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PREFACE

Section 405(d) of the Clean Water Act (CWA) directs the U.S. Environmental Protection Agency (EPA)
to develop regulations containing guidelines for the use or disposal of sewage sludge. This section also
requires EPA to establish standards that protect public health and the environment from any reasonably
anticipated adverse effects of toxic pollutants in sewage sludge that is used or disposed. On February
19th, 1993 (58 Federal Register 9248), EPA published a final regulation at 40 Code of Federal
Regulations (CFR) Part 503 that contains the standards addressed in section 405(d). This regulation
contains requirements for four sewage sludge use or disposal practices: application of sewage sludge to
the land, placement of sewage sludge on a surface disposal site, placement of sewage sludge in a
manicipal solid waste landfill (MSWLF) unit, and firing of sewage sludge in a sewage sludge incinerator.

A key element in EPA’s implementation of the Part 503 regulation is to educate Agency and State
personnel about these requirements. The regulation is directly applicable to persons who use or dispose
of sewage sludge through one of the Part 503 use or disposal practices, and permitting authorities can
directly enforce the provisions of the rule. It also will be implemented through Federal permits and will
be implemented through State permits once States become authorized to manage the Federal sewage
sludge program. When work on this document was initiated, the primary focus was to educate permit
writers about the Part 503 requirements and to serve as an update to the Guidance for Writing Case-by-
Case Permit Conditions for Municipal Sewage Sludge (EPA 1990). Therefore, throughout the document,
reference is made to the permit writer and the permitting authority.

However, it is now clear that the information interpreting Part 503 serves not only State and Federal
permits writers, but also direct regulators and the regulated community. Readers should be aware that
the term "permit writer” or "permitting authority" is intended to mean the State or Federal regulator,
whether or not a permit is issued. A permit writer may use the information in the document to establish
appropriate permit requirements for the use or disposal of sewage sludge. An exampie of an EPA-issued
permit is included in Appendix G. This document may also be used as a reference manual by anyone
involved in the use or disposal of sewage sludge. It is the responsibility of the sewage sludge regulators
to use this document to help protect public health and the environment.

This document is a guidance manual. It is intended to provide information that may be needed to
properly implement Part 503. It does not establish a binding norm. Decisions in any particular case will
be made applying the law and regulation on the basis of specific facts.

Note that this document does not address the Part 503 requirements for the use or disposal of domestic
septage. These requirements are addressed in a separate guidance document called Domestic Septage
Regulatory Guidance - A Guide to the EPA 503 Rule (EPA 1993). Several other guidance documents
have been published to help in the implementation of Part 503. These are listed in Appendix C along
with sources to obtain these and other EPA documents.
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1.1 BACKGROUND

The primary goals of the Clean Water Act (CWA) are to protect and improve the quality of the Nation’s
water. To prevent contamination and deterioration of water quality, wastewater from households and
commercial and industrial activities is treated at wastewater treatment plants before it is discharged to
surface water or ground water. There are approximately 15,000 publicly owned treatment works
(POTWSs) in the United States that process almost 34 billion gallons of domestic sewage and other
wastewater each day (EPA 1991). Sewage sludge is generated by POTWs and by privately owned and
Federally owned treatment works during the treatment of domestic sewage. The annual amount of
sewage sludge generated during the treatment of domestic sewage is estimated at about 47 pounds for
every individual in the United States (58 FR 9249, February 19, 1993).

1.2 HISTORY OF EPA’S SEWAGE SLUDGE REGULATIONS

The use or disposal of sewage sludge has been regulated under various environmental statutes. In the
past, it was regulated principally under the solid waste disposal regulations at 40 Code of Regulations
(CFR) Part 257, jointly promulgated under the Resource Conservation and Recovery Act (RCRA) and
the CWA. In addition, the Marine Protection, Research, and Sanctuaries Act (MPRSA) regulated the
dumping of sewage sludge to oceans and estuaries, until the Ocean Dumping Ban Act of 1988 prohibited
this disposal practice. Finally, the Clean Air Act (CAA) regulates the air emissions (primarily
particulates) from sewage sludge incinerators.

