizing a removal credit under 
section 307(b), EPA must distinguish 
those polluta·nts that do not present a 
risk from those for which adequate data 
do not exist to allow such a 
determination. Although it is not 
necessary to develop section 405 
standards f9r every pollutant for which 
a removal credit may be authorized;it 
is necessary for EPA to consider 
whether section 405 requires a pollutant 
to be regulated. The Agency believes 
that it has met this requirement with 
respect to the pollutants listed on the G
Ii list in today's amendment to part 403. 

One environmental group commented 
that EPA could not make removal . 
credits available for any pollutant'until 
a limit is established for the pollutant. 
EPA believes it is consistent with the 
intent of CWA sections 307(b) and 
405{d) to make removal credits·available 
for pollutants present in sewage sludge 
at levels that EPA has determined do 
not affect public health and tlie · 
environment adversely. The Agency 
decided not to regulate pollutants for 
which the concentration that protects 
public health and the environment is · 
above ~ny concentration that.ha~ beeri ... 
det6cted' in·~ewfige sl~dga;·Such· · ·. '· . 
regulation ·w9\.ild.tesul_t Hi costly· 

·monitori'ng for nd for~seeable'beneflt 
This same commenter stated that EPA 

could not- make removal credits 
available unless EPA subjected the 
pollutant to the 'same analysis to which 

Comm enters argued that EPA could 
not make.any removal credits available 
based on EP A's analysis of data from the 
40 City Study. Removal credits are 
available for the pollutants lisled in G
II because, at the highest values shown, 
EPA_ determined they do not present an 
unreasonable risk for one or more use or 
disposal practices. Many of the 
pollutant concentrations in G-II are the 
highest concentrations detected in the 
40 City Study. At the time of the 
February 1989 proposal, EPA decided 
not to subject these pollutants to the 

. full-scale risk assessment to which 
pollutants proposed for regulation we~ . 
subjected. Because EPA had already 
determined ~at the pollutants do not 
pose'a thteaf to public· health ·and the · 
environment ·.tit the highest ,levels . 
d_electe'd, it \\'.&S ri6t hece~sary-to expen~ 
additional resources to detertnine·what ' 
the highest possible "safe level'' would · 
be. EPA decided it should instead 
concentrate its resources on studying · · 
those pollutants tliat EPA's preliminszy 

. ' 
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assessments indicated might pose a risk be "safe" or because there are not 
at existing levels. 11dequate data to determine a "safe 

EPA rncognizes that the data from the level". As previously noted, for 
National Sewage Sludge Survey {NSSS) example, dioxin ls not a pollutant that 
is more reflective of current sewage is regulated in this rulemaking today, 
sludge quality than the data from the 40 Dioxins, which may be present in 
City Study. It may in fact be the case · sewage sludge, are not regulated not 
that EP A's analysis of the NSSS data because they are believed safe but 
during "round two" will indicate the\ because at the time EPA initially · 
certain pollutants on the G-ll list are screened pollutants for regulation it 
present in concentrations that merit laclced data to evaluate dioxins for 
regulation. The fact that the 40 City regulation. · 
Study may have given an Inaccurate Some commenters-assumed 
indication of the maximum incorrectly that the pollutants on Table 

. concentration of a pollutant present in lll-3 in the preamble for the proposed 
any sewage·sludge does·not, however, part 503 regulation were the only · 
change EPA's conclusion that the pollutants for which EPA lacked 
pollutants are "safe" at the' 40 City adequate data to establish a "sa!e level". 
Study levels. Examination of the NSSS Table lll-3 listed the pollutants that · 

. data on the concentrations of these · were recommended for further study but 
pollutants may lead to a conclusion that . for which a posi~ive determination was 
the "safe level" may be higher than the made subsequently that EPA laclced 

· 40 City Study levels or may lead to a sufficient data to establish a safe level. 
conclusion that these rollutants need to . Th81"8 are other pollutants that may have 
be regulated. This wil not, in the not been recommended for study 
absence of other information, change because EPA lacked data regarding the 
EPA's determination that the lower risk they presented. 
levels detected in the 40 City Study are In the view of some commenters, this 
"safe". · approach.excludes unfairly from 

Also included on the G-Il list are removal credit eligibility pollutants that· 
concentrations for organic pollutants may represent little or no threat to 
based on the results of the risk . public health and the environment 
assessment for the part 503 regulation. simply because EPA has not evaluated 
These pollutants were deleted from the them formally for environmental threat. . 
part 503 regulation for various reasons EPA recogni7.88 that the part 503 
after the part 503 risk assessment was . pollutants regulated in "Round One" 
completed. The contentratlons for these generally represent those pollutants in 
pollutants in-G-ll are the concentrations sewage sludge with the greatest 
based on the results of the part 503 risk potential for threatening public health 
assessment. If the concentration for the · and the environment. However, It must 
pollutant ls below the concentration on be recognized that the decision to 
the G-ll list, public health and the- regulate some pollutants and not others 
environment are protected from the · was in part based on the ava1labillty of 
~reasonably :anticip~ted ·adverse etreqs of information on the pollutants. EPA 
the pollutants in sewage sludge that is solicited comments and data to support 
used or disposed. These pollutants a.re whether additional or fewer pollutants 
marked with an asterisk on the G-II list. should be regulated but received little 

Some commenters argued that response. The decision not to regulate 
removal credits must be made available does not necessarily mean that the 
for any pollutant not regulated by the unregulated pollutants may not threaten 
final part 503 regulation. The Agency public health and the environment. 
believes, however, that the CWA, as EPA solicited comment on whether, 
amended, only allows removal credits in those cases where the Agency 
for the pollutants in appendix G. When · regulates 4AAP (a test measurement) as · · 
read together, sections 307(b) and 405 an indicator for various phenolic 
permit removal credits only when it can compounds, removal credits should be 
be determined that the increased allowed for all of the compounds 
concentrations or amounts allowed by represented by 4AAP although only the 
~e removal credit does not affect parent compound phenol and certain 
sewage sludge use or disposal adversely. other phenolic compounds were subject 
It may in fact be the case that the use to environmental assessments in this 
or disposal of sewage sludge is not rulemaking. Commenters· did not 

·affected adversely by some pollutants provide EPA with data that 4AAP 
for which standards are not being reflects the different phenolic 
promulgated today. For pollutants other compounds in wastewater. Therefore, 
thon those in appendix G, lt cannot be removal credits only are available for 
determined, however, whether the specific phenolic compounds listed 

· pollutants were not selected for on the G-ll in the appendix to today's 
·regulation because they were believed to part 403 amendment. 

EPA solicited comment whether a 
specific categorical pretreatment 
standard pollutant not regulated in part 
503 should be eligible for a removal 
credit and whether the concentrations 
on the G-ll list were appropriate. One 
commenter noted that the 
demonstration procedure is so costly 
and time consuming that it is unlikely 
that additional chemicals would be 
added before the deadline for 
categorical standards. EPA notes that 
the.degree of information and expense 
required should increase with evidence 
of risk, but that in any case, EPA's 
decisions must be based on such 
information. The only detailed data 
submitted to EPA addressed the 
adequacy of the cap for chromium. After 
further analysis of all available data 
regarding chromium in sewage sludge, 
EPA decided to regulate chromium in 
part 503. For this reason, chromium is 
listed on the G-1 lists rather than on the 
G-ll list. 

The concentrations listed on the G-11 
list are a cap for the availability of 
removal credits for the pollutants by use 
or disposal practice. EPA will study the 
NSSS data during "Round Two" for the 
part 503 regulation to determine 
whether these levels should be raised or 
if the pollutants should be regulated at 
some other level. If an industrial 
discharger believes that removal credit 
authority should be made available for 
a pollutant that is present in a POTW's 
sewage sludge at a higher level than the 
level on the G-11 list, the industry 
should provide to EPA information on 
those concentrations and any 
information of the risk presented by 
such conc;.entrations. 

One commenter recommended that 
removal credits be available for . 
pollutants that cannot be detected (n a 
POTW's sewage sludge. The "safe level" 
might be below the detection limit for 
some or all test procedures. The Agency 
believes, therefore, that it must 
determine the "safe level" of a pollutant 
before removal credit authority can be 
granted· for that pollutant. 

This commenter listed several 
pollutants found rarely in sewage sludge 
sampled in the National Sewage Sludge 
Survey. EPA has not yet analyzed the 
data on these pollutants to determine if 
it is adequate to supp_ort a decision not 
to regulate the pollutants. Before a 
removal credit can be authorized, EPA 
has to at least establish that the highest 
detected levels do not' present a risk. 
The Agency hopes to perfo~ that 
analysis for the "Round Two" part 503 
regulation. Before that time, removal 
credits only are available for the 
pollutants list.ed in G-I or G-1.1. 
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Another c"ommenter recommended 
that EPA consider allowing a POTW to 
grant a removal credit for any pollutant 
that cannot be detected in the POTW's 
effluent. This is not within the scope of 
this rulemaking. The Agency notes, 
however, that the burden of proof is on 
the.POTW that seeks removal credit · 
authority to establish that it is . 
accomplishing consistent removal of the 
·pollutant. The methods by which 
consistent removal can be established is 
not the subject of today's rule (see 40 
CFR 403.7(b)(1)). 

Prior to 1986, one POTW was 
authorized to grant removal credits for · 
ammonia 411d oil and grease. This 
POTW commented that EPA should 
clarify that re·moval credits are available 
for conventional and non-conventional 
pollutants. As discussed above, EPA has 
determined that before it can make 
removal credits available for a particular 
pollutant not regulated under Part 503, 
it needs to determine that regulation·of 
that pollutant is not necessary to protect 
public health and the environment from 
the reasonably anticipated adverse 

· effects of that pollutant. Ammonia.and 
oil and grease are not regulated under 
today's final part 503 standards and 
EPA has not made the necessary . 
determination that regulation is not 
necessary. Removal credits for ammonia 
and oil and grease, therefore, are not 
available at this time. However, as 
previously explained, EPA will evaluate 
a number of pollutants for regulation in 
"Round Two." Its conclusions about 
which pollutants may be proposed for 
regulation in "Round Two" must be 
made by late May, 1993. EPA is 
considering at this time not only which 
pollutants may be proposed for 
regulation but also the process for 
determining how to evaluate · 
unregulated pollutants for removal 
credit purposes. · 

Witli respect to implementation of a 
removal credit, publication of the part 
503 regulation does not entitle a POTW 
automatically to removal credit 
authority for a pollutant. The POTW 
must manage all of the sewage sludge in 
compliance with the use or disposal 
practice covered by part 503; removal 
credits may not be authorized before the 
part 503 requirements are met. To be 
eligible for removal credit authority, the 
POTW must comply, witli the · 
substantive use or disposal practice 
requirements and any requirement 
·related·to sewage sludge use or disposal 
for each pollutant for which it seeks . 
removal credit authority. POTWs that 
dispose of sewage sludge in a municipal 
solid waste landfill that complies with 
the criteria in 40 CFR part 258_ al~o may 
obtain removal credit authority for any 

categorical pretreatment standard List of Subjects 
pollutant in the sewage sludge placed in · 40 CFR Part 257 
theMSWLF. 

To obtain removal credit authority, a 
POTW must apply to EPA or to a State 
that has been approved to administer 
the Pretreatment Program. The 
application for removal credit authority 
must demonstrate that the POTW is in 
compliance with the removal credit 
regulations in 40 CFR 403.7. Only 
POTWs may submit the application; 
industrial facilities cannot apply, 
although they may assist the POTW in 
preparing an application. A POTW must 
have an approved pretreatment program 
at the tiine removal credit authority "is 
granted and may extend all or part of 
any authorized removal credit to an 
industrial user. 

In addition to establishing compliance 
with the conditions applicable to the 
use or disposal of sewage sludge, the ; 
POTW's removal credit application 
must provide data on the percentage of 
each pollutant removed _from the 
wastewater consistently by the POTW. 
Removal credits cannot be granted if 
they cause the POTW to violate its 
NPDES permit. If the POTW is subject 
to combined sewer overflows, the 
application must establish that the 
POTW is taking certain actions to . 
eliminate the combined sewer 
overflows. Each of these requirements is 
described more fully in 40 CFR 403.7. 

Complete applications are reviewed 
by EPA or a State that has been 
approved to administer the Pretreatment 
Program. When the application is 
submitted to an Approved State, EPA 
Regions have the right to review and 
object to a State's approval of a · 
submis.sion, unless the right has been· 
waived in the Region's-Memorandum of 
Agreement with' the State. After a period 
of review and public comment, removal 
credit authority may be granted to any 
POTW that complies with the 
procedural and substantive 

· ·requirements of the removal credits 
regulations. Folio.wing approval, 
POTWs must continue to sample 
monthly to de_monstrate continued 
removal of the pollutant. The POTW's 
demonstrated consistent pollutant 
removal ~comes an enforceable part of 
its NPDES permit. Authority to grant a 
removal credit .can be modified or . 
withdrawn if a POTW fails to continue 
fo achieve .consistent removal, fails to 
comply with part 503 requirements, or 
no longer satisfies any other 
requirement of 40 CFR 403.7. 

Facilities and pract_ices, Se.wage 
sludge, Sludge, and Solid waste. 

40 CFR Part 403 

Incineration, Land application, . 
Pollutants, Removal credits, Sewage 
sludge, and Surface disposal. 

40 CFR Part 503 

Frequency of monitoring, 
Incineration, Incorporation by reference, · 
Land application, Management · 
practices, Pathogens, Pollutants, 
Reporting and recordkeeping 
requirements, Sewage sludge, Surface 
disposal, and Vector attractio_n. 

Dated: November 25, 1992. 
F. Henry Hubicht. JI, 
Acting Administrotor. 

For reasons set out in the preambJe, 
title 40 of the Code of Federal ' 
Regulations is amended as set forth 
below: ' · , 

PART 257-CRITERIA FOR 
CLASSIFICATION-OF SOLID WASTE 
DISPOSAL FACILITIES AND 
PRACTICES 

1. The authority citation for 40 CFR 
part 257 continues to reed as follows: 

Authority: 42 _U.S.C. 6907(a)(3), 6944(a) 
and 69.49(c), 33 U:S.C. 1345 (d) and (e). 

2. Section 257.1 is amended by 
revising paragraphs (b) and (c)(3) to read 
as follows and by adding a new 
paragraph (c)(11) to read as follows: 

§ 257.1 Scope and purpose. 
* * * * • 

(b) These criteria also provide 
guidelines for .the disposal of sewage 
sludge on the land when the sewage 
sludge is not used or disposed through 
a practice regulated in 40 CFR part 503. 

(c)* * * . 
(3) The criteria do not apply to the 

land application of domestic sewage or 
treated domestic sewage. · 
* * * * * 

(11) ~e· criteria do not apply to the 
use or disposal sewage ·sludge on the 
land when the sewage sludge is used or 
disposed in accordance with 40 CFR 
part 503. 

3 . Section 257.2 is amended by 
adding definiti'ons in alphabetical order 
for "domestic septage" and "sewage 
sludge" to read as follows: 

§257.2 Def!nltJon,. 
* * * * * 

Domestic septage is either liquid or 
solid material removed from a septic 

-tank, cesspool, portable toilet, Type m 
marine sanitation device, or simlfar 
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treatment works that receives only 
domestic sewage. Domestic septage does 
not include liquid or solid material 
removed from a soptic tank, cesspool, or 
similar treatment works that receives 
either commercial wastewater or 
industrial wastewater and does not 
include grease removed from a grease . 
trap at a restaurant. 
• • • • • 

Sewage sludge means solid, semi
solid, or liquid residue generated during 
the treatment of domestic sowage in a 
treatment works. Sewage sludge 
includes, but is not limited to, domestic 
septage; scum or solids removed in 
primary, secondary, or advanced . 
wastewater treatment processes; and a 
material derived from sowage sludge. 
Sewage sludge does not include ash 
generated during the firing or sewage 
sludge in a sewage sludge incinerator or 
grit and screenings generated during 
preliminary treatment or domestic 
sewage in a treatment works. 
• • • • • 

4. Section 257.3-4 is amended by 
. revising paragraph (b)(1) introductory 

text to read as follows: 

§257.M Gro\lndwater. 
• • • • • 

{b)(l) For purposes or section . 
1008(a}{3) of the Act or section 405(d) 
or the·CWA, a party charged with open 
dumping or a violation or section 405(e) 
with respect to sewage sludge that is. not 
used or disposed through a practice 
regulated in 40 CFR part 503 may 
demonstrate that compliance should be 
determined at an alternative boundary 
in lieu or the solid waste boundary. The 
court shall establish an alternative 
boundary only if it finds that such a 
change would not result in 
contamination or ground water which 
may be needed or used for human 
consumption. This finding shall be 
based on analysis and consideration or 
all of the following factors that are 
relevant: · 

• • • • • 

PART 403-GENERAL 
PRETREATMENT REGULATIONS FOR 
EXISTING AND NEW SOURCES OF 
POLLUTION 

1. The authority citation for 40 CFR 
part 403 continues to read as follows: 

Authority: Sec. 54(c)(2) of the Clean Water 
Act of 1977, (Pub. L. 95-217) 1ectlon1 
204(b)(l)(C), 208(b)(2)(C)(ili), 301(b)(l)(A)(li), 
301(b)(2)(A)(li), 301(b)(2)(C), 301(b)(5), 
301(i)(2), 304(8), 304(g), 307,308, 309, 
402(b), 405 and SOl(a) of the Federal Water 
Pollution Control Act (Pub. L 92-500) as 
amended by the Clean Water Act of 1977 and 
the Water Quality Act of 1987 (Pub. L 1~· 
4). 

2. Section 403.7 is amended by 
·adding a sentence to the end or 
paragraph (a)(3)(iv) and l:>y adding 
paragraphs (a)(3)(iv) (A} through (C) to 
read as follows: 

§403.7 Removal credits. 

(a}• • • 
(3) ••• 

(iv) • • • Removal credits may be 
made available for the following 
pollutants. 

(A) For any pollutant listed in 
appendix G section I or this part for the 
use or disposal practice employed by 
the POTW, when the requirements in 40 
CFR part 503 for that practice are met. 