The 1977 amendments to the CWA directed the U.S. Environmental Protection Agency (EPA) to develop
regulations containing guidelines for the use or disposal of sewage sludge. In 1984, EPA’s Office of
Water convened a Sludge Task Force that made recommendations for the development of a sewage sludge
management program and published guidance on the metals content of sewage sludge applied to land used
for growing food crops. In 1987, Section 405(d) of the CWA was amended to require EPA to establish
standards that adequately protect public health and the environment from any reasonably anticipated
adverse effects of pollutants in sewage sludge that is used or disposed. In response, EPA developed and
published technical standards and requirements on February 19, 1993 (58 FR 9248), codified in 40 CFR
Part 503. Part 503 was amended on February 25, 1994 (59 FR 9095), and October 25, 1995 (60 FR
54764). Additional amendments were proposed on October 25, 1995 (60 FR 54771). Discussions in this
document assume that these changes will be finalized.

The 1987 revisions to the CWA also require that any Section 402 (National Pollutant Discharge
Elimination System [NPDES]) permit include sewage sludge use or disposal standards unless these
requirements are included in another permit. The amendments also expanded the regulated universe to
include all treatment works treating domestic sewage (TWTDS), even those not needing an NPDES
permit. TWTDS include all sewage sludge or wastewater treatment systems used to store, treat, recycle,

111



and reclaim municipal or domestic sewage. On May 2, 1989 (54 FR 18716), EPA revised 40 CFR Parts
122 and 124 to establish the procedures and requirements for addressing sewage sludge management in
NPDES permits. At the same time, 40 CFR Part 123 was revised and 40 CFR Part 501 was promulgated
to establish State program requirements and approval procedures. On February 19, 1993 (58 FR 9404),
Parts 122 and 501 were amended to establish a tiered permit application schedule.

1.3 SUMMARY STATISTICS FOR SEWAGE SLUDGE USE OR DISPOSAL
PRACTICES

In 1988, EPA collected information on the use or disposal of sewage sludge through a two-part National
Sewage Siudge Survey (NSSS). A gquestionnaire survey was used to obtain both technical and financiai
information on the sewage sludge use or disposal practices employed by POTWs. Information on the
quality of sewage sludge used or disposed in 1988 was obtained through an analytical survey during
which samples of sewage sludge were collected at several POTWs and analyzed for several pollutants.
Results of the NSSS were used to develop the Part 503 regulation and to evaluate the impact of the Part

503 regulation on POTWs. The summary statistics in this section are from the NSSS.

The NSSS focused on POTWs with either primary, secondary or advanced treatment of wastewater. The
survey results show that the frequency of particular use or disposal practices varies widely by POTW
size, except for land application, which is used frequently by all sizes of POTWs. For example, many
small POTWs use surface disposal, while this practice is uncommon among large POTWs. Similarly,
incineration and ocean disposal have been used by many large POTWs, but hardly at all by small
POTWs. The tables on the following pages provide more information on POTW sewage sludge use or
disposal practices obtained through the NSSS.

Table 1-1 shows national estimates of the number and percentage of POTWs that use a particular use or
disposal practice and the amount of sewage sludge used or disposed through each practice. The most
prevalent practice is land application (34.6 percent), followed by placement in co-disposal landfills (i.e.,
a municipal solid waste landfill unit) (22.2 percent) and surface disposal (10 percent).

Table 1-2 reports national estimates of the total amount and percentage of sewage sludge used or disposed
annually for various use or disposal practices and for certain POTW size categories. As can be seen in
the table, POTWs with a design flow rate over 100 million gallons per day (mgd) account for 28.7
percent of the sewage sludge used or disposed by POTWs. POTWs with a flow rate between 10 mgd
and 100 mgd use or dispose of 39.5 percent of the annual amount of sewage sludge; and POTWs with
a flow rate between one mgd and 10 mgd use or dispose of 24.1 percent of the amount of sewage sludge
that is used or disposed annually by POTWs. In contrast, POTWs with a flow rate less than one mgd
account for only 7.6 percent of the amount of sewage sludge used or disposed annually.

The largest amount of sewage sludge is used or disposed through co-disposal landfills (33.7 percent), land
application (33.5 percent), and incineration (16.1). Only 10.4 percent of the amount of sewage sludge
used or disposed annually is placed on a surface disposal site.




TABLE 1-1 NUMBER OF POTWS AND THE AMOUNT OF SEWAGE SLUDGE
USED/DISPOSED ANNUALLY BY USE OR DISPOSAL PRACTICE

POTWs Using a Use/Disposal Amount of Sewage Sludge
Use/Disposal Practice Used/Disposed
* Practice P t of P f
ercent o 2 ercent o
Number Total Amount Total
Incineration 381 2.8 864.7 16.1
Land
Application 4,657 34.6 1,787.8 33.5
Co-Disposai:
Landfill 2,991 22.2 1,798.6 33.7
Surface
Disposal 1,351 10.0 553.6 10.4
Ocean Disposai® 133 1.0 335.4 6.3
Unknown:
Other 3,920 29.1 0 0.0
Unknown:
Transfer 25 0.2 N/A N/A
All POTWs 13,458¢ 100.04 5,340.1 100.09

3Thousands of dry metric tons.

bThe National Sewage Siudge Survey was conducted before the Ocean Dumping Ban Act of 1988 prohibited
the dumping of sewage sludge into the ocean. Ocean dumping of sewage sludge ended in June 1992.

“The total number of POTWs does not equal the number in the text because some POTWs utilize more than
one use or disposal practice and are counted twice in this table.

4Numbers do not add up to 100 percent because of rounding.

Source: 1988 National Sewage Sludge Survey and 1988 Needs Survey. Extracted from 58 FR 9248, February
19, 1993.
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TABLE 1-2 ESTIMATED AMOUNT OF SEWAGE SLUDGE USED OR DISPOSED
ANNUALLY BY SIZE OF POTW AND USE OR DISPOSAL PRACTICE

. Amount of Sewage Sludge Used or Disposed by POTW Size
Use or Disposal (in thousands of dry metric tons) Total
Practice ; : (% of Total)
>100mgd | >10to 100mgd | >1to 10 mgd | < 1 mgd

864.7
Incineration 382.9 346.5 124.8 10.5 (16.1)
Land Application: 1,170.9
Agricultural 203.0 400.8 423.9 143.2 21.9)
Land Application: 150.2
Compost 22.4 65.3 31.7 30.8 (2.8)
Land Application: 313
Forests 4.5 24.5 1.0 1.3 (0.6)
Land Application: 169.2
Public Contact Sites 62.1 60.5 40.3 6.3 (3.2)
Land Application: 65.8
Reclamation Site 52.6 9.8 2.4 1.0 (1.2)
Land Application: 71.1
Sale or Give Away 30.6 27.8 11.9 0.8 (1.3)
in a Bag or Other
Container
Land Application: 129.3
Undefined 12.7 76.4 27.2 13.0 (2.4)
Co-Disposal: 1,798.6
Landfill 518.6 674.0 495.6 110.4 (33.7)
Surface Disposal: 258.8
Dedicated Site 34.2 124.9 63.2 36.5 4.9
Surface Disposal: 157.4
Monofill 13.8 79.8 41.6 22.2 (3.0)
Surface Disposal: ' 137.4
Other 31.5 60.0 17.4 28.5 2.6)

3354
Ocean Disposal® 166.1 157.9 8.0 3.4 6.3)
Unknown: Other 0 0 0 0 0
Unknown: Transfer N/A N/A N/A N/A N/A
Total 1,535.0 2,108.2 1,289.0 407.9 5,340.1
(% of Total) (28.7) (39.5) (24.1) (7.6) (100.0)
3This survey was conducted before the Ocean Dumping Ban Act of 1988 prohibited the dumping of sewage
sludge into the ocean. Ocean dumping of sewage sludge ended in June 1992.