(B) For any pollutant listed in 
appendix G section ll or this part for the 

· use or disposal practice employed by 
the POTW when the concentration for a 
pollutant listed in appendix G section n 
of this part in the sewage sludge that is 
used or disposed does not exceed the 
concentration for the pollutant in 
appendix G section II or this part, 

· (C) For any pollutant in sewage sludge 
when the POfW disposes all or its 
sewage sludge in!). municipal solid 
waste landfill unit that meets the 
criteria in 40 CFR'part 258. 
• • • • .• 

3. 40 CFR part 403 is amended by 
adding appendix G to read as follows: 

Polutanl 

Atsenic .................... - ....... ·----·-··-.................... .................... _ .. ___ .............. - ....... - .............. - ... . 
Aldrin/Oleldrln (Total) .......................................... ................ _ •.••••••••••. _ ............................................ - .......... .. 
Benzene - .......... - .................. _ .. _ ......... - ........... _ ............... - ................... _ ........................... _._ ............... . 
Benzo(a)pyrene ...... -·-·-............ __ ................ _ . ............................................................................. - .... ··-·· 
815{2-.~te .......... _ ._ .. _....... . .......... - ......................................................... - ...................... . 
Cadlnlum _ ._ .. _______ __ ...................................... -........ . ......... .... - ... - .... ....................... . 
Qilordel1e _ .... _ __ . .,_ .. ____ ......... · ............ _ , ....................... ....................... - .............. ................ _. 

Appendix G to Part 403-Pollutants 
Eligible for a Removal Credit 
1. Regulated Pollutants in Part 503 Eligible for 
a Removal Credit 

Use or dispoeal piac
lice 

LA so 

Anl8nlc .. .............................. X x· X . 
Beryllium ....... - .................. .. X. 
cadmium ............................. X X. 
Chromium ................. ........... X X X. 
Copper ........................ : ........ X 
Lead .................................... X X. 
Mercury ............................... X X: 
~ ..................... ... X .......... 
Nlci<el ...... ,............................ X ·x X. 
Selenium ............................. X 
Zinc ...................................... X 

T olal hydlocart)on8 ..... . X(t). 

Key: LA-land appllcallon, SD--eurface disposal 
site wi1hout II liner and leachate collection system, .,_,,r1ng ol sewage &ludge tn a eewage sludge 
Incinerator. 

(1) The following organic pollutants are 
eligible for a removal credit if the 
requirements for total hydrocarbons in · 
subpart E in 40 CFR part 503 are met when 
sewage sludge is fired In a sewage sludge 
Incinerator: Acrylonitrile, Aldrin/Dieldrin 
(total), Benzene, Benzidlne, Benzo(a)pyrene, 
Bis(2-chloroethyl)ether, Bis(2- · 
ethylhexyl)phthalete, 
Bromodichloromothane, Bromoethane, 
Bromofonn, Carbon tetrachloride, Oilordane, 
Ollorofonn, Cbloromethane, DOD.DOE.DDT, 
Dibromochloromethane, Dibutyl phthalate, 
1,2·dichloroet.hane, 1,1-dichloroethylene, 
2,4·dichlorophenol 1,3·dichloropropene, 
Diethyl phthalate, 2,4·dinitrophenol, 1,2-
dlphenylhydrazine, Dl·n·butyl phthalete, 
Endosulfan, Endrin, Ethylbenzene, 
Heptachlor, Heptachlor epoxide, 
Hexachlorobutadiene, Alpha
hexachlorocyclohexane, 
Betabexachlorocyclohexane, · 
Hexachlorocyclopentadlene, 
Hexachloroethane, Hydrogen cyanide, 
lsophorone, Llndane, Methylene chloride, 
Nitrobenzene, N·Nil\'Osodimethylamlne, 
N·Nitrosodi·n·propylamine, 
Pentochlorophenol, Phenol, Polychlorinated 
biphenyls, 2,3,7 ,8·tetrach lorodiben:i:o-p
dioxln, 1,1,2,2,·tetrachloroethane, 
Tetrachloroethylene, Toluene, Toxaphene, 
Trichloroethylene, 1,2,4· Trichlorobenzene, 
1,1,l·Trichloroothane, 1,1,2-Trichloroethane. 
an.d 2,4,6-Tricblorophenol. 
II. Additional Pollutants Eligible for a 
Romoval Credit (milligrams per kilogram
dry weight basis) 

LA 

2.7 
9 16 

15 

86 

V66 Of disposal pracflce 

(SO) 

Unllned' 
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Pollulant 

Chromium ............................................................................................................................ , ............ ................... . 
Copper ........... .............................................................................. .... . .......... ..................................... . ............. . 
000, ODE. DDT {Total) ................... .................................................................................................................. . 
2,4 Olchlorophenoxy•acetlc acid ......... ........................................................................ : ....................................... . 
Fluoride .................................................................................................................... · .......................................... . 
Heptachlor ........... .. ............ · ......................................................................................................................... · ...... . 
Hexachlorobllnz- ..................................................... : ..................................................................................... .. 
Hexachlorobutadlene ............................................................. · ...... · ......................................................... · ......... . 

. ~:d .. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::. :::: ,,{":: 
Undane ....................... · ............................ ·............................................... • ..................... · .......................... · ..... . 

~::i':1.:~::::::·. ::::::. ::::~:::=:::::::::::::::::::::::::::::::::::::::::. ::::::::::::·:::::::::.~~=:: :::::=::::::::·::·::::::::::: . ::::::::: .. :::::·=:::: 
Molybdenum ....................................................................................... ................................................................ .. 

. Nlcilel .................................................................................................................. ............ · ................................... . 
N·Nltrosodlmethylamlne ..• : ............. : .. .. ............................................. ......... : ......................................................... . 
Pentachlorcphenol ....... ............................... ..................... ............................................. ..... ~ ............................... .. 
Phenol .......................................................................................................................... · ..................................... .. 
Polychlorlnated blphenyts ............................................................................... , ...................... ............................ .. 
Selenium .................. .................. · ....... , .................................................... · .. ......... · ............................................. .. 
Toxaphene ............... · ........................................................... ............................................... .............................. .. 
T nchloroethylene ................................................................................................................................................ .. 
Zinc .............. · .. ............. . ............................... ...................... ......................................... : .................................... .. 

Key. I..A--iand appllcallon, S0-6urface dlsposa~ 1--facineratlon. 
1 Sewage sludge unit without a liner and leachal8 collecilon system. 
2 Sewage sludge unit with a liner ano leachate coUectlon system. 
3 Value expressed In grams per kllogram-diy weight basis. 

Subchapter O in chapter I of title 40 
of the Code of Federal Regulations is 
amended by adding part 503, which 
reads as follows: · 

SUBCHAPTER 0-SEWAGE SLUDGE 

PART 503-STANDAROS FOR THE 
USE OR DISPOSAL OF SEWAGE 
SLUDGE . 

Subpart A--Oeneral Provisions · 

S11<:. 
503.1 Purpose lmd applicabiliW 
503.2 Compliance period. 
503.3 Pennits and.direct enforceability 
503.4 Relationship to other regulations. 
50:3.5 Additional or more stringent 

requirements. 
503.6 Exclusions. 
503. 7 · Requirement for a person wb o 

prepares sewage sludge. 
503.8 Sampling and analysis. 
503.9 General definitions. 

Subpart e-:-Land Application 

503.10 Applicability. 
503.11 Special definitions. 
503.12 General requirements. · 
503.13 Pollutant limits. 
503.14 Management practices. 
503.15 Operational standards-pathogens 

and vector attraction reduction. 
503.16 Frequency of monitoring. 
503.17 Recordkeeping. 
503.18 ~eporting. 

Subpart C-Surface ·01a~I 

503.20 Applicability. 
503.21 Special definitions. 
503.22 General requirements. 
503.23 Pollutant limits (other than domestic 

septage). · · 
503.24 Management practices. 

503.25 Operational standards-pathogens 
and vector attraction reduction. · 

503.26 Frequency of monitoring. 
503.27 Recordkeeping. 
503.28 Reporting. 

Subpart D--Pathogena and Vector 
Attraction Reduction 

· 503.30 Scope. 
503.31 Special definitions. 
503.32 Pathogens. 
503.33 Vector attraction reduction. 

Subpart E~ncineration 

503.40 Applicability. 
503.41 Special definitions. 
503.42 General requirements. 
503.43 · Pollutant limits. 
503.44 Operational standard-total 

hydrocarbons. 
503.45 Management practices. 
503.46 Frequency of monitoring. 

.503.47 Recordkeeping. 
503.48 Reporting. 

Appendix A to Part 503-Procedure to 
Determine the Annual Whole Sludge 
Application Rate for a Sewage Sludge 

Appendix B to Part 503-Pa.thogen 
Treatment Processes 

Authority: Sections 405 (d) and (e) of the 
Clean Water Act, as amended by Pub. L. 95-
217, Sec. 54(d), 91 Stat. 1591 (33 U.S.C. 1345 
(d) and (el); and Pub. L. 1()0-4, Title IV, Sec. 
406 (a), (b) , 101 Stat., 71 , 72 (33 U.S.C. 1251 
et seq.) . . 

Subpart A-General Provisions 

§503.1 Purpose and applicability. 

(a) P_urpose: {1} This part establishes 
standards,.which consist of general 

LA. 

1.2 

2.1 
30 

4.6 

10 
:t10 

Unllned 1 

s4a . 

2000 
7 

(SO) 

o.pes 

LJned2 

3 100 
3 100 
2000 

7 

3 100 
:,29 

0.63 
3 100 

40 . 
s100 

0.088 

82 
<50 . 

4.8 
s26 
:t10 

4500 

1400 

4.8 

4500 

requirements, pollutant limits, 
management practices, and operational 
standards, for the final use or disposal . 
of sewage sludge generated during the" 
treatment of domestic sewage in a 
treatment works. Standards are included 
in this part for sewage $ludge applied to 
the land, placed on a surface disposal· 
site, or fired in a sewage sludge 
incinerator. Also iiicluded in this part 
are pathogen and alternative vector 
attraction reduction requirements for 
sewage sludge applied to the land ot 
placed on a surface disposal site. 

(2) In addition, the standards in this 
part include the·frequency of 
monitoring and recordkeeping 
requirements when sewage sludge is 
applied to the land, placed on a surface 

. disposal site, or fired in a sewage sludge 
incinerator. Also included in tnis part 
are reporting requirements for Class L 
sludge management facilities, publicly 
owned treatment works (P01Ws) with a 
design flow rate equal to or greater than 
one million gallons per day, and P01Ws 
that serve 10,000 people or more. 

(b) Applicability. (1) This part applies 
to any person who prepares sewage 
sludge, applies sewage sludge to the 
land, or fires sewage sludge in a sewage 
sludge incinerator and to the owner/ 
operator of a surface disposal site. 

(2) This part applies to sewage sludge 
applied to the land, placed on a surface 
disposal site, or fired in a sewage sludge 
incinerator. · 

(3) This part applies to the exit gas 
from a sewage sludge incinerator stack. 
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(4) This part applies to land where 
sewage sludge is applied, to a surface 
disposal site, and to a sewage sludge 
incinerator. 

§ 503.2 Compliance period. 
(a) Compliance with the standards in 

this part shall be achieved as 
expeditiously as practicable, but in no 
case later than February 19, 1994. When 
compliance with the standards requires 
construction of new pollution control 
facilities, compliance with the standards 
shall be achieved as expeditiously as 
practicable, hut in no case later than 
February 19, 1995 .. 

(h) The requirements for frequency of 
monitoring, recordkeeping, and 
reporting in this part for total 
hydrocarbons in the exit gas from a 
sewage sludge incinerator are effective 
February 19, 1994 or, if compliance 
with the operational standard for total 
hydrocarbons in this part requires the 
construction of new pollution control 
facilities,J'.ehruary 19, 1995. 

(c) All other requirements for 
,freq~ency of monitoring, recordkeeping, 
and reporting in this part are effective 
on July 20, ~993. · 

shall ensure that the sewage sludge 
meets the requirements in 40 CFR part 
258 concerning the quality of materials 
disposed in a municipal solid waste 
landfill unit. 

biphenyls (PCBs) equal to or greater 
than 5·0 µiilligrams per ~logram oftotaJ 
solids (dry weight basis). , 
. (g) Incinerator ash. This part does nof 
establish requirements for the use or 

§503.5 AddlUonai or fflOfe atrlnaent disposal of ash generated during the 
requlrementa. . firing of sewage sludge in a sewage 

(a) On 8 case-by-case basis, the sludge incinerator. 
permitting authority may impose (h} Grit and screenings. This part does 
requirements for the use or disposal of . not e~tablish requirements for the use or 
sewage sludge in addition to or more disposal of grit (e.g., sand, gravel, 
stringent than the requirements in this . cinders, or other materials with a high· 
part when necessary to protect public specific gravity) or screenings (e.g., 
health and the environment from any relatively l8J'Se materials such as regs) 
adver~ effect of 8 pollutant in the generated during preliminary treatment 
sewage sludge. of domestic sewage in a treatment 

(b) Nothing in this part precludes a works. 
State or political subdivision thereof or (i) Drinldng water treatment sludge. 
interstate agency from imposing . This part does not establish 
requirements for the use or disposal of requirements for the. use or disposal of 
sewage _sludge more stringent than the sludge generated duri~g the treatment of 
requirements in this part or from , · either surface water or groWld water 
imposing additional requirements for used for drinking water. 
the use or disposal of sewage sludge. (j) Commercial and industrial septage. 

This part does not establish · 
§503.6 Exclu1lona. requirements for the use or disposal of 

1 a) Treatment processes. This part commercial·septage, industrial septage, 
does not establish requirements for a inixture of domestic septage and 
processes used to treat domestic sewage commercial septage, or a mixture of 
or for processes used.to treat sewage domestic septage and industrial septage. 

§503.3 Permtta and direct enforceabltlty. sludge prior to final use or disposal, 
(a) Penni ts. The requirements in this · except as provided in § 503.32 and § 503.7 Requirement for• person who 

part may be implemented through a § 503.33. prepares tewa~ iludge. 
permit: (b) Selection of a use or disposal . Ariy person who prepares sewage 

(1) Issued to a "treatment works . pro.ctice. ~/s part does not require the sludge .shall ensure that the applicable 
treating domestic sewage", as defined in selection of a sewage sludge use or requirements in this part are. met when · 
40 CFR 122.2, in accordance with 40 disposal practice. The determination of the sewage sludge is applied to the land, 
CFR parts 122 and 124 liJy EPA or by a the manner in which sewage ·sludge is placed on a surface disposal site, or 
State that has a State sludge used or disposed is a local fired in a sewage sludge incinerator. 
management program approved by EP.i\ determination. · 
in accordance with 40 CFR pert 123 or (c) Co-firing of sewage sludge. This i 503·8 Sampling and analyala. 
40 CFR part 501 or · part does not establish requirements for (a} Sampling. Representative samples 

(2) Issued under subtitle C of the sewage sludge co-fired in ~n incinerator of sewage sludge that is applied to the 
Solid Waste Disposal Act; part C of the with other wastes or for the incinerator land, placed on a surface disposal site, 
Safe Drinking Water.Act; the Marine in which sewage sludge and other or fired in a sewage sludge incinerator 
Protection, Research, and Sanctuaries wastes are co-fired. Other wastes do not shall be collected and analyzed. 
Act of 1972; or the Clean Air Act. include auxiliary fuel, as defined in 40 · (b) Methods. The materials listed 
"Treatment works treating domestic CFR 503.41(h), fired in a sewage sludge · below are incorporated by reference in 
sewage" shall submit a permit · . incinerator. . · this part. Th!3se incorporations by 
application in accordance with either 40 (d) Sludge generated at an industrial reference were approved by the Director 
CFR 122.21 or an approved State facility. This part does not establish of the Federal Register in accordance 
program. requirements for the use or disposal of · · with 5 U.S.C. 552(a) and 1 CFR part 51. 

(h) Direct enforceability. No person sludge generated at an industrial facility The mat.erials 81'8 incorporated as they 
shall use or dispose of sewage sludge . during the treatment of industrial exist on the date of approval, and notice 
thi:ough any practice for which wastewater, including sewage sludge of any change in these materials will be 

· requirements are established in this part generated during the treatment of published in the Federal Register. They 
except in accordance with such . industrial wastewater combined with are available for inspection at the Office 
requirements. domestic sewage. . . of the Federal Register, 7th Floor, suite 
. . . (e) Hazardous sewage sludge. This 700, 800 North Capitol Street, NW., 
§~.4 Relatlonahlp tooth.er r~ulatlona. part does not establish requirements for Washington, DC, and at the Office of 

D1~p.osal of ~ewage sludge ma : the use or disposal of sewage sludge Weter Dock.et, room L-102, U.S. 
mW11c1pal sohd waste landfill unit, as dete)1llined to be hazardous in · Environmental Protection Agency, 401 
d~fined in 40 .CFR 258.~; that complies accordance with 40 CFR part 261. M Street, SW., Washington, OC. Copies 
with the requirements m 40 CFR part (0 Sewage sludge with high PCB may be obtained from the standard 
258 constitutes compliance with section concentration. 'fhis part does not producer or publisher listed in the 
405{d) of the CW A. Any person who. establish requirements for the use Qr regulatic;m. Methods in the materials 
prepares sewage sludge th'at is disposed disposal of sewage sludge with a listed below shall be used to analyze 
in a municipal solid wa~te landfill unit concentration o(polychlorinated samples of sewage sludge . 

........,,__, 
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.{_1) Enteric viruses. ASTM 
Designation: D 4994-89, "Standard 
Practice for Recovery of Viruses From 
Wastewater Sludges", 1992 Annual 
Book of ASTM Standards: Section 11-
Water and Environmental Technology, 
ASTM, 1916 Race Street, Philadelphia, 
PA 19103-1187. 

(2) Fecal colifo'rm. Part 9221 E. or Part 
9222 D., "Standard Methods for the 
Examination of Water and Wastewater", 
18th Edition, 1992, American Public 
Health Association, 1015 15th Street, 
'NW., Washington, DC 20005. 

(3) Helminth ova: Yanko, W.A .• 
"Occurrence of Pathogens in · 
Distribution and Marketing Municipal 
Sludges", EPA 600/1-87-014, 1987. 
National Technical Information Service,· 
5285 Port Royal Road, Springfield, 
Virginia 22161 (PB 88-154273/AS). 

(4) 1norganic pollutants. "Test 
Methods for Evaluating Solid Waste, 
Physical/Chemical Methods". EPA 
Publication SW~6. Second Edition 
(1982) with Updates I (April 1984) and · 
n (April 1985) and Third Edition 
(November 1986) with Revision I 
(December 1987). Second Edition and 
Updates I and II are available from the 
National Technical Information Service, 
5285 Port Roya~ Road, Springfield, 
Virginia 22161 (PB-87-120-291). Third 
Edition ·and Revision I are available 
from Superintendent of Documents, 
Government Printing Office, 941 North 
Capitol Street; NE., Washington, DC 
20002 (Document Number 95~01-
00000-1) ... ' 

(5) Salmonella sp. bacteria. Part 9260 
D., "Standard Methods for the 

·Examination of Water and Wastewater", 
18th Edition, 1992, American Public 
Health Association, 1015 15th Street, 
NW., Washington, DC 20005; or 

Kenner, B.A. and H.P. Clark; 
. "Detection and enumeration of 
Salmonella and Pseudomonas 
aeruginosa", Journal of the Water 
Pollution Control Federation, Vol. 46, 
no. 9, September 1974, pp. 2163-2171. 
Water Environment Federation, 601 
Wythe Sfreet, Alexandria, Virginia 
22314. 