Source: 1988 National Sewage Sludge Survey and 1988 Needs Survey. Extracted from 58 FR 9248, February
19, 1993.
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2.1 INTRODUCTION

EPA published the Standards for the Use or Disposal of Sewage Sludge, Part 503, in the Federal Register
on February 19, 1993. This chapter discusses what is regulated by Part 503, who is regulated by Part
503, how Part 503 is implemented, and what is not regulated by Part 503.
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This chapter also discusses the seven elements of a Part 503 standard and why a Part 503 standard
protects public health and the environment. The last discussion in this chapter concerns requirements that
are more stringent than or in addition to the Part 503 requirements and who can establish these
requirements.

2.2 GENERAL DEFINITIONS

Part 503 Subpart A contains definitions of terms used in more than one subpart in Part 503. This section
provides additional information on several of the definitions in §503.9. It also discusses two key
definitions in Parts 122 and 501.

CLASS I SLUDGE MANAGEMENT FACILITY

Statement of Regulation

§122.2 Class 1 sludge management facility means any publicly owned treatment works (POTW),
identified under 40 CFR 403.8(a) as being required to have an approved pretreatment
program (including any POTW located in a State that has elected to assume local program
responsibilities pursuant to 40 CFR 403.18(e)) and any other treatment works treating
domestic sewage classified as a Class I sludge management facility by the 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 sludge use or disposal
practices to adversely affect public health and the environment.

This is an important definition because the reporting requirements in Part 503 only apply to Class I sludge
management facilities and other selected POTWs, generally known as majors.

DOMESTIC SEWAGE

Statement of Regulation

§503.9() Domestic sewage is waste and wastewater from humans or household operations that is
discharged to or otherwise enters a treatment works.

There are two important aspects of this definition. First, the definition is explicit that the waste and
wastewater from humans or household operations must be discharged to or otherwise enter 2 treatment
works for those wastes and wastewater to be domestic sewage. Wastes and wastewater from humans or
household operations (e.g., solid waste) that does not enter a treatment works is not domestic sewage.
Second, it defines the type of wastewater that must be in the influent to a.treatment works for the solids
that are removed from the wastewater to be sewage sludge. This is discussed further below in the
definition of sewage sludge.
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PERSON

Statement of Regulation

§503.9(q) Person is an individual, association, partnership, corporation, municipality, State or Federa)
agency, or an agent or employee thereof.

The important aspect of this definition is that a person is not just an individual. A person includes, but
is not limited to, the generator of sewage sludge (e.g., a privately owned treatment works), a land applier
of sewage sludge (e.g., an independent contractor who receives sewage studge from the generator and
then applies the sewage sludge to the land), the owner/operator of a surface disposal site (e.g., a
municipality), the owner/operator of a municipal sclid waste landfili unit, and the person who fires
sewage sludge in a sewage sludge incinerator.

PERSON WHO PREPARES SEWAGE SLUDGE

Statement of Regulation

§503.9(r) Person who prepares sewage sludge is either the person who generates sewage sludge during
the treatment of domestic sewage in a treatment works or the person who derives a material
from sewage sludge.

There are several ways to derive a material from sewage sludge. These are discussed below in the
definition of sewage sludge. In all cases, however, the person who derives a material from sewage sludge
is a person who prepares sewage sludge. This term is used in Part 503 to indicate the person responsible
for certain Part 503 requirements.