(6) Specific oxygen uptake rote. Part 
2710 B .. "Standard Methods for the 
Examination of Water and Wastewater", 
18th Edition, 1992, Ame'rican Public · 
Health Association, 1015 15th Street 
NW .• Washi'ngton, DC 20005. 

(7) Total, fi;ced, and volatile solids. · 
Part 2540 G., "Standard Methods for the 
Examination of Water and Wastewater", 
18th Edition. 1992, American Public 
Health Association,.1015 15th Street, 
NW., Washington, DC 20005. 

§ 503.9 General deflnltlona. 
(a) Apply sewage sludge or sewage 

sludge applied to the land means land 
application of sewage sludge. . 

{b) Base flood is a flood that has a one 
1>'ercent chance of occurring in any · 
given year (i.e., a flood with a 
magnitude equalled once in 100 years). 

(c) Class I sludge managementfacility 
is any publicly owned treatment works 
(POTW), as .defined in 40 CFR 501.2, 
required to have an approved ' 
pretreatment program under 40 CFR 
403.S(a) {including_ any POTW located 
in a State that has elected to assume 
local program responsibilities pursuant 
to 40 CFR 403.l0(e)) and any treatment 
works treating domestic sewage, as 
defined in 40 CFR 122.2, classified as a 
Class I sludge manageme_nt facility by . 
the EPA Regional Administrator, or, in 
the case of approved State programs, the 
Regional Administrator in conjunction 
with the State Director, because of the . 
potential for its sewage sludge use or 
disposal practice to affect public health 
llnd the e~vironment adversely. · : 

(d} Cover crop is a small gram crop, 
such as oats. wheat, or barley. not grown 
for harvest. 

(e) CWA means the Clean· Water Act 
(formerly referred to as either the 
Federal Water Pollution Act or the 
Federal Water Pollution Control Act 
Amendments of 1972), Public Law 92-
500, as amended by Public Law 95-217, 
Public Law 95-576, Public Law 96-483, 
Public Law 97-117, and Public Law · 
100-4. 

(f) Domestic septage is either liquid or 
solid material removed from a septic 
tank, cesspool, portable toilet, Type m 
marine sanitation device, or similar 
treatment works that receives only 
domestic sewage. Domestic septage does 
not include liquid or solid material 
removed from a ~ptic tank, cesspool, or 
similar treatment works that receives 
either commercial wastewater or 
industrial wastewater and does not 
include grease removed from a grease 
tra;>_at a restaurant. · 

{gJ Domestic sewage is waste and 
wastewater from humans Ol' household 
operations that is discharged to or 
otherwise enters a treatment works. 

(h) Dry weight basis means calculated 
on the basis of having been dried at 105 
degrees Celsius until reaching a · 
constant mass (i.e., essentially 100 
. percent solids content). : . . . 
· (i) EPA means the United States 
Environmental ~tection Agency. 

(j) Feed crops are crpps.produce.d 
primarily for consumption by animals. 

(k) Fiber crops are crops such as flax 
and cottQn. 

(I) Food crops are crops consumed by 
humans. These include, but are not 

limited to, fruits, vegetables. and 
tobacco. · 

(m) Ground water is water below the 
land surface in the saturated zone. 

(n) Industrial wastewater is . 
wastewater generated in a commercial 
or industrial·process. · 

(o) Municipality means a city, town, 
borough, courity, parish, district, 
association, or other public body 
(including an intermunicipal Agency of 
two or more of the foregoing entities) 
created by or under State law; an Indian 
tribe or an authorized Indian tribal 
organization having jurisdiction over 
sewage sludge management; or a 
dE!Signated and approved management 
Agency under section 208 of the CW A, 
as amended. The definition includes a 
special district created under State law, 
·such as a water district, sewer district, 
sanitary_ district, utility district, drainage 
district, or similar entity, or an 
integrated waste management facility as 
defined in section 20~(e) of the· CWA, as 
amended, that ha,s as ·one of its principal 
responsibilities the treatment, transport, 
use, or disposal of sewaie sludge. . · 

(p) Permitting authonty is either EPA 
or a State with an EPA-approved sludge 
management program. 

· (q) Person is an individual, 
association, partnersrup, corporation, 
municipality, State or Federal agency, or 
an agent or-employee thereof. 

(r) Person who prepares sewage 
sludge is either the person who 
generates sewage sludge during the 
treatment of domestlc·sewage in a 
treatment ,works or the person who 
derives a material from sewage sludge. 

(s) Place sewage sludge or sewage 
sludge placed means disposal of sewage 
sludge on a surface dispos_al site. 

·(t) Pollutant is an organic substance, 
an inorganic substance, a combination 
of organic and inorganic substances, or 
a pathogenic organism that, after 
discharge and upon exposW8, ingestion, 
inhalation, or assimilation into an 
organism either directly from the 
environment or indirectly by Ingestion 
through the food chain, could, on the 
basis of information available to the 
Administrator of EPA, cause death, 
disease, behavioral abnormalities, 
cancer, genetic mutations, physiologicai . 
malfunctions (includirig malfunction in 
re·production), or physical deformations 
in either organisms or offspring of the 
organisms. . 

(u) Pollutant limit is a n·umerical 
value .that describes the amount of a 
pollu~ant allowed i>er unit amount of 
sewage sludge (e.g., milligrams per 
kilogram of total solids); the amount of 
a pollutant th!lt can be applied to a unit 
area of}and (e.g., kilograms per hectare); 
or the volume of a material that can be · 
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applied to a unit area of land (e.g., sewage sludge applied to the land, and requirements in § 503.12 and the 
gallons per acre}. to the land on which sewage sludge 1·s 

(V) R O
,rr· ·n t l h management practices in§ 503.14 do 

un 1; 1s nu wa er, eac ate, or applied. 
other liquid that drains overland on any (b)(l) Bulk sewage sludge. The gener~J n~t apply when sewage l!ludge is sold or 
part of a land surface and runs off of the requirements in § 503.12 and the given away in a bag or other container 
land surface. management practices in § 503_ 14 do . for application to the land if the sewage 

(w) Sewage l d 
· 1·d · 1·d 

I 
sludge sold or given away in a bag or 

s u ge 1s so 1 , semi-so I not app y when bulk sewage sludge is th 
Or ll

'qu'd 'd ted d · h ' o er container for application to the 
1 res1 ue genera unng t e applied to the land If the bulk sewage 

treatm t f d t
. . land meet.s the pollutant concentrat1·ons 

en o omes 1c sewage m a sludge meets the pollutant · 
treatment works. Sewage sludge. eoncentrations in §S03.13(b)(3), the in§ 503.13(b)(3), the Class A pathogen 
includes, but is not limited to, domestic Class A pathogen requirements in requirements in § 503.32(a), and one of 
septage; scum or solids removed in § 503.32(a), and one of the vector the vector attraction reduction 
primary, secondary, or advanced attraction reduction requirements in requirements in§ 503.33 (b)(l) through 
wastewater treatment processes; and a §503.33 (b)(l) through (b)(8), (b)(S). 
material derived from sewage sludge. (2) The Regional Administrator of (0 The general requirements in 
Sewage sludge does not include ash EPA or, in the case of a State with an § 5o3.l2 and the management practices 
generated during the firing of sewage app'roved sludge management program in§ 503.l4 do not apply when a 
sludge in a sewage sludge incinerator or the State Director, may apply any or ali material derived from sewage sludge is 

· grit and screenings generated during of the general requirements in § 503. JZ sold or given away in a bag or other 
· preliminary treatment of domestic and the management practices in container for application to the land if 

sewage in a treatment works. § 503.14 to the bulk·sewage sludge in the derived material meets the pollutant 
(x) State is one of the United States of § 503. l0(b)(l) on a case-by-case basis concentrations in § 503.13(b)(3); the 

America, the District of Columbia the after.determining that the general Class A pathogen requirements in 
Q>mmonwealth of Puerto Rico, th~ requirements or management practices § 503.32(a), and one of the vector 
Virgin Islands, Guam, American Samoa, are needed to protect public health and attraction reduction requirements in 
the Trust Territory of the Pacific Islands, the environment from any reasonably § 503.33 (b)(l) ·through (b)(8). 
the ~ommonwea)th of the Northern anticipated adverse effect that may (g) The requirements in this subpart 
Mariana Islands, and an Indian Tribe occur from any pollutant in the bulk do not apply when a material derived 
eligible for treatment as a State pursuant sewage sludge. from ~ewage sludge is sold oi: given 
to regulations promulgated under the · (c)(l) The general requirements in away ma bag or other container for 
authority of section 518(e) of the cw A. · ~ 503.12 and the management practices application to the land if the sewage 

(y) Store or storage of sewage sludge m § 503.14 do not apply when a bulk sludge from which the material is 
is the place?1ent of sewage sludge on · mate.rial derived fro!° sewage sludge is · deri·ved meets the pollutant 
land ~m which the sewage sludge apphed to the land if the derived bulk concentrations in § 503.13(b)(3), the 
remains for two years or less. This does material meets the pollutant . Class A pathogen requirements in 
not include the placement of sewage concentrations in § 503.13(b)(3), the § 503.32(a), and one of the vector 
sludge on land for treatment. Class A pathogen requirements in attraction reduction requirements in 

(z) Treat or treatment of sewage § 503.32(a), and one of the vector § 503.33 (b)(l) through (b)(8). 
sludge is the preparation of sewage attraction reduction requirements in §503.11 ~lat deflnltloM. 
sludge for final use or disposal. This § 503.33 (b)(l) through (b)(8). ..._.. 
includes, but is not limited to, (2) The Regional Administrator of (a) Agricultural land is land on which 
thickening, stabilization, and ·. EPA or, in the case of a State with an 8 food crop, a feed crop, or a fiber crop 
dewatering of sewage sludge. This does approved sludge management program is grown .. This includes range land and 
not include storage of sewa~e sludge. · the State Director, may apply any or an' land used as pasture. 

(aa) Treatment works is either a of the general requirements in § 503.12 . (b) Agronomic rote is the whole 
federally owned, publicly owned, or.·, or the management practices in.§ 503.14 sl~dge application rate (dry weight 
priv,tely owned device or system used to the bulk material in § 503. l0(c)(l) on basis) designed: 
to treat (including recycle and i:eclaim) .a case-by-case basis after determining (1) To provide the amount· of nitrogen 
either domestic sewage _or a . that the general requ'irements or needed by the food crop, feed crop, fiber 
combination of domestic sewage and managen:ient practices are needed to crop, cover crop, or vegetation grown on 
industrial waste of a liquid nature. protect public health and the thtt land; and 

(bb) Wetlands means those areas that environment from any reasonably (2) To minimize the amount of · 
are inundated or saturated by surface . anticil)ated adverse effect that may nitrogen·in the sewage sludge that 
. water or ground .water at a frequency occur from any pollutant in the bulk passes below the root zone of the crop 

. and _duration to support, and that under sewage sludge. · · or vegetation grown on the land to the 
. normal circumstance~ do support, a · (d) The requirements in this subpart ground water. 
preval~nce of vegetation typically do not apply when a bulk material · (c) Annual pollutant loading rote is 

, . adapted for life in-~turat~d soil deri_ved from sewage sludge ls applied · the maximum amount of a pollutant that 
conditions. Wetlands generally include to t~e land if the sewage sludge from can be applied to a unit area of )and 
swamps, marshes, bogs, and similar which the bulk material is derived_ during a 365 day period. 
areas. meets the pollutant concentrations in · (d) Annual' whole sludge application 

§ 50~.13(b)(3), the Class .A f.. ·athogen . rate is the maxi~um amounJ o_f sew~ge 
Subpart ~nd Application · requ1rements in §,503;32(a, and one of _ sludge.(dry weight basis) that can be 
§ 

50110 
Appllcablllty. the vector attraction reduction · · . applied to a ~nit area of )and during 8 

(a) This subpart applies to any person (bre)q(~1}·:ements in § 503.33 (b)(1) through. . '365 ~ay period. . 
h 

1 
d · . (e) Bulk sewage sludge ls sewage 

w o prep~s sewages u ge that is . _(e) S_e_ wag_e sludge soi_d or oiven a· K:'a·y' . ) d th · Jd , ' l' dt th l d · ·· o- _su ge _ at-isnotso_. 9rgiven.·awayin 
app 1e P e an , to any person who ma b_ ao or other contamer r.o·r · · · b h r · J · d · th 

1 
d O ,, _a . ag or ot. er contal~er for application 

app 1es sewa~e s u ge'to e an , to · application to the land. The gQ~eral to _the )and.. . · · . 
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(0 Cumulative pollutant loading rate (2)(i) Before bulk sewage sludge 
is the maximum amount of an inorganic subject to the cumulative pollutant 
pollutant that can be applied to an area loading rates in § 503.13(b)(2) is applied 
of lond.. to the land, the person who proposes to 

(g) Forest is a tract of land thick with apply the bulk sewage sludge shall 
trees and underbrush. · contact the permitting authority for the 

(h) Land application is the spraying or · State in which the bulk sewage sludge 
spreading of sewage sludge onto the will be applied .to detei;mine whether 
land surface; the injection of sewage bulk sewage sludge subject to the 
sludge below _the land surface; or the cumulative pollutant loading rates in 
incorporation of sewage sludge into the § 503.13(b)(2) has been applied to the 
soil so that the sewage sludge can either site since July 20, 1993. 
condition the soil or fertilize crops or (ii) If bulk sewage sludge subject to 
vegetation grown in the soil. the cumulative pollutant loading rates 

(i) Mon_thly average is the arithmetic in§ 503.13(b)(2) has not been applied to 
meon of all measurements taken during the site since July 20, 1993, the 

· the ~onth. . cumulative amount for each pollutant 
(j) Other container is ~i~er an open listed.in Table 2 of§ 503.13 may be 

or closed receptacle. This mcludes, but applied to the site in accordance with 
is not limited to, a bucket, a box, a § 503.13(a)(2)(i). 
carton, and a vehicle or trailer with a , (iii) Ifbullc sewage sludge subject to 
load capacity _of one metric.ton or)ess. the cumulative pollutant loading rates · 

(k) ~asture 1s land on which ammals in § 503.13(b)(2) has been applied. to the 
feed directly on feed _crops such as site since July 20, 1993, and the . , . 
legumes, grasses, gram stubble, or cumulative amount of e11ch pollutant 
stover. . . . . applied to the site in the b\,llk se~age 

. . ()) P'!bbc _contact site 1s land with a. sludge since that date is known, the 
h1g_h potential for c_ontact ~Y_Pie pubhc. cumulative amount of each pollutant 
This _mcl.ude.s, but 1s not hm1ted ~o, applied to the site _shall be used to 
pubhc parks, ball fields, cemeteries, determine the additional amount of 
plant ~urseries, turf farms. and golf each pollutant that can be applied to the 
courses. . . site in accordance with§ 503,13(a)(2)(i). 
. (~)Rangeland 1~ open land with (iv) Ifbullc sewage sludge subject to 
md1genous veg~tah~n.. . the cumulative pollutant loading rates 

. (nJ Reclamation s~te 1s d~a.shcall~ in § 503. l 3(b)(2) has been applied to the 
disturbed land tha~ 1~ reclaimed u~mg site since July 20, 1993, and the 
s~~age sludg~. Th)s includes, but is ?0 t cumulative amount of each pollutant 
h_m1ted _to, stnp mmes and construction applied to the site in the bulk sewage 
sites. sludge since that date is not known, an 
§503.12 General requirements. additional amount of each pollutant 

(a) No person shall apply sewage shall not be applied.to the site in 
sludge to the land except in accordance accordance with § 503.13(a)(2)(i). 
with the requirements in this subpart. (f) When a person who prepares bulk 

(bl No person shall apply bulk sewage sewage sludge provides the bulk sewage 
sludge subject to the cumulative sludge to a person who applies the bulk 

a State.other than the State in which the 
bulk sewage sludge is prepared shall · 
provide written notice; prior to the 
initial application of bulk sewage sludge 
to the land appli<:ation site by the 
applier, to the permitting authority for 
the State in which the bulk sewage 
sludge is proposed to be applied. The 
notice shall include: 

(1) The location, by either street 
address or latitude and longitude, of 
each land application site. 

(2) The approximate time period bulk 
sewage sludge will be applied to the 
site. 

(3) The name, address, telephone 
number. and National Pollutant 
Discharge Elimination System p~rmit 
number (if appr9priate) for the person 
who prepares the bulk sewage sludge. 

(4) The name, -address, telephone 
number, and National Pollutant 
Discharge.Elimination System permit 
number (if appropriate) for the person 
who will apply the bulk sewage.sludge. 

(j) Any person who applies bulk 
sewage sludge subject to the cumulative . 
pollutant loading rates in§ 503.13(b)(2) 
to the land shell provide writter notic::e, 
prior to the initial application ofbullc 
sewage sludge to a land application site 
by the applier, to the permitting . 
authority for the State in which the bulk 
sewage sludge will be applied and the 
permitting authority shall retain and 
provide access to the notice. The notice 
shall include: 

(1) The location, by either street' 
address or latit_ude and longitude, of the 
land application site. 

(2) The name, address, telephone 
number, and National Pollutant 
Discharge Elimination System permit 
number (if appropriate) of the person 
who will a'pply_the bulk se~age sludge. 

pollutant loading ·rates in § 503.13(b)(2) sewage sludge to the land, the person 
to agricultural )and, forest. 8 public who prepares the bulk sewage sludge §503.13 Pollutant limits. 
contact site, or a reclamation site if any . shall provide the person who applies (a) Sewage sludge. (1) Bulle sewage 
of the cumulative pollutant loading the sewage sludge notice and necessary sludge or sewage sludge sold or given 
rates in § 503.13(b)(2) has been reached. information to comply with the away in a bag or other container shall 

(c) No person shall apply domestic requirements in this subpart. not be applied to the_ land if the 
septage to agricultural land, forest. or a lg) When a person who prepares concentration of any pollutant in the 
reclamation si~e during a 365 day period sewage sludge provides the sewage . sewage sludge exceeds the ceiling 
if the annual application rate in · sludge to another person who prepares ·concentration for the pollutant in Tabl6 
§ 503.13(c) has been reached during that the sewage sludge, the person who 1 of§ 503.13 . 

• period. · provides the sewage sludge shall (2) Ifbullc sewage sludge is applied to 
· (d) The. person who prepares bulk provide the person who receives the agricultural land, forest, a public contact 
sewage sludge that is applied to sewage sludge notice and necessary· site, or a reclamation site, either: 
agricultural land, forest, a public contact information to comply with the (i) The cumulative loading rate for 
site, or a reclamation site shall provide requirements in this subpart. each pollutant shall not exceed the 

· the person who.applies the J>u!lc sewage (h). The person wh~. app)l.es bulk . . cumulative pollutant loading rate for the 
sludge wri!teii notifica~qµ of. the . sewag~ slu~ge to the Jarid l!h~l~ provide · pol_l_utant· in Table 2 '!f § 503.13; or 
concentraho~ of total n!µ,.ogen (as N_on · . the.owner ~r leas,e )lolder of~h~ land on . . , (11) The concentration of each . : . .. . 
a dry we_ight ?asis) i~ th~ ~ullc se,wage_ . , ., which the b~l~ s.e~age sli.1(ige i~.appl!ed , pollutant in the sewage sludge shall not 
sludge. · ·: . . : notice SJ?d necessary_ information to . exceed the concentration for -the. : · . 

(e)(l) The person who applies sewage comply with the req·uirements in this pollutant in Table 3 of§ 503.13. 
sludge to.the land shall o~tain · . subfart. , . . (3) Ifbullc sewf!ge sludge is applied to 
information needed to comply with the (i Any person who prepares bulk a lawn or a home garden, the . · 
requirements hi this .subpart. sewage sludge that is applied to l_and in concentration of each pollutant in_ the 
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sewage sludge shall not exceed the 
concentration for the pollutant in Table 
3 or§ 503.13. 

(4) If sewage sludge is sold or given 
away in a bag or other container for 
application to the land, either: 

(i) The concentration or each 
polJutant in the·sewage sludge shalJ not 
exceed the concentration for the 
pollutant in Table 3 of§ 503.13; or 

(ii) The product or the concentration 
or each pollutant in the sewage sludge 
and the annual whole sludge 

. application rate for the sewage sludge 
. shall not cause the annual pollutant 
loading rate for the pollutant iµ Table 4 
of§ 503.13 to be exceeded. The 
procedure used· to· determine the annual· 
whole sludge application rate is 
presented in appendix A of this part. 

(b) Pollutant concentrations and 
loading rates-sewage sludge. 

(1) Ceiling concentrations. 

TABLE 1 OF §503.13 • ....:..CEIUNG 
CONCENTRATIONS 

Arsenic ··········-············-·· 
Cadmium ...... ,_ .. ·-·······
Chromium ·----·····
Cqiper -··----·-····
lead ··-·- ····--··-- ·-
MelQJ,y .. -··-············ ... .. 
Molybdenum ................... . 
Nlcllel ...... --. ' . ··-·-··· 
Selenium ..•........... : .. - ..... 
Zinc ..... .-·-·--·-·· 

• Dly weight basis. 

(2) CumulaUve pollutant loadil'\g 
·rates. 

75 
85 

3000 
·4300 

840 
57 
75 

420 
100 

7500 

TABLE 2 OF §503:13.--f:"CU~U\.ATIV~ 
. Pol.LVTANT LOADING -RATES • 

Pollutant loading rate 
Cumulatlve~nt 

per hectare . 

Arsenic ··········- ······ .. -- ·..... 41 
Cadmium ......................... 39 
Chromium ... - ................. 3000 
Copper .. : .................. -..... 1500 
Lead .................. _ ._ .... _ 300 
Mercu,y ........................... 17 
Molybdenum .................... 18 
Nldlel .............. ......... .. .... . 420 
Selenium . .... - .:................. 100 
Zinc --............................ 2800 

(3J Pollutant concentrations. 

TABLE 3 OF § 503. 13.-POLLVTANT 
CONCENTRATtONS 

Arsenic ........................... . 

cadmium --········--········· Chromium .......... ____ _ 

CoClPOf -·············-·····-.. 

41 
39 

1200 
1500 

TABLE 3 ·OF §503.13.-POllUTANT 
CONCENTRATIONS-Continued 

Montt,lyaveF,con-
Ponutant cent1111Jons ( 

per ldlo!J8m , 

lead······························- · 300 
Mercuiy ···· ·······--··-········ 17 
Molybdenum .......... ·-- ··-· 18 
Nickel ..... ......................... 420 

· Selenlum ··-- ·- ······;··-··-· 36 
Zinc ······-···-··············· ·••.• 2800 

' Oiy weight basis. 

(4) Annual pollutant loading rates. 

TABLE 4 OF §503.13.-ANNUAL 
POll.VTANT LOADING RATES 

Annual pollutant loadng 
rate (klloOramS per hec· 
ta19 per 365 clay ~ 

otherwise specified by the permitt.ing 
authority. · . 

(d) Bulk sewage sludge shall be 
applied to agricultural land,.forest, a 
public contact site, or a reclamation site 
-at a whole slµdge application rate that 
is equal to or less than the agronomic 
rate for the bulk sewage sludge, unless, 
in the case of a reclamation site, 
otherwise specified by the permitting 
authority. . . 

(e) Either a label shall be affixed to the 
bag or other container in which sewage 
sludge that is sold or given away for 
application to the. land, or an . 

· information sheet shall be provided to 
the pet$on ~ho f\lceives sewage sludge 
sold or given away in an other container 
for application to th·e land. The label or 
information sheet shall contain the 

A,:senlc ....................... : ... . 
C8dmlum ........................ . 
Chromium ..................... -. 

2,0 
1.9 

150· 

following Information:. . . . 
(1) The name and address of the 

person who prepared the sewage sludge 
that is sold er giyen away in a bag or . 
other container for application to the 
land. 

Copper ··-······ ···········-··..: lead -·--... - .............. -
Men:uiy ·········-······· .. ·•••••· 
Molyt,denum ·······•••·········· 
Nickel . ..... ......... ·-- ··-··· .. . 

Selenlum -········ .. ··-······· 
Zinc ··---

75 
15 

0 .85 
0.90 

21 
6.0 
1'0 

(2) A statement that application of the 
sewage sludge to the land Is prohibited 
except in accordance with the 
instructions on the label or information 

(c) Dom~stic septage. sheet. · 
The annual application rate for . (3) The annual whole sludge 

domestic septage applied to agricultural_ · application rate for the sewage sludge 
land, forest, or a reclamation site shall that does not cause any of the annual 
not exceed the annual application rate pollutant loading rates in Table 4 of 
calculated using equation (1). §503.13 to be exceeded . . 

N · 1503.15 . Operatlonahtandar._ 
· pathogena·end vector attraction redvctlon. 

(a) Pathogens-sewage sludge . 
AAR= 

0.0026 
Eq. tt} 

Where: 
AAR;=Annual application rate in gallons per 

acre per 365 day period. · · .. 
· N=aA:mouiit of nitrogen In po.unds per aa;e 

per 365 day 1)6rlod needed by the crop 
or vegotalioo grown on the land. , 

§ 503.14 Management practlcea. 
(a) Bulk sewage sludge shall not be · 

applied to the land if it is likely to 
adversely affect a threatened or 
endangered species listed under section 
4 of the Endangered Species Act or its 
designated critical habitat. 

(b) Bulk sewage sludge shall not be 
applied to agricultural land, forest, a 
public contact site, or a reclamation site 
that is flooded, frozen, or snow-covered 

. so that the bulk sewage sludge enters a 
wetland or other waters of the United 
States, as defined in 40 CFR 122.2,. 
except as provided in a permit issu,ed 
pursuant to section 402 or 4Q4 of the 
CWA. 

{c) Bulk sewage sludge shall not be 
applied to agricultural land, forest, or a 
reclamation site that is 10 meters or less 
from waters of the United States, as 
defined i.n 40 CFR t2Z.2, un!ess 

(1) The Class A pathogen 
requirements in § 503.32(a) or the Class 
B pathogen requirements and site 
restrictions_ in § 503.32(b) shall be met · 
when bulk sewage slud~e is applied to 

·agricultural land, forest, a public contact 
site, or a reclamation site. 

(2)The Class_ A pathogen 
requirements in § 503.32(a) shall be met 
when bulk sewage sludge Is applied to 
a lawn or a home garden. 

(3) _The Class A pathogen 
requirements in § 503.32(a) shall be me, 
when sewage sludge is sold or given 
away in a bag or other container for 
application to the land. 

(b) Patho$en~omestic septage. 
The requirements in either§ 503.32 

{c)(l) or (c){2) shall be met when 
domestic septage is applied to 
agricultural land, forest, or a 
reclamation site. 

(c) Vector attraction reduction-
sewage sludge. . · · 

(1) One of the vector attraction 
reduction requirements in § 503.33 
(b)(l) through (bl(l0) shall be met wb1;n 
bulk sewage sludge ls applied to 
agricultural land, forest, a public contac:i 
site, or a reclamation site, 
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(2) One of the vector attraction 
reduction requirements in § 503.33 
(b)(1) through (b)(8) shall be met when 
bu_lk sewage sludge is applied to a lawn 
or a home garden. 

(3) One of the vector attraction 
reduction requirements in § 503.33 
(b)(1) through (b)(8) shall be met when 
sewage sludge is sold or givei:i away in · 
a bag or other container for application 
to the land. · 

(d) Vector attraction reduction
domestic septage. The vector attraction 
reduction requirements in 
§ 503.33(b)(9}, (b)(10), or (b)(12) shall be 
met when domestic septage is applied to 
agricultural land, forest, or a 
reclamation site. 

§ 503.16 Frequency of monitoring. 

(a) Sewase sludse. (1) The frequency 
of monitoring for the pollutants listed in 
Table 1, Table 2, Table 3 and Table 4 
of§ 503.13; ~e pathogen density 
require~ents in § 503.32(a) and in . 

. § 503.32(b)(2) through (b)(4); and the 
vector ~ttraction reductior, requirements 
§ 503.33 (b)(1) through § 503.33(b)(8) 
shall be the frequency in Table 1 of 
§503.16. · 

TABLE. 1 OF§ 503.16.-fREQUENCY OF 
MONITORING-LAND APPLICATION 

Amount of sewage 
sludge ' (meltlc tons per 

. ~5 day period) 
Frequency 

shall be monitored for compliance with 
those requirements. 

(Approved' by the Office of Management and 
Budget under control number 2040-0157) 

§ 503.17 Recordkeeplng. 
(a) Sewage sludge. (1) The person who 

prepares the sewage sludge in 
§ 503.l0(b)(l) or (e) shall develop the 
following infonnation and shall retain 
the infonnatlon for five years: 

(i) The concentration of each 
pollutant listed in Table 3 of§ 503.13 in 
the sewage sludge. 

(ii) The following certification 
statement: 

"I certify, under penalty of iaw, that the 
Class A pathogen requirements In § 503.32(a) 
and the vector attraction reduction 
requirement In (insert one of the vector 
attraction reduction tequirements in 
§ 503.33(b)(1) through§ 503.33(b)(8)) have 
been met: This determination has been made 
under my direction and supervision in 
accordance with the system designed to 
ensure that qualified personnel properly . 
gather and evaluate the information used to 
determine that the pathogen requirements 
and vector attraction reduction requirements 
have been met. I am aware that there are 
significant penalties for false certification 
including the possibility of fine and 
imprisonment." 

(iii) A gescription of how the Class A 
pathogen requirements in §.593.32(a) ere 
met. · 

(iv) A description of how one of the 
vector attraction reduction requirements 

Greater than zero but Once per year. in§ 503.33 (b)(l) through (b)(B) is met. 
less than 290. (2) The person who aerives the 

Equal to or greater than Once per quarter (four materiel in§ 503.10 (c)(l) or (0 shall 
290 but 1856 than times per year). 
1,soo. develop the follo\\'.fng informetio~ and 

Equal to or greater than Once per so days (six shall retain the information for five 
1,500 but less than times per year). years: . 
15,000. • (i) The concentration of each 

Equal to or greater than Once per month (12 pollutant listed in Table 3 of§ 503.13 in 15,000. times per year). 
the material. 

1 Either the amoum of bulk sewage sludge applied (ii} The following certification 
to the land or the amount of sewage sludge received · statement: 
by a person who preparus sewage sludge that Is 
sold or given away In a bag or 01her container for "I certify, under penalty of law, that the 
application to the land (dry weight basis). 

Class A pathogen requirements in § 503.32(a) 
(2) After the sewage sludge has been · and the vector attraction reduction 

monitored f~r two years at the frequency requirement in (insert one of the vector 
in Table 1 of§ 503.16, the permitting · attraction reduction requirements in § 503.33 
authority may reduce the frequency of (b)(l) through (b)(8)) have been met. This 
monitoring for pollutant concentrations · -determination has been made under my · 
and for the pathogen density · direction and supervision in accordance with 
requirements in § 503_32 (a)(5)(ii) and the system designed to ensure that qualified 

personnel properly gather and evaluate the 
(a)(5)(iii), b,ut in no case shall the information used to determine that the 
frequency of monitoring be less than pathogen requirements and the vector 
once per year when sewage sludge ls attraction reduction requirements have been 
applied to the land. met. I am aware that there are signiflca.nt 

(b) Domestic septage. If either the penalties for false certification including the 
pathogen requirements in.§ 50J:32(c)(2) possibility of fine and imprisonment." 
or the vector attraction reduction · · (iii) A descr~ption of ho.w the Class A 
requirements in§ 503.33(b)(12) are met .pathogen requirements in § 503.32(a) are 
when domestic septage is a'pplied to met. 
agricultural land, forest, or a (iv) A description of how one of th~ 
reclamation site, each container of vector .attraction reduction requirements 
domestic septage appiied to the land in § 503.33 (b)(l) through (b)(S) is met. · 

(3) If the pollutant concentretions in 
§503.13(b){3), the Class A pathogen 
requirements in § 503.32(a), and the . 
vector attraction reduction requirements 
in either§ 503.33 (b)(9) or (b)(l0) are 
met when bulk sewage sludge is applied 
to agricultural lend, forest, a public 
contact site, or a reclamation site: 

(i) The .person who prepares the bulk 
sewage sludge shall develop the 
following infonnation and shall retain 
the information for five years. 

(A) The concentration of each 
pollutant listed in Table 3 of§ 503.13 in 
the bulk sewage sludge. 

(B) The following certification 
statement: 

"I certify, under penalty of law, that the 
pathogen requirements in § 503.32(a) have 
been met. This determination has been made 
under my direction and supervision in 
accordance with the system dosigned to · 
ensure that qualified personnel properly 
gather and evaluate the information used to 
determine that tha pathogen requirements 
have been met. I am aware that there are 
significant penalties for false certification 
including the possibility of fine and 
imprisonment." 

(C) A description of how the pathogen 
requirements in § 503.32(a) are met. 

(ii} The person who applies the bulk . 
sewage sludge shall develop the 
following infonnation and shall retain 
the infonnation for five years. 

(A) The following certification 
statement: 

"I certify, under penalty of law, that the 
management practices in§ 503.14 and the 
vector attraction reduction requirement in 
!insert either § 503.33 (b)(9) or (b)(10)1 have 
been met. This determination has been made 
under my direction and supervision in 
accordance with the system designed to 
ensure that qualified personnel properly 
gather and evaluate the information used to 
determine that the.management practices and 
vector attraction reduction requirements have : 
been met. I am aware that there are 
significant penalties for false ce~ification 
ine:luding fine and Imprisonment." 

(B} A description of how the 
management practices in§ 503.14 are 
met for each site on which bulk sewage 
sludge is applied. 

(CJ A description of how the vector 
attraction roduction requirements in 
either§ 503.33(b)(9) or (b)(l0) are met 
for each site on which bulk sewage 
sludge is appJied. · · 

(4) If the pollutant concentrations in 
§ 503.13(b)(3) and the Class B pathogen . 
requirements in § 503.32(b) are met
when bulk sewage sludge is applied to 
agricultural land, forest, a public contact 
site, or a.reclamation site: 

(i) The person who prepares the bulk 
sewage sludge shall develop the 
following infoMJ}ation and shall retain 
the infonnation for. five years: 
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(A) The concentration of each 
pollutant listed in Table 3 of§ 503.13 in 
the bulk sewage sludge. 

(B) The following certification 
statement: 

"I certify under, penalty of law, that the 
Class B pathogen requirements In S 503.32{b) 
and the vector attraction reduction 
requirement in !Insert one of the vector · , 
attraction reduction requirements ln S 503.33 
(b)(l) through {b)(8) if one of those 
requirements Is met) have been met. This 
determination has been made under my 
direction and supervision In accordance with 
the system designed to ensure that qualified 
·personnel properly gather and evaluate the 
information used to determine that the · 
pathogen requil'8ments (and vector attraction 
reduction requirements if applicable) have 
been met. I am aware that there are 
significant penalties.for false cerUficatlol) 
Including the possibility of fine and 
imprisonment." 

(C) A description of how the Class B 
pathogen requirements in § 503.32(b) 
are met. 
. (D) When one of the vector attraction 

reduction requirements in § 503.33 
(b)(l) through (b)(8) is met, a description 
of how the vector attraction reduction 
requirement is met. · 

(ii} The person who applies the bulk 
sewage sludge· shall develop the 
following information and shall retain 
the information for five years. 

(A) The following certification 
statement: 

"I certify, under penalty of law, that tho . 
management practices In§ 503.14, the site 
restrictions In § 503.32{b)(5), and the vector 
attraction reduction requirements In (insert 
either§ 503.33 (b)(9) or (b)(lO), if one of those 
requirements ls met! have been met for each 
site on which bulk sewil&e sludge is applied. 
This detennination has been made under my 
direction and supervision in accordance with 
the system designed to ensure that qualified 
personnel properly gather and evaluate the 
information used to detennine that the 
management practiws and site restrictions 
land the vector attraction reduction 
requirements if applicable) heve been met. I 
am aware that there are significant penalties 
for false certification including"the . 
possibility of fino and Imprisonment." 

(B} A description of how the 
management practices in §503.14 are 
met for each site on which ~ulk sewag~ 
sludge is applied. · 

(CJ A description of how the site 
restrictions in § 503.32(b)(5) are met for 
each site on which bulk sewage sludge · 
is aprlied. . 

(D When the vector attraction 
reduction requirement in eithor § 503.33 
(b)(9) or (b)(l0) is mot, a description of 
how the vector attraction reduction 
requirement is m'et. · 

(5) If the requirements in 
§ 503.13(a)(2)(i)Me met when bulk 
sewage sludge is applied to agricultural 

land, fore:;t, a public contact site, or 8 
reclamation site: . · 

(i) The person who prepares the bulk 
sewage .sludge shaU develop the 
following information and shell retain 
the information for five years. 