SEWAGE SLUDGE AND MATERIAL DERIVED FROM SEWAGE SLUDGE

Statement of Regulation

§503.9(w) Sewage sludge is 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 or 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 firing of sewage sludge in a sewage sludge incinerator or grit and
screenings generated during prelimipary treatment of domestic sewage in a treatment works.

Sewage sludge and a material derived from sewage sludge are discussed separately below. Grit and
screenings and ash are not included in the definition because they have characteristics that are different
from the characteristics of sewage sludge.

As indicated above, sewage sludge is generated during the treatment of domestic sewage in a treatment
works. If domestic sewage is in the influent to the treatment works, either by itself or mixed with other
wastewaters (e.g., industrial wastewater), solids removed during the treatment of the domestic sewage
are sewage sludge. If domestic sewage is not in the influent, the solids generated during the treatment
of the wastewater are not sewage sludge.
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Sewage sludge retains its identity as sewage sludge as long as it remains within the property lines of the
treatment works where it is generated. While within the treatment works, sewage sludge may be stored,
treated (e.g., composted with other materials), or mixed with other materials and still retain its identity
as sewage sludge.

Sewage sludge also retains its identity as sewage sludge after it leaves the property line of the treatment
works if the quality of the sewage sludge is not changed after it leaves. When the quality of the sewage
sludge is changed, a material is derived from sewage sludge.

There are two ways in which the quality of sewage sludge that leaves the property line of the treatment
works can be changed. This can be done either by treatment (e.g., composting with another sewage
sludge) or by mixing with another material (e.g, mixing with water treatment plant sludge or with grit
and screenings). In both cases, the resulting material is a material derived from sewage sludge. If the
derived material is applied to the land, placed on a surface disposal site, placed in a municipal solid waste
landfill (MSWLF) unit, or fired in a sewage sludge incinerator, the appropriate requirements in Part 503
have to be met. In these cases, the derived material itself has to meet the appropriate Part 503
requirements (e.g., the pathogen requirements have to be met for the derived material).

Sewage sludge can be placed in a MSWLF unit in which household wastes already have been placed or
household wastes can be placed in the landfill unit after sewage sludge is placed in the unit. In both
cases, the area of land on which the sewage sludge is placed is a MSWLF unit; the appropriate
requirements for the landfill unit (i.e., 40 CFR Part 258) have to be met; and the sewage sludge must
meet the Part 258 quality requirements for materials placed in a MSWLF unit.

Part 503 defines a sewage sludge incinerator as an enclosed device in which only sewage sludge and
auxiliary fuel are fired. Either sewage sludge or a material derived from sewage sludge may be fed to
a sewage sludge incinerator. In other cases, sewage sludge or a material derived from sewage sludge and
another material may be fed to the incinerator separately (i.e., the sewage sludge and other material are
mixed in the incinerator itself). In these cases, Part 503 still applies because the other material is
considered auxiliary fuel.

STORE OR STORAGE OF SEWAGE SLUDGE

Statement of Regulation

§503.9(y) Store or storage of sewage sludge is the placement of sewage sludge on land on which the
sewage sludge remains for 2 years or less. This does not include placement of sewage sludge
on land for treatment.

If the sewage sludge remains on the land for longer than 2 years, the area of land is an active sewage
sludge unit and the Part 503 surface disposal requirements have to be met uniess the person who prepares
the sewage sludge demonstrates that the land is not an active sewage sludge unit. This demonstration is
explained in Chapter 5.

One question related to this definition is how to determine whether the sewage sludge remains on the land
for longer than 2 years. This can be done either by determining the age of the sewage sludge on the land
or the time that the land is used to store sewage sludge. In most cases, determining the age of the sewage
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sludge is more appropriate because land may be used for short-term storage over a long period (e.g.,
sewage sludge may be stored on the same area of land for only 6 months out of the year).

TREAT OR TREATMENT OF SEWAGE SLUDGE

Statement of Regulation

§503.9(z) Treat or treatment 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. This does not include storage of sewage sindge.