(A) The concentration of each 
pollutant listed in Table 1 of§ 503.13 in 
the bulk sewage sludge. 

(B) The following certification 
statement: 

"I certify, under penalty of law, that the 
pathogen requirements in {insert either 
S 503.32(a) or§ 503.32(b)) and the vector 
attraction reduction requirement in (Insert 
one of the vector attraction reduction 
.requlrornents in § 503.33 (b)(l) through {b)(8) 
If one of those requirements Is met) have 
been met. This determination has been made 
under my direction and suporvislon In 
accordance with the system designed to 
ensure that qualified personnel properly 
gather and evaluate the Information used to 
determine that the pathogen requirements 
(and vector attraction reduction 
requirements! have been met. I am aware that 
there are significant penalties for false 
certification including the possibility of fine 
and imprisonment." 

(C) A description of how the pathogen 
requirements in either-§ 503.32 (a) or (b) 
are met. 

(D) When one of the vector attraction 
requirements in § 503.33 (b)(l) through 
(b)(8) is met, a description of how the 

·vector attraction requirement is met. 
(ii) The person who applies the bulk __ · 

sewage sludge shall develop the 
following information, retain the 
information in§ 503.17 (a)(5)(ii)(A) 
through (a)(5)(ii)(G) indefinitely, end 
retain the information in § 503.17 

. (aJ(5)(ii}(H) through (e)(5)(ii)(M) for five 
years. . 

· · (A) The location, by either street 
fiddress or letitu'de end longitude, of 
each site on which bulk sewage sludge 
is applied. 

(B} The number of hectares in each 
site on which bulk sewage sludge is 
applied. · 

(C) The date and time bulk sewage 
sludge is applied to each site. 

(D) The cumulative amount of each 
pollutant (i.e., kilograms) listed in Table 
2 of§ 503.13 in the bulk sewage sludge 
applied to each site, including the 
amount in § 503.12(e)(2)(iii). 

(E) The amount of sewage sludge (i.e., 
metric tons) applied to each site. 

(F) The following certification 
statement: 

"I certify, under penalty oflaw, that the 
requirements to obtain lnfomiaUon in 
§ 503.12(e)(2) have been met for each site on
which bulk sewage' sludge Is applied. This 
determination hes been made under my 
direction and supervision·ln accordani:;e with · 
the system designed to ensure that quallfled 
persoMel properly gather an~ evaluate the 

info~atioo used to detennine that the 
requirements to obtain information have been 
met. I am aware that there are significant 
penalties for false certification Including fine 
and imprisonment." 

(G) A description of how the 
requirements to obtain information ln 
§ 503.12(e)(2) are met. 

(H) The following certification 
statement: 

"I certify, under penalty of law, that the 
management practices in S 503.14 have been 
met for each site on which bul~sewage 
sludge Is applied. This determination has 
been made under my direction end 
supervision In accordance with the system 
designed to ensure that qualified personnel 
properly gather and evaluate the Information 
used to determine that the management 
practices ha:ve been met. I am aware that 
there are significant penalties for false 
certification Including fl.ne and 
Imprisonment." 

· (I) A description of how the 
management practices in § 503.14 ere 
met for each site on which bulk sewage 
sludge is applied. 

(J) The following certification 
statement when the bulk sewage sludge 
meets the Class B pathogen · 
requirements in § 503.32(b): 

"I certify, under penalty of law, that the 
site restrictions in§ 503.32(b)(5) have been 
met. This detenninatlon has been made 
under my direction and supervision In 
accordance with the system designed to 
ensUn1 that qualified personnel properly . 
gather and evaluate the information used to 
determine that the site restrictions have been 

. met. I am aware that there are significant 
penalties for false certification Including fine 
and imprisonment." 

(K) A description of how the site 
restrictions In § 503.32(b)(5) are met for 

. each site on which Class B bulk sewage 
sludge is applied·. 

(L) The following certification 
statement when the vector attraction 
reduction requirement In either§ 503.33 
(b)(9) or (b)(l0) i.s met: 

"I certify,.under penalty of law, that the 
vector attraction reduction requirement in . 
(insert either S 503.33{b)(9) or§ 503.33{b}{10)1 
has been met. This determination has been 
made under my direction and supervision in 
accordance with the system designed to· 
ensure that qualified personnel properly . 
gather and evaluate the information used to 
determine thet the vector attraction reductloo 
requirement hes been met. I am aware that 
there are significant penalties for Calse 
certification including the possibil.lty of fine 
and imprisonment." 

(M) If the vector attroction reduction 
Tequirements in either§ 503.33 (b)(9) or 
'(b)(t0} are met, a description of how the 
requirements are met. 

(6)-°If the requirements in 
§503.13(a)(4)(ii) are met when sewage 
sludge is sold or given a)Yay in a bag or 
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other container for application to the 
land, the person who prepares the 

_sewage sludge that Is sold or given away 
In a bag or other container shall develop 
the following information and shall 
retain the information for five years: 

(i) The annual whole sludge 
application rate for the sewage sludge 
that does not cause the annual pollutant 
loading rates in Table ·4 of§ 503.13 to 
be exceeded. 
· (ii) The concentration of each 
pollutant listed in Table 4 of§ 503.13 in 
the sewage sludge. 

(iii) The following certification 
statement: 

"I certify, under penalty of law, that the 
management practice lo§ 503.14(e), the Class 
A pathogen requirement in S 503.32(a), and 
the vector attraction reduction requlroment 
in [insert one of the vector attraction 
reduction requirements In §503.33 (b)(l} 
through (b)(8)1 have been met. This 
determination has been mede under my 
direction and supervision In accordance with 
the system designed to ensure that qualified 
personnel properly gather and evaluate the 
information used to determine thet the 
men<!gement practice, pathogen 
requirements, and vector attraction reduction 
requirements have been met. I am aware that 
there are significant penalties for false 

· certification including the possibility of fine 
end Imprisonment." 

(iv) A description of how the Class 'A 
pathogen requirements in § 503.32(a) are 
met. 

(v) A desoipti_on of how one of the 
vector attraction requirements In 
§ 503.33 (b)(l) through (b)(8) is met. 

(h) Domestic septage. When domestic 
septage is applied to agricultural land, 
forest, or a reclamation site, the person 
who applies the domestic septage shall 
develop the following information and 
shall retain the information for five 
years: . 

(1) The location, by either street 
address or latitude and longitude, of 
each site on which domestic septage is 
applied. 

{2) The number of acres in each site 
· on which domestic septage is applied. 

·(3) The date and time domestic 
septage is applied to each site. 

(4) The nitrogen requirement for the· 
crop or vegetation grown on each site 
during a 365 day period. 

(5) The rate, in gallons per acre per 
365 day period, at which domestic· 
septage is applied to each site. 

(6) The following certification 
statement: 

··1 certify, under penalty or law, that the 
pathogen requirements in (insert either 
§ 503.32(c)(l) or§ 503.32(c)(2)J and the vector 
attraction reduction requirements In (insert 
§ 503.33(b)(9}, § 503.33(b)(10), or 
§ 503.33(b)(12)J have been met. This 
doterminatien has been made under my 

direction and supervision In accordance with · 
the system design~d to ensure that qualified 
personnel properly.gather and evaluate the 
Information 41sed to determine tbet the 
pathogen requirements and vector attraction 
reduction requirements have been met. J am 
aware that there are significant penalties fur 
false certification including the possibility of 
~ne and lmprisonment." 

(7) A description of how the pathogen 
requirements In either§ 503.33 (c)(l) or 
(c)(2) are met. 

(8) A description of how the vector 
attraction reduction requirements in 
§ 503.33 (b)(9), (b)(l0), or (b){12) are . 
met. 
(Approved by the Office of Management and 
Budget under control number 2040--0157} 

t 503.18 Reporting. 
(a) Class I sludge management 

facilities, POTWs (as defined in 40 CFR 
501.2) with a design flow rate equal to 
or greater than one million gallons per 
day, and POTWs·that serve 10,000 
people o_r more shall submit the 
following information to the permitting 
authority: · 

(l) The Information in§ 503.17(a), 
except the information in § 503. i7 
(a)(3)(ii), (a)(4)(ii) and in (a)(5)(ii), for 
the appropriate requirement~ on 
February 19 of each year. 

(2) The information in§ 503.17 
(a)(5)(ii)(A) through (aT(5)(ii)(G) on 
(insert the month and day from the date 
of publication of this rule) of each year 
when 90 percent or·more of any of the 

· cumulative pollutant loading rates in 
Table 2 of§ 503.13 is reached at a site. 
(Approved by the Office or Management and 
Budgetundercontrolnumber204o--0157) 

Subpart C-Surface Disposal 

§ 503.20 Appllcablflty. 
(a) This subpart applies to any person 

who prepares sewage sludge that is 
placed on a surface disposal site, to the 
owner/operator of a surface disposal 
site, to sewage sludge placed on a 
surface disposal site, and to a surface 
disposal site. 

(b) This subpart does not apply to 
sewage sludge stored on the land or to 
the land on which sewage sludge is 
stored. It al~o does not apply to sewage 
sludge that remains on the land for 
longer than two years when the person 
who prepares the sewage sludge 
demonstrates that the land on which the 
sewage sludge remains is not an active 
sewage sludge unit. The demonstration 
shall include the following information, 
which shall be retained by the person 
who prepares the sewage sludge for the 
period that the sewage sludge remains 
on the land: · . 

(1) The name and address of the 
person who prepares the sewage sludge. 

(2) The name and address of tlie 
person who either owns the land or 
leases the land. . 

(3) The location, by eith_er street 
address or latitude and longitude, of the 
land. 

. (4) An explanation of why sewage 
sludge needs to remain on the land for 
longer than two.years prior to final use 
or disposal. 

(5) The approximate time period 
when the sewage sludge will be used or 
disposed. 

(c) This subpart does not apply to 
sewage sludge treated on the land or to 
the land on which sewage sludge is 
treated. 

1503.21 Special d9flnttlona. 
(a) Active sewage sludge unit is a 

sewage sludge unit that has not closed. 
(b) Aquifer (s a geologic fonnation, 

group of geologic formations, or a 
portion of a geologic formation capable 
of yielding ground water to wells or 
springs. · 

(c) Contaminate an aquifer means to 
introduce a substance that causes the 
maximum contaminant level for nitiate 
in 40 CFR 141.11 to be exceeded in 
ground water or that causes the existing 
concentration of nitrate in ground water . 
to increase when the existing 
concentration of nitrate in the ground 
water exceeds the maximum 
contaminant level for nitrate in 40 CFR 
141.11. 

(d) Cover is soil ·or other material used . 
to cover sewage sludge placed on an 
active sewage sludge unit. 

(e) Displacement is the relative 
movement of any two sides of a fault 
measured in any direction. 

(f) Fault is a fracture or zone of 
fractures in any materials along which 
strata on one side are displaced with 
respect to-strata on the other side. 

(g) Final cover is the last layer of soil 
or other material placed on a sewage · 
sludge unit at closure. 

(h) Holocene time is the most recent 
epoch of the Quaternary period, 
extending from the end of the 
Pleistocene epoch to the present. 

(i) Leachate collection system is a 
system or device installed immediately 
above a liner that i.s designed, 
constructed, maintained, and operated 
to collect and remove leachate from a 
sewage sludga unit. 

(j) Liner is soil or synthetic material 
that has a hydraulic conductivity of 
1x10-7 centimeters per second or less. 

(le) Lower explosive limit for methane 
gas is the lowest percentage of methane 
gas in air, by volume, that propagates a 
flame at 25 degrees Celsius and 
atmospheric pressure. 

(l) Qualified ground-water scientist is 
an individual with a baccalaureate or 
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post-graduate degree in the natural 
sciences or engineering who has 
sufficl'ent training and experience in 
ground-water hydrology and related 
fields , as may be demonstrated by State 
registration, professional certification, 
or completion of accredited university 
programs, to make sound professional 
judgments regarding ground-water 
monitoring, pollutant fate and transport, 
and corrective action. . 

(m} Seismic impact zone is an area 
that has a 10 percent or greater 
probability that the horizontal ground 
level acceleration of the rock in the area 
exceeds 0.10 gravity once in 250 years. 

(n) Sewage sludge unit is land on 
which only sewage sludge is placed for · 
final disposal. This does not include 
land on which sewage sludge Is either 
stored or treated. Land does not include 
waters of the United States, as defined 
in 40 CFR 122.2. 

(o) Sewage sludge unit boundary is 
the outermost perimeter of an active 
sewage sludge unit. -

(p} Surface disposal site is an area of 
land that contains one or more active 
sewage sludge units. 

(q) Unstable area is land subject to 
natural or human-induced forces that 
may damage the structural components 
of an active sewage sludge unit. This 
includes, but is not limited to, land on 
w~ich the soils are subject to mass 
movement. 

§ ~ -22 General requirements. 
(a} No person shall place sewage 

sludge on an active sewage sludge unit 
unless the requirements in this subpart 
are met. 

(b) An active sewage sludge unit 
located within. 60 meters of a fault that 
has displacement in Holocene time; 
located in an unstable area; or located · 
in a wetland, except as provid'ed in a 
pennit issued pursuant to section 402 of 
the CW A, shall close by [insert date one 
year after the effective date of Ulis Final 
rule}, unless, In the case of an active 
sewage sludge unit located within 60 
meters of a fault that has displacement 
in Holocene ~me, otherwise specified 
by the permitting authority. · 

(c} The owner/operator of an active 
sewage sludge unit shall submit a 
written closure and post closure plan io 
the permitting authority 180 days prior 
to the date that the active sew~ge sludge 
unit closes. The plan shall describe how 
the sewage sludgE! unit will be closed 
and, at a minimum, shall include: 

( 1) A discussion of how the leachate 
collection system will be operated and 
maintained for three years after the 
sewage sludge unit closes if the sewage 
sludge unit has a liner and leachate 
collection system. · 

(2) A description of the system used 
to monitor for methane gas in the air in 
any structures within the surface 
disposal· site and in the air at the 
property line of the surface disposal 
site, as required in § 503.24(j)(2). 

(3) A discussion of how public access 
to the surface disposal site will be 
restricted for three years after the last 
sewage sludge unit in the surface 
disposal site closes. 

(d) The owner of a surface disposal 
site shall provide written notification to 
the subsequent owner of the site that 
sewage sludge was placed on the land. 

§ 503.23 Pollutant llmlta (other than 
domestic 141ptage). 

, 

(a} Active sewage sludge unit without 
a liner and leachate collection system. 

(1) Except as provided in § 503.23 
(a)(2} and (b). the concentration of each 
pollutant listed in Table 1 of§ 503.23 in 
sewage sludge placed on an active 
sewage sludge unit shall not exceed the 
concentration for the pollutant in Table 
1 of§ 503.23. 

TABLE 1 OF §503.23.-POLLUTANT CON
CENTRATIONS-ACTIVE SEWAGE SLUDGE 

- UNIT WITHOUT A LINER AND LEACHATE 
COLLECTION 

Concentration 
Pollutant (milligrams P,8' 

kllograma) 

Arsenic ...................... ................... ... 73 
Chromium ........................................ 600 
Nickel ................................. ............. 420 

I Dty wejght basis. 

(2) Except as provided in § 503.23(b), 
the concentra_tion of each pollutant 
listed in Table 1 of§ 503.23 i_n sewage 
sludge placed on an active sewage 
sludge unit whose boundary is less than 
150 meters from the property line of the 
surface disposal site shall not exceed 
the concentration determined using the 
following procedure. 

(i) The actual ·distance from the active 
sewage sludge unit boundary to the 
property line of the surface disposal site 
shall be determined. 
. (ii} The concentration of each 
pollutant listed in Table 2 of§ 503.23 in 
the sewage sludge shall not exceed the 
concentration in Table 2 of§ 503.23 that 
corresponds to the actual distance in 
§ 503.23(a)(2)(i). 

TABLE 2 OF §503.23.-POLLUTANT CoN
CENTRAT10Ns-ACT1YE SEWAGE SLUDGE 
UNIT WITHOUT A LINER AND LEACHATE 
COLLECTION SYSTEM THAT HAS A UNIT 
8oUNDARY TO PROPERTY LINE DIS
TANCE LESS THAN 150 METERS 

Unit boundary to 
property line 

Pollutant ccncentrallon I 

Arsenic ~ Nlcltel mlum Dla1ance (mete111) ("") (ffll>1(g) . (~) 

0 to Iese than 25 30 200 210 
25 to less than 50 34 220 240 
50 to less than 75 39 260 270 
75 to leas than 

100 .................. 46 300 320 
100 to less 1118n 

125 .................. S3 380 390 
125 to less than 

150 .................. 62 450 420 

I Of)' weight basis, 

(b) Active sewage sludge unit without 
a liner and leachate collection system
site-specific limits. 

(1} At the time of permit application, 
the owner/operator of a surface disposal 
site may request site-specific pollutant 
limits in accordance with § 503.23(b)(2) 
for an active sewage sludge unit without 
a liner and leachate collection system 
when the existing values for site 
parameters specified by the permitting 
authority are different from the values 
for those parameters used to develop the 
pollutant limits in Table 1 of§ 503.23 
and when the permitting authority 
determines that site-specific pollutant 
limits are appropriate for the active 
sewage sludge unit. 

(2) The concentration of each 
pollutant listed in Table 1 of§ 503.23 in 
sewage sludge placed on an active 
sewage sludge unit without a liner and 
leachate collection system shall not 
exceed either the concentration for the 
pollutant determined during a site
specific assessment, as specified by the 
permitting authority, or the existing 
concentration of the pollutant in the 
sewage sludge, whichever ls lower. 

§ 503.24 Management prectlces. 

(a} Sewage sludge shall not be placed · 
on an active sewage sludge unit if it is 
likely to adversely affect a threatened or 
endangered species listed under section 
4 of the Endangered Species Act or its 
designated critical habitat. 

(b) An active sewage sludge unit sh.all 
not restrict the flow of a base flood. 

(c) When a surface disposal site is 
located in a seismic impact zone, an 
active sewage sludge unit shall be 
designed to withstand the maximum 
recorded horizontal ground level 
acceleration. 

(d) An active sewage sludge.unit shall 
be located 60 meters.or more from a 
fault that has displacement in Holocene 
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time, unless otherwise specified by the 
pennitting authority. . 

(e) An active sewage sludge-unit shall 
not be located in an unstable area. · 

(f} An active sewage sludge unit shall 
not be located in a wetland, except· as 
provided in a permit issued pursuant to 
section 402 or 404 of the CWA. 

(g)(l) Run-off from an active sewage 
sludge unit shall be collected and shall 
be disposed in accordance with 
National Pollutant Discharge 
Elimination System permit 
requirements and any other applicable 
requirements. 

(2) The run-off collection system for 
an active sewage sludge unit shall have 
the capacity to handle run-off from a 24-
hoW', 25-year storm event. 

(h) The leachate collection system for 
an active sewage sludge .unit that has a. 
liner and leachate collection system 
shall be operated and maintained duririg 
the period. the sewage sludge unit is 
active and for three years after the. 
sewage slucige unit closes. 

(i) Leachate from an ac~rve sewage 
sludge unit that has a liner and leachate 
collection system shall be collected and 
shall be disposed in accordance with 
the applicable requirements during the 
period the sewage·sludge unit is active 
and for three-years after the sewage 
sludge unit closes. · · 

(j)(l) When a cover ls placed on _an 
active sewage sludge unit, the 
concentration of methane gas in air in 
any structure within the surface. · 
disposal site shall not exceed 25 percent 
of the lower explosive-limit for methane 
8as duriqg the period that the sewage 
sludge unit is active and the 
concentration of methane gas in air at 
the propetfy line· of the surface disposal · 
site shall not exceed the lower explosive 
limit for methane gas during the period 
that the sewage sludge unit is active. 

(2) When a final cover is placed on.a 
sewage sludge unit. at closure, the 
concentration of methane gas in air in 
any structure within the surface 
disposal site shall n·ot exceed 25 percent 
of. the lower. explosive limit for methane 
gas for three years after the sewage 
sludge unit closes and the concentration 
of methane gas in air at the property line 
of the SW'face disposal site shall not 
exceed the lower explosive limit for 
methane gas for three years after the 
sewage sludge unit closes, unless 
otherwise specified by the permitting 
authority. · 

(k) A foo4 crop, a feed crop, or a fiber 
crop shall not be grown on an active . 
sewage sludge unit, unless the owner/ 
operatorofthe surface disposal site 
demonstrates to the permitting-authority 
that through management' practices . 
public health and ·the environment.are 

protticted. from any reasonably 
anticipated adverse.effects of pollutants 
in sewa~e sludge when crops are grown. 

(1) Animals shallnot.be'grazed on an 
active sewage sludge unit, unless the 
~wner/operator of the surface disposal 
site demonstrates to the- permitting 
au~~rity that !13rough, management 
practices pubhc healili and the· · 
environment are protected· from any . 
reasonably anticipated adverse effects of 
pollutants in sewage sludge when · 
animals are grazed •. 

(m) Public access to a surface disposal 
site shall be restricted:for the period that 
the surface disposal site contains an 
active sewage sludge unit:and for three 
years after the last active sewage sludge 
unit in the surface disposal site. closes. 

(n)(l) Sewage sludg!t ploced on an 
active sewage sludge unit shall not 
contaminate an aqµifer. · 
· (2) Results of a ground-water 

monitori·ng program d~veloped by a 
qualified ground-water scientist or a 
certification by a qµalified ground-water 
scientist shall be used to demonstrate 
that sewage sludge placed on an active 
sewage sludge unit does not. 
contamil!ate an aquifer. 

§503.25 ()per&Uonal aiandarft-
. pathogens and. vector attractlon.reduc:tlon. 

(a) Pathogens-sewage sludge (other 
than domestic septage). The Class A 
pathogens requirements in § 503.32(a) or 
one of the Class B pathogen 
requirements in § 503.32 (b)(2). through 
(b)(4) shall be met when sewage-sludge 
is placed on an active sewage sludge 
·unit, unless the vector attraction 
reduction requirement in § 503.33(0)(11) 
is.met. 

'(b) Vector attraction reduction
sewage sludge (other than domestic 
septage). One of the vector attraction 
reduction requirements in § 503.33-
(b)(l) through (b)(11) shall be met when· 
sewage sludge is placed on.an active 
sewage sludge unit. · 

(c) Vector attraction reduction
domestic septage. One of the vector 
attraction reduction requirement in 
§ 503.33 (b)(9) through (h)(12) shall. be 
met when domestic·septage is placed on 
an active sewage shtdge unit. 

§~.26 Frequency of monitoring. · 
(a) Sewage sludge (other than, 

domestic septage). 
(1) The frequency-of monitoring for 

the pollutants in Tables 1 and 2 of 
§.503.23; the-path·ogeri-density 
requirements in § 503.3·2(a) and fn 

, § 503.32 (b)(2) througn (b)(41: ·and the 
vector attraction reductjon requirements 
in § 503.33 (b)(l) through (b)(8) fo~ 
_sewage sludge placed: on an activ.e. 
sewage sludge unit' shall'be the· 
frequency in Table 1 of§ 503.26. 

. TABtE 1 OF §503.26.-FREOUENCY OF 
MoNITORING-SURFACE OISPOSAl. 

Frequency 

Greateethanzerobut ·01-lce.peryear. 
11111181han290. 

Equal IO OI great« lhan Once per quarter (four 
290 ~ leaa lhan ~per. yea,). 
1,500. 

Equal ID o, greater than . Once per 60 days (six · 
1,500 but '-' lhan times per year). 
15,000. . 

Equal ID o< graate< than Once per monlh (12 
15,000. llmel per year). 

· '.Amount of ~ lludge placed on an ~ 
sewage slµdge unit (o,y welgnl basil). . 

(2) After the sewage sludge has been 
monitored for twa years at the freq,uency 
in Table-1 of§ 503.26, the permitting: 

, authority may reduce the frequency of 
monitoring for pollutant concentrations 
and for.the pathogen density 
requirements in § 503.32 (~}(5)(il) and . 
(a)(5)(iii), but in no case shall the 
frequency. of monitoring be less than 
once per year-when sewage sludge-is 
placed on an active sewage sludge unit. 
· (b) 1,)omestic septage. If the vector 
attraction reduction req_uirements in· 
§ 503.33(b)(.U) are met-when domestic 
septage is plac~ on an active sewage 
sludge unit, each container of domestic 
septage shall be monitored for 
compliance with those reqµirements. 

(c) Air. Air in structures-within a 
surface disposal site.and at the property 
line of the surface df spqsal site shall be 
monit.ored continuously for methane gu 
during the period that the surface 
disposal site contains an actJve.sewage 
sludge unit on which the sewage sludge 
is covered and'for three years after a 
sewage sludge unit closes when a final 
cover is placed on the sewage sludge, 
(Approved by the Office of Management and·. 
Budget under control number 2040-01~7) 

: t 503.27 RecorcSbeplng. 

· · (11) When sewage sludge fother than 
domestic septage) is placed on an active 

. sewage sludge unit: 
(1) The person who prepares-the 

sewage sludge shall develop the· 
following information and ah$11 retain: 
the information for f1've-years • . 

(i) The concentration of each 
pollutant listed in Table 1- of§ 503.23- in 
the sewage sludge when the pollutant 
concentrations-in Table 1. of §_503·.23·are 
met. · 

(ii) The following certification 
st~tement: 

"I certify, under penalty or law, that the. 
pathogen requliement, 1n (Insert. S 503.32(11); 
§ so3.32(bJ(2J, S 503.32(b)(3l, or S,503.32CbX4) 
when-one or those teqWJ'!lmerita,la mot} and 
the vector attraction reduction requirements 
lo (Insert one or the vector attraction · 
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reduction requirements In§ 503.33(b)(1) § 503.33(b)(12) have been met. This 
through § 503.33(b)(8) when one of those detennination has been made under my 
requirements ls met) have been met. This. direction and supervision in accordance with 
determination has been made under my the system designed to ensure that qualified 
directlon·and supervision In accordance with personnel properly gather and evaluate the 
the system designed to ensure that qualified lnfonnation used to detennine that the vector 
personnel properly gather and evaluate the attraction requirements have been met. I am 
infonnation used to detennlne the (pathogen aware that there are significant penalties fur 
requirements and vector attiactlon reduction false certificatiOQ Including the possibility of 
requirements if appropriate) hav!I been met. fine and Imprisonment." 
I am aware that there are significant penalties (ii) A description of how the vector 

. for false certification including the attraction reduction requirements in 
possibility of fine and Imprisonment." § 503_33(b)(l2) are met. 

{iii) A description of how the (2) The owner/operator of the surface 
pathogen requirements In § 503.32 (a), disposal site shall develop the following 
(b)(2), (b)(3), or (b)(4) are met when one Information and shall retain that 
of those requirements is mel information for five years: 

(iv) A description of how one of the (i) The following certification 
vector attraction reduction requ,irements statement: · 
in§ 503.33 (b)(l) through (b)(8) is met . "I-certify, under penalty of law, that the 
when one of those requirements ls met. management practices In § 503.24 and the 

(2) The owner/operator of the surface vector attraction reduction requirements in 
disposal site, shall develop the !Insert§ 503.33(b)(9) through§ 503.33(b)(11) 
following information and shall retain when one of those requirements is met! haye 

. ·that information for five years. been met. This detennination has been made 
(i) The concentration of each under my direction and supervision in 

accordance with tho system designed to 
pollutant listed in Table 2_of § 503.23 in . ensure that qualified personnel properly 
the sewage sludge when the pollutant gather and evaluate tho infonnation used to 
concentrations in Table 2 of§ 503.23 are . detennine that the management practices · 
met or when site-specific pollutant (and the vector attraction reduction 
limits in § 503.23(b) are met. requirements if appropriate! have .been mot. 

(ii) The following certification 1 am aware that there are significant penalties 
statement·· for false certification including the 

· · possibility of fine or imprisonment." 
"I certify, under penalty of law, that the .. · 

management practices In§ 503.24 and the (ji) A descriptio~ of ~ow the 
vector attri!ction reduction requirement in management practices In § 503.24 are 
(insert one of the requirements in § 503.33 met. 
(b)(9) through (b)(11) if one of those (iii) A description how the vector 
requirements is met) have been met. This attraction reduction requirements in 
detennination has been made under my § 503.33(b)(9) through§ 503.33(b)(l 1) 
direction and supervision in accordance with are met if orie of those requirements is 
the system designed to ens\ii'e that qualified met 
personnel properly gather and evaluate the · 
lnfonnation used to detennine that the . (Approved by the Office ofMartagement and 
management practices [and the vector Budget under control number 2040-0157) 
attraction reduction requirements If 
appropriate) have been met. I am aware that 
there are significant penalties for false 
certification including the possibility of fine 
and imprisonment." · 

(iii) A description of how the 
management practices in § 503.24 are 
met. 

(iv) A description .of how the vector 
attraction reduction requirements in 

t 503.28 Repo,tlng. 
Class I sludge management facilities, 

POTWs {as defined in 40 CTR 501.2) 
witli a design flow rate equal to or 
greater than one million gallons per day, 
and POTWs that serve 10,00_0 people or 
more shall submit the information in 
§ 503.27(a) to the permitting authority 
on February 19 of each year. 

§ 503.33 (b)(9) through (b)(l 1) are met if (Approved by the Office of Management and 
· one of those requirements is met. Budget under control number 2040-0157) 

(b) When domestic septage Is placed 
on a surface disposal site: 

{1) If the vector attraction reduction 
requirements in§ 503.33(b)(12) ate met, 

. the person who places the domestic 
septage on the surface disposal site shall 
develop the following information and 
shall retain the information for five 
years: 

{i) The following certification 
statement: 

"I certify. under penalty of law, that t!ie 
vector attraction reduction requirements in 

Subpart ~athogena and Vector 
Attraction Reduction 

f 503.30 Scope . 
(a) This subpart contains the 

requirements for a sewage sludge to be 
classified either Class A or Class B with 
respect to pathogens. 

(b) This subpart contains the site 
restrictions for land on which a Class B 
sewage sludge is applied. 

(c) This subpart contains the pathogen 
requirements for domestic-septage 

applied to agricultural land, forest, or a 
reclamation site. 

{d) This subpart contains.alternative 
vector attraction reduction requirements 
for sewage sludge that is applied to the 
land or placed o~ a surface disposal site. 

t 503.31 Special deflnhlona. 
(a) Aerobic digestion is the 

biochemical decomposition of organic 
matter in sewage sludge into carbon . 
dioxide and water by microorganisms in 
the presence of air. 

(b) Anaerobic digestion is the 
biochemical decomposition of organic 
matter In sewage sludge into methane 
gas and carbon dioxide by 

· microorganisms in the absence of air. 
{c) Density of microorganisms is the 

number of microorganisms per unit 
mass of total solids (dry weight) in the 
sewage sludge. 

(d) Land with a high potential for 
public exposure is land that the public 
uses frequently: This includes, but is 
not limited to, a public contact site and 
a reclamation site located in a populated 
area (e.g. a construction site located in 
a city). 

(e) Land with a low potential for 
public exposure is land that the public 
uses infrequently. This includes; but ls 
not limited to, agricultural land, forest, 
and a reclamati.on site located in an 
unpopulated area (e.g .• a strip mine 
located in a rural area). 

(0 Pathogenic organisms are disease
causing organisms .. These include, but 
are not limited to, certain bacteria, 
protozoa, viruses, and viable belminth 
ova. 

(g} pH means the logarithm of the 
reciprocal of the hydrogen ion 
concentratio_n. . 

(h) Specific oxygen uptake rote 
{SOUR) is the mass of oxygen consumed 
per unit time per unit mass of total 
solids {dry weight basis) in the sewage 
sludge. 

(i) Total solids are the materials in 
sewage sludge that remain as residue 
when the sewage sludge is dried at 103 
to 105 degrees Celsius. 

(j) Unstabilized solids are organic 
materials in sewage sludge that have not 
been treated in either an aerobic or 
anaerobic treatment process. 

(k) Vector attraction is the 
characteristic of sewage sludge that 
attracts rodents, flies, mosquitos, or· 
other organisms capable or transporting . 
infectious agents . . 

(l) Volatile solids Is the amount of the 
total solids in sewag~ sludge lost when 
the sewage sludge _is combusted at 550 
degrees Celsius in the presence of 
excess air. 
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§ 503.32 Pathogena. 
' (a) Sewage sludge-Class A. (1) The 
requirement in § 503.32(a)(2) and the 
requirements In either§ 503.32(&)(3), 
(a)(4), (a)(5), (a)(6), (a)(7), or (a)(8) shall · 
be met for a sewage sludge to be 
classified Class A with respect to 
pathogens. 

(2) The Class A pathogen 
requirements in § 503:32 (a)(3) through 
(a)(8) shall be met either prior to 
meeting or at the same time the vector 
attraction reduction requirements in 
§ 503.33, except the vector attraction 
reduction requirements in § 503.33 
(b}(6) through (b)(8), are met. . 

(3) Class A-Alternative 1. (i) Either 
the density of fecal coliform in the 
sewage sludge shall be less than 1000 
Most ~robable Number per gram of total 
solids (dry weight basis), or the density 
of Salmonella sp. bacteria in t_he sewage 
sludge shall be less than three Most 
Probable Number per four grams of total 
solids (dry .weight basis) at the Hme the 
sewage sludge is used or disposed; at 
the time the sewage sludge is prepared 
for sale or give away in a bag or other 
container for application to the land; or 
at the tim~ the sewage sludge or 
material derived from sewage sludge is 
prepared to meet the requirements in 
§ 503.10 (b), (c), (e), or (0. 

(ii) The temp!3r&ture of the sewage · 
sludge that is_ used or disposed shall be 
maintained at a specific value for a 
period of time. · · 

(A) When the percent solids of the 
sewage sludge is·seven percent or 
higher, the temperature of the sewage 
sludge shall be 50 degrees Celsius or 
higher; the time period shall be 20 
minutes or longer; and the temperature 
and time period shall be determined · 
using equation (2), except when small 
particles of sewage sludge are heated by 
either warmed gases or an immiscible 
liquid. 

131,700,000 
D= Eq. (2) 

Where, 
D=timo in days. 
t=temperature in degrees Celsius. 

· (B) When the percent solids of the 
sewage sludge is seven percent or higher 
and small particles of sewage sludge are 
heated by either warmed gases or an · 
immiscible liquid, the temperature of 
the sewage sludge shall be 50 degrees 
·celsius or higher; the time period shall 
be 15 seconds or longer; and the 
temperature and time period shall be 
determined using equation (2). 

(C) When the percent solids of the 
sewage sludge is less than seven .percent 
-and the time period is at least 15 

seconds, but less than 30 minutes, the 
temperature and time period shall be. 
determined using equation (2). · · 

(D) When the percent solids of the 
sewage sludge is less than sevel) · . 
percent; the temperature of the sewage 
sludge is 50 degrees Celsius or higher; 
and the time period is 30 minu~es or 
longer, the temperature and time period 
shall be determined using equation (3). 

D= 
50,070.~ 

Eq. (3) 

.· detemiine whether the sewage:sludge 
· contains enteric viruses. 

(B) When the density.of enteric 
· viruses in the sewage sludge prior to 

pathogen treatment is less than one . 
Plaque-forming Unit per four grams of 
total solids (dry weight basis), the . 
sewage sludge is Class A with respect to 
enteric viruses until the next monitoring 
episode for the sewage sludge. 

(C) When the density of enterlc 
viruses in the sewage sludge prior to 
pathogen treatment Is equal to or greater 
than one Plaque-forming Unit per four 
grams of total solids (dry weight basis), 

Where, the sewage sludge Is Class A with 
· D=time in days. respect to enteric viruses when the 
t=temperature in degrees Celsius. density of enterlc viruses in the sewage 

(4) Class A-Alternative 2. (i) Either sludge after pathogen treatment is less 
the density of fecal coliform in the than one Plaque-forming Unit per four 
sewage sludge shall be less than· 1000 . grams of total solids (dry weight basis) 
Most Probable Number per gram of total and when the values or ranges of values 
solids (dry weight basis), or the density · · for the operating parameters for the 
of Salmonella sp. bacteria in the sewage · pathogen treatment process that 
sludge shall be less than three Most produces the sewage sludge that meets 
Probable Number per four grams of total ·· the.enteric virus density requirement . 
solids (dry weight basis) at the time the. are documented. 
sewaie sludge is used or disposed; at . (D) After the enteric virus reduction 
the time the sewage sludge is prepared in paragraph (a)(5)(ii)(C) of this section 
for sale or give away in a bag or oUier. is demonstrated for the pathogen 
container for application to the land; or. treatment process, the sewage sludge 
at the.time the sewage sludge or _continues to be Class A with res~ to· 
material derived from ·sewage sludge is enteric viruses when the values for the 
prepared to meet the requirements in pathogen treatment process operating 
§ 503.10 (b). (c), (e), or (0. parameters are consistent with the 

(ii) (A) The pH of the·sewage sludge values or ranges of values documented 
that is used or disposed shall be raised in paragraph (a)(5)(ii)(C) of this section. 
to above 12 and shall remain above 12 . {iii)(A) The sewage sludge shall be 
for 72 hours.. analyzed prior to pathogen treatment to 

(B) The temperature of the sewage determine whether the sewage sludge 
sludge shall be abqve 52 degrees Celsius contains viable helminth ova. 
for 12 hours or loriger during the period ., (B) When the density of viable 
that the pH of the sewage sludge is helm in th ova in the sewage sludge prior 
above 12. to pathogen treatment is less than one 

(C) At the end of the 72 hour period per four grams of total solids (dry · 
during which the pH. of the sewage weight basis). the sewage sludge is (:lass. 
sludge is above 12, the sewage sludge · A with respect to viable helminth ova ._ 
shall be air dried to achieve a percent until the next monitoring episoqe for. 
solids in the sewage sludge greater than . the sewage sludge. 
50 percent. · (C) When the density of viable . 