This definition is important because, with the exception of certain pathogen alternatives and vector
attraction reduction options, Part 503 does not establish requirements for the treatment of sewage sludge.
Instead, it establishes requirements for the use or disposal of sewage sludge.

TREATMENT WORKS TREATING DOMESTIC SEWAGE
Statement of Regulation
§122.2 Treatment works treating domestic sewage (TWTDS) means a POTW or any other sewage

sludge or wastewater treatment device or systems, regardless of ownership (including federal
facilities) used in the storage, treatment, recycling, and reclamation of municipal or domestic
sewage, including land dedicated for the disposal of sewage sludge. This definition does not
include septic tanks or similar devices. For purposes of this definition, "domestic sewage"
includes waste and wastewater from humans or household operations 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 to the standards for sewage sludge use and disposal in 49 CFR
part 503 as a "treatment works treating domestic sewage,” where he or she finds that there is
a potential for 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 te ensure that such person is in compliance with 40 CFR part 503.

Note that the preamble to Part 501 indicates that "lands dedicated to the disposal of sewage sludge”
includes land used for final disposal of sewage sludge such as monofills and surface disposal sites (54 FR
18726). It does not include land on which sewage sludge is applied to condition the soil or fertilize crops
grown in the soil.

The above definition explains the situations when the Regional Administrator may designate someone as
aTWTDS. States with approved State sewage sludge management programs can develop any appropriate
program to regulate non-TWTDS users or disposers of sewage sludge to ensure compliance with Part
503.

The definition of a TWTDS is used in the sewage sludge permitting program to identify entities subject
to a permit under section 405(f) of the CWA. As indicated below, this definition is different from the
definition of treatment works in Part 503.
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TREATMENT WORKS

Statement of Regulation

§503.9(aa} 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 definition indicates the ownership of the devices or systems in which domestic sewage is treated.
Note that a treatment works can treat only domestic sewage or a combination of domestic sewage and
industrial waste of a liquid nature. In both cases, the solid, semi-solid, and liquid residues generated are
sewage sludge.

Septic tanks or similar devices are included in the definition of a treatment works because domestic
sewage is treated in those devices. For the solid, semi-solid, and liquid residues from those devices to
be sewage sludge, the devices must be treatment works.

Septic tanks or similar devices are not included in the above definition of a TWTDS because the owner/
operator of those devices will not receive a permit for the use or disposal of the solid, semi-solid, or
liquid residues generated in the devices. However, because the residues are sewage sludge, the
appropriate Part 503 requirements have to be met if the residues are used or disposed through one of the
Part 503 use or disposal practices even in the absence of a permit.

2.3 WHAT DOES PART 503 REGULATE?

As mentioned previously, Part 503 contains the requirements that have to be met when sewage sludge
is applied to the land, placed on a surface disposal site, placed on a municipal solid waste landfill unit,
or fired in a sewage sludge incinerator. Requirements are included in Part 503 for pollutants in sewage
sludge, the reduction of pathogens in sewage sludge, the reduction of the characteristics in sewage sludge
that attract vectors, the quality of the exit gas from a sewage sludge incinerator stack, the quality of
sewage sludge that is placed in a MSWLF unit, the sites where sewage sludge is either land applied or
placed for final disposal, and for a sewage sludge incinerator.

2.3.1 POLLUTANTS

In developing the pollutant limits in Part 503, EPA first identified pollutants most likely to interfere with
the use or disposal of sewage sludge. Using the information available on the toxic effects of these
pollutants, the Agency then developed a list of pollutants for which an initial exposure risk assessment
was conducted. Because the use or disposal of sewage sludge affects air, soil, and water, all media were
considered in the risk assessment.