(5) Class A-Alternative 3. (i) Either helminth ova in the sewage sludge prior 
the density of fecal coliform in the to pathogen treatment is equal to or 
sewage sludge shall be less than 1000 greater than one per four grams of total 
Most Probable Number per gram of total solids (dry weight basis), the sewago 
solids (dry weight basis), or the density sludge is Class A with respect to viable 
of Salmonella sp. bacteria in sewage helminth ova when the density·of viable 
sludge shall be less than three Most helminth ova in the sewage sludge after 
Probable Number per four grams of total pathogen treatment is less th8Q one per 
solids (dry weight basis) at the time the four grams of total solids (dry weigl1t 
sewage sludge is used or disposed; at basis) and when the values or ranges of 
the time the-sewage sludge is prepared values for the operating parameters for 
for sale or give away in a bag or other . the p·athogen treatment process that 
container for application to the·land; or . produces the sewage sludge that meats 
at the time the sewage·sludge or the viable helmlnth ova density 
material derived from sewage sludge is reqt.tirement are documented. · 
prepared to meet the requirements in- (D) After the viable helminth ova· 
§ 503.10 (b), (c), (e). or (f). reduction in paragraph (a)(5)(iii)(C) of 

(ii) (A) The sewage sludge shall be this section.is demonstrated for the 
analyzed prior to pathogen treatment to pathogen treatment proct>ss, the sewage 
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sludge continues to be Class A with 
respect to viable helminth ova when the 
values for .the-pathogen treatment 
process operating parameters ·are 
consistent with the values or ranges of 
values docu~ented in paragraph 
('a)(Sl(iii)(C) of this section. 

(6) Class A-Alternative 4. (i) Either. 
the density of fecal colifonn in the 
sewage sludge shall be less than 1000 
Most Probable Number per gram of total 
solids (dry weight basis). or the density 
of Salmonella sp. bacteria in the sewage 
sludge .shall be less than three Most 
Probable Number perJour grams of total 
solids (dry weight basis) at the time the 
sewage sludge is used or disposed; at 
the time the sewage sludge is prepared 
for sale or .give away in a bag or other 
container for application to the land; or 
at the tim.e .the sewage sludge or 
material derived from sewage sludge is 
prepared to•meet the requirements in 

· § 503.i0 (b), (c), (e), or (0. 
·' (ii) The density of enteric viruses in 
the sewage sludge shall be less than one 
Plaque-forming' Unit -per four gr~ms of 
total solids (dry weight basis) at the time 
the sewage sludge is used or disposed; 
at the time the sewage sludge is 
prepared for sale or give away in a beg 
or other container for application to the 
land; or at the time the sewage sludge 
or material derived from sewage sludge 
is prepared to meet the requirements in 
§ 503.10.(b). (c), (e), or (0, unless 
otherwise specified by the permitting 
authority. 

(iii) The density of viable helminth 
ova in the sewage sludge shall be less 
then one per four grams of total solids 
(dry weight basis) at the time the sewage 
sludge is used or disposed; at the time 
the sewage sludge is prepared for sale or 
give away in a bag or other container for 
application to the lend; or et the time 
the sewage sludge or materiel derived 
from sewage sludge is prepared to meet 
the requirements in§ 503.10 (b), (c), (e), 
or (0, W1less otherwise specified by the 
permitting authority. 

(7) Class A-Alternative 5. (i) Either 
the density of fecal coliform in the 
sewage sludge/shell be less then 1000 
Most Probable Number per gram of total 
solids (dry weight basis). or the density 
of Salmonella, sp. bacteria in the sewage 
sludge sheH be less than three Most 
Probable Number per four grams of total 
solids {dry '.Height_ basis) at the fime the 
sewage sl.udge is used or dispo96d; at 
the time the ~wage sludge is prepared 
for sale or-given away in a bag-0r other 

. container .for app}..ication to the land; or 
at the time t;he·sewage sludge or 
material derived from.sewage sludge is 
prepared to meet the requirements in 
§ 503. l0{b). (c),. (e), .or (0. 

(ii) Sewage sludge that is· used or 
disposed shall be tnMlted in oae of the 
Processes to Further Reduce Pathogens 
described in appendix .B of this part. 

(8) Class A-Alternative 6. (i) Either 
the density of fecal coliform in the 
sewage sludge shell be less than 1000 
Most Probable Number per gram of total 
solids (dry weight basis), or the density 
of Salmonella, sp. bacteria in the sewage 
sh.idge shall be less than three Most 
Probable Number per four grams of total 
solids (dry weight bas1s) at the time the 
sewage sludge is used or disposed; at 
the time the sewage sludge is prepared 
for sale or given away in a bag or other 
container for application to the land; or 
at the time the sewage sludge or 
material derivad from sewage sludge is 
prepared to meet the requirements in 
§503.lO(bi. (c), (e). or (0. 

(ii) Sewage sludge that is used or 
disposed shall be treated in a process 
that is equivalent to a Process to Further 
Reduce Pathogens, as c:letennined by the 
permitting authority. 

(b) Sewage sludge-Class B. (l)(i) The 
requirements in either§ 503.32(b)(2), 
(b)(3), or (b)(4) shall -be met fer a sewage 
sludge to be classified Class B with 
respect to pathogens. 

(ii) The site restrictions in 
§ 503.32(b)(S.).shall be met when sewage 
sludge that meets the Class B -pathogen 
requirements in § 503.32(b){2), {b)(3), or 
(b)(4) is applied to the land. 

{2) Class B-Alternative 2. 
(i) Seven samples of the sewage 

sludge shall be collected at the time the 
sewage sludge is used or disposed. 

(ii) The geometric mean of the density 
of fecal coliform in the samples 
collected in paragraph (b)(2)(i) of this 
section shall be less than either 
2,000,000-Most Probable Number per 
gram of total solids (dry weight basis) or 
2,000,000 Colony Forming Units per 
gram of total solids (dry weight basis). 

{3) Class B-Alternative 2. Sewage 
sludge that is used or disposed shall be 
treated in one of the Processes to 
Significantly Reduce Pathogens 
described in appendix B of this part. 

(4) Class B-Alternative 3. Sewage 
sludge that is used or disposed shall be 
treated in a process that is equivalent to 
a Process to Significantly Reduce 
Pathogens. as determined by the 
permitting authority. 

(5) Site Restrictions. (i') Food crops 
with harvest.,d parts that touch the 
sewage sludge/soil mixture end are 
totally above the land surface shell not 
be harvested for 14 ,months after 
application of sewage sludge. · 

(ii) Food crops with harvested parts 
below the surface of the land shall not 
be harvested for 20 months after 
application of sewage sludge when the 

sewage sludge remains on the land 
surface for four months or longer prior 
to incorporation into the soil. 

(iii) Food crops with harvested parts 
below the surface of the land shall not 
be harvested for 38 months after 
application or sewage slwdge when the 
sewage sludge remains on the land 
surface for less than four moRths prior · 
to incorporation into the soil. 

(iv) Food aops. feed crops. and fiber 
crops shall not be harvested for 30 days 
after application of sewage sludge . . 

(v) Animals shall not be ailowed to 
graze on the land for 30 days afl:er 
application oT sewage sludge. 

(vi) Turf grown on land where sewage 
sludge is applied shall not be llarvested 
for one year after application of the 
sewage sludge when the harvested turf 
is placed on either land with a high 
potential for public exposure or a lawn, 
unless otherwise specified by the 
permitting authority. 

·(vii) Public access to land with a high 
potential for public exposure shall be 
restricted for one year after application 
of sewage sludge. · . 

.(viii) Public access to land with a low 
potential for public exposure shell be 
restricted for 30 days after application of 
sewage sludge. 

(c) Domestic septage. (1) The site 
restrictions in § 503.32(b)(5) shell be 
met when domestic septage is applied to 
agricultural land, forest, or e 
reclamation site; or 
• (2) The pH of domestic septage 

applied to agricultural land, forest, or a 
reclamation site shell be raised to 12 or 
higher by alkali addition and, without 
the addition of more alkali, shall remain 
et 12 or higher for 30 minutes and the 
site restrictions in § 503.32 (b)(S)(i) 
through (b)(S)(iv) shall be met. 

§ 503.33 Vector attraction reduction. 

(e)(l) One of the vector attraction 
reduction requirements in§ 503.3:l 
(b)(l) through (b)(l0) shall be met when 
bullc sewage sludge is applied to 
agricultural land, forest, a public contact 
site, or a reclamation site. · 

(2) One of the vector attraction 
reduction requirements in § 503.33 
(b)(l) through (b)(8) shall be met when 
bullc sewage sludge is applied to a lawn 
or a home gar-den. 

(3} One of the vector attraction 
reduction requirements in § 503.33 
(b){t) through (b)(B) shall be met when 
sewage sludge is sold or given away in 
a bag or other container for application 
to the land. 

(4) One of the vector attraction 
reduction requirements in § 503.3'3 
(b)(l) through (b)(l1) shell be met when 
sewage sludge (other than domestic 
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septage) is placed on an active sewage 
sludge unit. . 

(5) One of the vector attraction 
reduction requirements in § 503 .33 
(b)(9), (b)(l0), or (b)(12) shall be met 
when domestic septage is applied to 
agricultural land, forest, or a 
reclamation site and one of the vector 
attraction reduction requirements in 
§ 503.33 (b)(9) through (b)(12) ~hall be 
met when domestic septage is placed on 
an active sewage sludge·unit. 

(b)(l) The mass of volatile solids in 
the sewage sludge shall be reduced by 
a minimum of 38 percent (see 
calculation procedures in 
"Environmental Regulations and 
Technology-Control of Pathogens and 
Vector Attraction in Sewage Sludge", 
EPA~25/R-92/013, 1992, U.S. 
Environmental Protection Agency, 
Cincinnati, Ohio 45268). 

(2) When the 38 percent volatile 
solids reduction requirement in 
§ 503.33(b)(1) cannpt be met for an 
an.aerobically digested sewage sJudge, 
vector attraction reduction can be 
demonstrated by digesting a portion of 
the previously digested sewage sludge 
anaerobically in the laboratory in a 
bench-scale unit for 40 additional days 
at a temperature between 30 and 37 
degrees Celsius. When at the end of the 
40 days, the volatile solids in the 
se_wage sludge at the beginning of that 
period is reduced by less than 17 
percent, vector attraction reduction is 
achieved. 

(3) When the 38 percent volatile 
solids reduction requirement in 
§ 503.33(b)(1) cannot be met for an 
aerobically digested sewage sludge, 
vector attraction reduction can be 
demonstrated by digesting a portion of 
the prev.iously digested sewage sludge 
that has a percent solids of two percent 
or less aerobically in the laboratory in 
a bench-scale unit for 30 additional days 
at 20 degrees Celsius. When at the end 
of the 30 days, the volatile solids in the 
sewage sludge at the beginning of that 
period is reduced by ·less than 15 
percent, vector attraction reduction is 
achieved. · 

(4) The specific oxygen uptake rate 
(SOUR) for sewage sludge treated in an 
aerobic process shall be equal to or less 
than 1.5 milligrams of oxygen per hour 
per gram of total solids (dry weight 
basis) at a temperature of 20 degrees 
Celsius. 

(5) Sewag·e sludge shall be treated in 
an aerobic process for 14 days or longer. 
During that time, the temperature ohhe 
sewage sludge shall be higher than 40 
degrees Celsius and the average 
temperature of the sewage sludge sholl 
be higher than 45 degrees Celsius . . 

(6) The pH of sewage sludge.shall bll 
raised to 12 or higher by alkali addition 
and, without the addition of more aUcali, 
shall remain at 12 or higher for two 
hours and then at 11.5 or higher for an 
additional 22 hours. · 

(7) The percent solids of sewage 
sludge that does not contain 
unstabilized solids generated in a · 

· primary wastewater treatment process 
shall be equal to ·or greater than 75 
percent based on the moisture content 
and total solids prior to mixmg with 
other materials. 

(8) The percent solids of sewage 
sludge that contains unstabilized solids 
generated in a primary wastewater 
treatment process shall be equal to or 
greater than 90 percent based on the 
moisture content and total solids prior 
to mixing with other materials. 

(9)(i) Sewage sludge shall be injected 
below the surface of the land. 

(ii) No significant amount of the 
sewage sludge shall be present on the 
land surface within one hour after the 
sewage sludge is injected. · 

(iii) When the sewage sludge that is 
injected below the surface of the land is 
Class A with respect to pathogens, the 
sewage sludge shall be injected below 
the land surface within eight hours after 
being discharged from the pathogen 
treatment process. · 
. (l0)(i) Sewage sludge applied to the 
land surface or placed on a surface 
disposal site shall be incorporated into 
the soil within six hours after 
application to or placement on the land. 

(ii) When sewage sludge that is 
incorporated into the soil is Class A 
with respect to pathogens, the sewage 
sludge shall be applied to or placed on 
the land within eight hours after being 
discharged from the pathogen treatment 
process. 

(11) Sewage sludge placed on an 
active sewage sludge unit shall be · · 
covered with soil or other material at 
the end of each operatin~ day. 

(12) The pH of domestic septage shall 
be raised to 12 or higher by alkaJi 
addition and, without the addition of 
more alkali, shall remain at 12 or higher 
for 30 minutes. · 

Subpart E--4nclneratlon 

§ 503.40 Appllcablllty. 
(a) This subpart applies to a person 

who fires sewage sludge in a sewage 
· sludge incinerator, to a sewage sludge 

incinerator, and to sewage sludge fired 
in a sewage sludge incinerator. 

(b) This subpart applies to the exit gas 
from a sewage sludge incinerator stack. 

§503.41 Special deflnlt!ono. 
(a) Air pollution control device is one 

or more processes used to treat the exit 

gas from a sewage sludge incinerator 
staclc. 

(b) Auxiliary fuel is fuel used to 
augment the fuel value of sewage 
sludge. This includes, but is not limited 
to, natural gas, fuel oil, coal, gas 
generated during anaerobic digestion of 
sewage sludge, and municipal solid 
waste (not to exceed 30 percent of the 
dry weight of sewage sludge and 
auxiliary fuel together). Hazardous 
wastes are not auxiliary fuel. 

(c) Control efficiency is the mass of a 
pollutant in the sewage sludge fed to an 
incinerator minus the mass·ofthat 
pollutant in the exit gas from the 
incinerator stack divided by the mass of 
the pollutant in the sewage sludge fed 
to the incinerator. 

(d) Dispersion factor is the ratio of the 
increase in the ground level ambient air 
concentration for a pollutant at or 
beyond the property line of the site 
where the sewage sludge Incinerator is 
located to the mass emission rate for the 
pollutant from the incinerator stack. 

(e) Fluidized bed incinerator is an 
enclosed device in which organic matter 
and inorganic matter in sewage sludge · 
are combusted in a bed of particles 
suspended in the combustion chamber 
gas. ·. 

(f) Hourly average is the arithmetic 
mean of all measurements, taken during 
an hour. At least two measurements 
must be taken during the hour. 

(g) Incineration is the combustion of 
organic matter and inorganic matter in 
sewage sludge by high temperatures In · 
an enclosed device. 

(h) Monthly average ls the arithmetic 
mean of the hourly averages ·for the 
hours a sewage sludge incinerator 
operates durin~ the month. 

(i) Risk specific concentratioi:, is the 
allowable increase in the average daily 
ground level ambient air concentration 
for a pollutant from the incineration of 
sewage sludge at or beyond the property 
line of the site where the sewage sludge 
incinerator is located. 

(j) Sewage sludge feed rate is either 
the average daily amount of sewage 
sludge fired in all sewage slu.dge 
incinerators within the property line of 
the site where the sewage sludge 
Incinerators are located for the number 
of days in a 365 day period that each 
sewage sludge incinerator operates, or 
the average daily design capacity for all 
sewage sludge incinerators within the 
property line of the site where the 
sewage sludge incinerators are located. 

(le) Sewage sludge incinerator is an 
enclosed device in which only sewage 
sludge and auxiliary fuel are fired. 

(l) $tack height is the difference 
between the elevation of the top of a 
sewage sludge incinerator staclc and ~e 
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elevafion of the ground at the 'bose of the 
staclc when the difference is equal to or 
less then 65 meters. When the difference 
is greater than 65 meters, staclt height is 
the creditable-stack height determined 
in accordance with 40CFR51.100 (ii). · 

(m) Total hydrocarbor,s means the 
organic compounds in the exit gas from 
a sewage sludge incinerator stack 
measured using a flame io~ization 
detection instrument referenced to 
propane. 

(n) Wet electrostatic precipitator is an 
air pollution control device that uses 
both electrical forces and water to 
re~ove pollutants in the exit gas from 
a sewage sludge incinerator stack. 

(o) Wet .scrubber is an air pollution 
control device that uses water to remove 
pollutants in the exit gas from a sewage 
sludge incinerator stack. 

§ 503.42 Gene1al requl,.menta. 
No person ·shall fire sewage sludge in 

a ·sewage sludge incinerator·except in 
compliance ·with the requirements in 
this subpart. 

§ 503.43 Pollutant llmlta. 
(a) Firing of sewage sludge in a 

· sewage sludge incinerator shall not 
violate the requirements in the National 
Emission Standard for Beryllium in 
subpart C of 40 CFR part 61 . . 

(ti) Firing of sewage sludge in a 
sewage sludge.lncinerator shall not 
violate the requirements in the National 
Emission Standard for Mercury .in 
subpart E of 40 CFR part 61. 

(c) Pollutant 1imit-Jead. 
. (1) The daily concentration of lead in 

sewage.sludge fed to a sewage sludge 
incinerator shall not exceed the 
concentration calculated using Equation 
(4). 

• · O. lxNAAQSx86,400 
C= 

DFxtt-CE}xSF 

Whore: · 

Eq. (4) 

C=DaUy concentration of lead in sewage 
sludge in milligrams per kilogram of 
total solids ['dry weight'basrs}. 

NAAQS=Nationel Ambient Air Quality 
Standard for lead in micrograms per 
cubic meter. 

DF=Di&persion .factor 'in micrograms per 
cubic meter per gram.per second. 

GE:::Sewage sludge incinerator control 
efficiency for lead in hundredths. 

SF=Sewage sludge'feed rate .in·metric tons 
per day (dry weight basis). · 

(2)(i) When the sewage sludge.stack 
height is 65 m·eters or less, the actual 
sewage sludge .incinerator stack height 
shall be used .in an air dispersion model 
specified bf the penni.tting authority to 
determine the :dispersion 'factor (DF) in 
equation (4). 

(ii) When the sewage sludge 
incinerator stack height exceeds 65 
meters, the creditable stack height shall 
be determined in accordance with 40 
CFR 51. l00(ii) and the creditable staclc 
height shall be used in an air dispersion 

· model specified by the pennitting 
authority to determine the dispersion 
f~ctor (OF) in equation (4). 

(3) The control efficiency (CE) in 
equation (5) shall be detennined from a 
performance test of the sewage sludge 
incinerator, as specified by the 
permitting authority. 

(d) Pollutant limit-arsenic, 
cadmium, chromium, and nickel. 

(1) The daily concentration for 
arsenic, cadmium, chromium, and 
nickel in sewage sludge Jed to a sewage 
sludge incinerator each shall not exceed 
the concentration calculated using 
equation (5). 

RSCx86,400 
C= 

DFx(l -CE)xSF 
Eq. (5). 

Where: 
C=Daily concentrafion of arsenic, 

cadmium, chromium, or nickel in 
sewage sludge in milligrams per 
kilogram of total solids (dry weight 
basis). 

CE=Sewage sludge incinerator control 
efficiency for arsenic, cadmium, 
chromium, or nickel in hundredths. 

DF=Dispersion factor in·micrograms per 
cubic meter .per gram per second . 

·RSC=Risk specific concentration in 
micrograms per cubic meter. S 

F=Sewage sludge feed rate in met,ric tons 
per day (dry weigh:t ·basis). 

(2) The risk specific concentrations 
for arsenic, cadmium, and nickel used 
in equation (6) shall be obtained from 
Table 1 of·§ 503 .43. 

T1'BlE 1 .Of §503.43.-RtSK SPECIFIC 
CONCENTRATION A'RSENIC, ·CADMIUM, 
ANO NICKEL 

Pollutant 

Arsenic, .......... ............................... . 
Cadmium ................................. , .... . 
Nlcicel ........................................... . 

Risk specific 
concentration 

(micrograms per 
cubic meter) 

0.023 
0.057 
2.0 

(3) The risk :specific concentration for 
chromium used in equation (5) shall be 
obtained from Table 2 of§ 503.43-or 
shall be calculated ·using·equation (6), as 
specified by the permitting authority. 

TABLE '2 OF §583.43.-RISI< SPECIFIC 
CONCENTRATION-CHROMIUM 

Type of Incinerator 

Fluidized bed wl1h wet scrubber . 
Fluidized bed with wet scrubber 

and wet eleot106tallc precipi-
talor ....................................... .. 

Other types with wet &eNbber .. .. 
Olher types with wet scrubber 

and wet electrostatic· pTUClpl· 
talor ... ..................................... . 

0.0085 
RSC= ---

r 

Where: 

Rlak specific con
eenlrallon 

(microgram& I* 
cubic meter) 

0.65 

0.23 
0.064 

0.018 

Eq. (6) 

RSC:erisk specific concentration for 
chromium in micrograms per cubic 
meter used in equation (5). 

r=decimal fraction of the hexavalent 
chromium concentration in the total 
chromium concentration.measured in 
the exit gas from the sewage sludge 
incinerator stack in hundredths. 

(4)(i) When the sewage sludge 
incinerator stack height is equal to or 
less than 65 meters. the actual sewage 
sludge incinerator stack height shall be 
used in an ai.r dispersion model, as 
specified by the permitti11g authority, to 
determine the dispersion factor (OF) in 
equation (5). 

(ii) When .the sewage sludge 
incinerator stack height is greater1han 
65 meters, the creditable stack height 

· shall be determined in 11ccordance with 
40 CFR 51. l00(ii) and the creditable 
stack height shall be used in an air 
dispersion model, as specified by the 
permitting authority, to determine the 
dispersion factor (DF) in equation (5). 

(5) The control effitjency [CE) in 
equation (5) shall be determined from a 
perfonnance test of-the sewage sludge 
incinerator, as specified by the 
permitting authority. 

§ 503.44 Ope,atlonal atandard-total 
hydrocarbon•. 

(a) The total hydrocarbons 
concentration in the exit gas from a 
sewage sludge .incinerator shall be 
corrected.for zero percent moisture by 
multiplying the measured total 
hydrocarbons concentration by the 
correction factor calculated using 
equation (7). 

Correction factor (per· 
cent moisture): 

Where: 

l 

(1-X) 
Eq. (7) 

X=declmal fraction of the percent 0mo1sture 
In tbe sewage sluiige Incinerator exit gas 
in hundredths. 
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(b) The total hydrocarbons 
concentration in the exit gas from a 
sewage sludge incinerator shall be 
corrected to seven percent oxygen by 
multiplying the measured total 
hydrocarbons concentration by the 
correction factor calculated using 
equation (8). 

Correction factor (ox- __ 1_4 __ 
ygen)= Eq. {8) 

(21-Y) 

Where: 
Y=Percent oxygen concentration in the 

sewage sludge incinerator stack exit gas 
(dry volume/dry volume). 

(c) The moi;ithly average 
concentration for total hydrocarbons in 
lhe exit gas from a sewage sludge 
incinerator stack, corrected for zero 
percent moisture using the correction 
(actor from equation (7) and to seven 
percent oxygen using the correction 
factor from equation (8), shall not 
exceed 100 perts per million on a 
volumetric basis when measured using 
the instrument required by § 503.45(a). 

§ 503.45 Management practJcea. 
(a)(l) An instrument that measures 

and records the tot~l hydrocarbons 
concentration in the sQwage sludge 
incinerator stack exit gas continuously 
shell be instell~d. calibrated, operated, 
and maintained for each sewage sludge 
incinerator, es specified by the 
permitting authority. 

(2) The total hydrocarbons instrument 
shall employ a flame ionization 
detector; shall have a heated sampling 

. line-maintained at a temperature of 150 
degrees Celsius or higher at all times; 
and shall be calibrated et least once . 
every 24-hour operating period using 
propane. 

(b} An instrument that measures end 
records the oxygen concentration in the 
sewage sludgefocinerator stack exit gas 
continuously shall be installed, 
calibrated, operated, and maintained for 
each sewage sludge incinerator, as 
specified by the permitting authority. 

(c) An Instrument that measures-and 
records information used to determine 
the moisture content in the sewage 
sludge incinerator stack exit gas 
continuously shall be-installed, . 
calibrated, operated, and maintained for 
each sewage sludge incinerator, as 
specified by the permitting authority. 

(d) An instrument that measures and 
records combustion temperatures. 
continuously shall be Installed, 
calibrated, operated, and maintained for 
each sewage sludge incinerator; as 
specified by the permitting authority. 

(e) The maximum combustion · 
temperature for a sewage sludge 

incinerator shall be specified by the 
permitting authority and shall be based 
on information obtained during the 
performance test of the sewage sludge 
incinerator to determine pollutont 
control efficiencies. 

(0 The values for the ope.rating 
parameters for the sewage sludge 
incinerator air pollution control device 
shall be specified by the pennitting 
authority and shall be based on 
information obtained during the 
performance test of the sewage sludge 
incinerator to determine pollutant 
control efficiencies. 

(g) Sewage sludge shall not be fired In 
a sewage sludge incinerator if it is likely 
to adversely affect a threatened or 
endangered species listed under section 
4 of the Endangered· Species Act or its 
designated critical habitat. 

I 503.46 Frequency of monitoring. 
(a) Sewage sludge. 
(1) The frequency of monitoring for 

beryllium and mercury shall be . 
specified by the permitting authority. 

(2) The frequency of monitoring for 
arsenic, cadmium, chromium, lead, and 
nickel in sewage sludge fed to a sewage 
sludge incinerator shall be the 
frequency in Table 1 of§ 503.46. . 

TABLE 1 OF§ 503.46.-FREOUENCY OF 
MONJTORING-INCINERATION 

Amount of sewage sludge 1 (metric Frequency 
tons per 365 day penod) 

Grea1er than zero bul less than Once per year. 
290. 

.Equal to Of Q18ater than 290 but 
1ess ltlail 1,soo. 

Equal to 01' greater than 1,500 bu1 
less than 15,000. 

EQUal to Of greater than 15.000 ..... 

Once per quar
ter (lout 
times per 
year). 

Onceper60 
daya (six 
times per 
year). 

Once pet 
month (12 
tJmea per 
year). 

'Amount of· sewage Sludge fired In a sewage 
sludge Incinerator (dry W8ighl basis). 

(3} After the sewage sludge has been 
monitored for two years at the frequency . 
in Table 1 of§ 503.46, the pennitting 
authority may reduce the frequency of 
monitoring for arsenic, cadmium, 
chromium, lead, and nickel, but in no 
case shall the frequency of monitoring 
be less -than o~ce per year when sewage 
sludge ls fired in a sewage sludge 
incinerator. 

(b) Total hydrocarbons, oxyg,.m 
concentration, information to determine 
moisture content, and combustion 
temperatures.. · 

The totaJ hydrocarbons concentration 
and oxygen concentration In the exit gas 
from a sewage sludge incinerator stack, 

the information used to measure 
moisture content in the exit gas, and the 
combustion temperatures for the sewage 
sludge incinerator shall be monitored 
continuously. 

(c) Air pollution control device 
operating parameters. 

The frequency of monitoring for the 
sewage sludge incinerator air pollution 
control device operating parameters 
shall be ~pacified by the permitting 
authority. 
(Approved by the Office of Management and 
Budget under control number 2040-0157) 

f503.47 Recordk.eeplng. 
(a) The person who fires sewage 

sludge in a sewage sludge Incinerator 
shall develop the information in 
§ 503.4 7(b) through § 503.47(0) and 
shall retain that information for five 
years. · . 

(b) The concentration oflead, arsenic, 
cadmium, chromium, and nickel In the 

· sewage sludge fed to the sewage sludge 
incinerator. 

(c) The total hydrocarbons 
concentrations in the exit gas from the 
sewage sludge incinerator stack. 

(d) Information that indicates the 
requirements In the National Emission. 
Standard for beryllium in subpart C of 
40 CFR part 61 are met. 

(e) lnformation that indicates the 
requirements In the National Emission 
Standard for mercury in subpart E of 40 
CFR part 61 are met. 

(0 The combustion temperatures, 
including the maximum combustion 
temperature, for the sewage sludge 
incinerator. · 

(g) Values for the air pollution control 
device operating parameters. 

(h) The oxygen concentration and 
information used to measure moisture 
content in the exit gas from the sewage 
sludge Incinerator stack. 

(i) The sewage sludge feed rate. 
(j) The stack height for the sewage 

sludge incinerator. 
(]c.) The dispersion factor for the site 

where the sewage sludge incinerator is 
located. 

(I) The control efficiency for lead, 
arsenic, cadmium, chromium, end 
nickel for oacb sewage sludge 
incinerator. 

(m) The risk specific concentration for 
chromium calculated using equation (6), 
if applicable. . · 

(n) A calibration and maintenance log 
for the instruments used to measure the 
total hydrocarbons concentration and 
oxygen concentration in the exit gas 
from the sewage sludge incinerator 
stack, the information needed to 
determine moisture content in the exit 
gas, and the combustion temperatures 
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(Approved by the Office of Management and 
Budget under control number 2040--0157) 

§ 503.48 Reporting. 

Class I sludge management facilities, 
POTWs (as defined in 40 CFR 501.2) 
with a design flow rate equal to or 
greeter than one million gallons per day, 
and POTWs that serve a population of 
10,000 people or greater shall submit 
the information in § 503.47(b) through 
§ 503.47(h) to the permitting authority 
on February 19 of each year. 

(Approved by the Office of Management and 
Budgetundercontrolnumber2040--0157) 

Appendix A to Part 503--Procedure to 
Determine the Annual Whole Sludge 
Application Rate tor a Sewage Sludge 

Section 503.13(a)(4)(ii) requires that the 
product of the concentration for each . 
pollutant listed in Table 4 of S 503.13 in 
sewage sludge sold or given away in a bag 
or other container for application to the land 
and the annual whole sludge application rate 
'(A WSAR) for the sewage sludge not cause the 
annual pollutant loading rate for the 
pollutant In Table 4 of S 503.13 to be 
exceeded. This appendi,c contains the 
procedure used· to detennlne the A WSAR for 
a sewage sludge that does not cause the 
annual pollutant loading rates In Table 4 of 
S 503.13 to be eicceeded. 

The relationship between the annual 
pollutant loading rate (APLR) for a pollutant 
and the annual whole sludge application rate 
(AWSAR) for 1a sewage sludge is shown in 
equation (1). 
APLR::CxAWSARx0.001 (1) 

Where: 
APLR=Annual pollutant loading rate in 

kilograms per h!l(:tare per 365. day 
period. 

C=Pollutant concentration in milligrams, 
per kilogram of total solids (dry weight 
basis). 

AWSAR=Annual whole sludge application 
rate In metric tons per hectare per 365 
day period (dry weight basis). 

0.OOl=A conversion factor. 
To detenniile the AWSAR, equation (1) ls 

rearranged Into equation (2): 

APLR 
AWSAR-

Cx0.001 

The procedure used to detennine the 
A WSAR for a sewage sludge is presented 
below: · 

Procedure: 

(2) 

1. Analyze a sample of the sewage sludge 
to determine the concentration for each of the 
pollutants listed in Table 4 of S 503.13 in the 
sewage sludge. 

2. Using the pollutant concentrations from 
Step 1 and the APLRs from Table 4 of 
S 503.13, calculate an AW SAR for each 
pollutant using equation (2)'above. 

3. The AWSAR for the sewage sludge ls the 
lowest A WSAR calculated In Step 2. 

Appendix B to Part 503--Pathogen . 
Treatmenthocauet 
A. Processes to Significantly Reduce 
Pathogens (PSRP) . 

1. Aerobic digestion-Sewage sludge is 
agitated with air or oxygen to maintain 
aerobic conditions for·a specific mean cell 
residence time at a specific temperature. 
Values for the mean ·cell residence time and 
temperature shall be between 40 days at 20 
degrees Celsius and 60 days at 15 degrees 
Celsius. 

2. Air drying-Sewage sludge Is dried on 
sand beds or on paved or unpaved basins. 
The sewage sludge dries for a minimum of 
three months. During two of the three 
months, the ambient average daily 
temperature is above zero degrees Celsius. 

3. Anaerobic digestion-Sewage sludge Is 
treated in the absence of air for a specific 
mean cell residence time at a _specific 
temperature. Values for the mean cell 
residence time and temperature shall be 
between 15 days at 35 to 55 degrees Celsius 
and 60 days at 20 degrees Celsius. 

4. Composting-Using either the w~thin
vessel, static aerated pile, or windrow 
composting methods, the temperature of the 
sewage sludge is raised to 40 degrees Celsius 
or higher and remains at 40 degrees Celsius 
or higher for five days. For four hours during 
the five days, the temperature in the compost 
pile exceeds 55 degrees Celsius., 

5. Lime stabilization-Sufficient lime Is 
added to the sewage sludge to.raise the pH 
ofthe sewage sludge to 12 after two hours of 
contact. . 

B. Processes to.Further Reduce Pathogens 
(PFRP) 

1.'Compostlng-Uslng either the within
vessel composting method or the static 
aerated pile composting method, the 
temperature of the sewage sludge is 
maintained at 55 degrees Celsius or higher 
for three days. 

Using the windrow composting method, 
the temperature of the sewage sludge is 
maintained at 55 degrees or higher for 15 
days or longer. During the period when the 
compost ls maintained at 55 degrees or 
higher, there shall be a minimum of five 
turnings or the windrow. 

2. Heat drying-sewage sludge is dried by 
direct or Indirect contact with hot gases to 
reduce the moisture content of the sewage 
sludge to 10 percent or lower. Either the 
temperature of the sewage sludge particles 
exceeds 80 degrees Celsius or the wet bulb 
temperature of the gas in contact with the 
sewage sludge as the sewage sludge leaves 
the dryer exceeds 80 degrees Celsius. 

3. Heat treatment-Liquid sewage sludge fa 
heated to a temperature of 180 degrees 
Celsius or higher for 30 minutes. · 

4. Thennophilic aerobic digestion-Liquid 
sewage sludge is agitated with air or oxygen 
to maintain aerobic conditions and the mean 
cell residence time of the sewage sludge ls 10 
days at 55 to 60 degrees Celsius. 

5. Beta ray Irradiation-sewage sludge Is 
Irradiated with beta rays from an accelerator 
at dosages or at least 1.0 megarad at room 
temperature (ca. 20 degrees Celsius). 

6. Gamma ray Irradiation-sewage sludge 
Is irradiated with gamma rays from certain 
isotopes, such as Qibalt 60 and Cesium 137, 
at room temperature (ca. 20 degrees Celsius). 

7. Pasteurization-The temperature of the 
sewage sludge Is maintained at 70 degrees 
Celsius or higher for 30 minutes or longer. 
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SUMMARY: Under existing regulations 
that establish sewage sludge permitting 
and State sewage sludge program 
requirements, appro:ximetely 20,000 
publicly owned treatment works and 
other treatment works.treating domes\ic 
sewage are' required to submit permit 
applications within 120 days after the 
promulgation of standards applicable to 
their sewage sludge use or disposal 
practice(s). The final sewage sludge use 
and disposal standards will be 
published in the Federal R.egister on or 
near the same date as this final rule. To 
facilitate the management of these • 
applications, on May 27, 1992, EPA 
proposed to revise these rules to stagger 
th·e submission of permit applications. 
Additionally, EPA proposed to extend 
the time period during which the initial 
set of applications must be submitted 
from 120 days to 180 days after 
promulgation of the technical standards. 
In response to comments received on 
~e May 27, 1992, proposal. EPA is 
issuing a final rule which requires 
permit applications in phases and 
extends the time period in which the 
initial applications are due following 
the publication of the final use or 
disposal standards. 

On July 28, 1986, EPA promulgated 
final regulations for application 
requirements for facilities that discharge 
only non-process wastewater. which 
resulted in internal recodification of 
§ 122.21. Confonning changes were not 
made to§ 123.25(a)(4) which refers to 
the relevant portions of section 122. · 
These technical corrections are being 
made as part of this rule. 
Eff£CT1VE DATE: The effective date of 
this final rule is March 22, 1993. 
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