Based on the results of the initial exposure risk assessment, a final list of pollutants was developed for
Part S03. A more detailed exposure risk assessment was then conducted to develop the limits for the
pollutants in Part 503. The risk assessments conducted to develop the Part 503 pollutant limits are
discussed below.
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For land application, 14 pathways of exposure were considered in the detailed exposure risk assessment.
The movement of a pollutant into and through the environment was simulated using models to determine
the concentrations of pollutants reaching an individual, plant, or animal (see Figure 2-1). These models
used human health and environmental criteria (i.e., an aliowable dose) already published by EPA and an
estimate of the exposure to a highly exposed individual (human, plant, or animal) to develop the amount
of a pollutant (i.e., cumulative pollutant loading rate) that could be applied to the land in sewage sludge.
The most stringent cumulative pollutant loading rate from the risk assessment is the loading rate for each
pollutant in Table 2 of §503.13. Note that not every pathway was evaluated for every pollutant. In some
cases, a pathway was not applicable for a pollutant (e.g., vapor pathway for an inorganic poliutant) and
in other cases data needed to evaluate a pathway for a pollutant were not available. The pollutants for
which limits are included in the land application subpart are listed in Table 2-1.

For surface disposal, two pathways were evaluated in the detailed exposure risk assessment. These were
the ground-water pathway and the air or vapor pathway. These pathways are different from the ground-
water and vapor pathways for land application because different assumptions were used in the pathway
models for each practice. The most stringent of the pollutant limits for these two pathways are the
pollutant limits for surface disposal in Part 503. The poilutants for which limits are included in the
surface disposal subpart also are listed in Table 2-1.

One pathway was evaluated during the exposure risk assessment for firing of sewage sludge in a sewage
sludge incinerator. This was the inhalation pathway. A risk specific concentration (i.e., allowable
ambient air concentration) was developed for each pollutant during the risk assessment. That
concentration is used in an equation in Part 503 along with site-specific values for certain parameters to
calculate the allowable concentration of the pollutant in sewage sludge. In the case of lead, an existing
standard (i.e., National Ambient Air Quality Standard) is used in an equation in Part 503 with site-
specific values for other parameters to calculate the allowable concentration of lead in the sewage sludge.
In addition, the National Emission Standards for beryllium and mercury have to be met when sewage
sludge is fired in a sewage sludge incinerator. Table 2-1 also contains the pollutants for which limits or
equations used to calculate limits are included in the Part 503 incineration subpart.

As shown in Table 2-1, Part 503 contains limits for 11 metals for one or more use or disposal practice,
although not every pollutant is regulated under each practice. Part 503 also contains requirements for
total hydrocarbons in the emissions from a sewage sludge incinerator stack. This is discussed further
below.

2.3.2 PATHOGENS

Pathogens are disease-causing organisms. These include, but are not limited to, certain bacteria,
protozoa, viruses, and helminth ova.

The pathogens for which requirements are included in Part 503 are Salmonella sp. bacteria, enteric
viruses, and viable helminth ova. In some cases, the level of fecal coliform in the sewage sludge can be
used to show that certain pathogens have been reduced in sewage sludge. The Part 503 requirements for
the reduction of pathogenic organisms in sewage sludge are technology-based operational standards.
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TABLE 2-1 POLLUTANTS REGULATED BY PART 503 REGULATION

Pollutant Ap;lli?:a{:ion g:;r;:::l Incineration
Arsenic X X X
Beryllium X
Cadmium X X
Chromium X X
Copper X
Lead X X
Mercury X X
Molybdenum X
Nickel X X X
Selenium X
Zinc X

Part 503 contains requirements for two classes of pathogen reduction. The Class A pathogen
requirements, which are met by treating the sewage sludge, are designed to ensure that the density of
Salmonella sp. bacteria, enteric viruses, and viable helminth ova in the sewage sludge are reduced to
below detectable levels. Because the density of pathogens in the sewage sludge is reduced to below
detectable levels by treating the sewage sludge before it used or disposed, there can be immediate
exposure to the sewage studge after it is used or disposed. For a sewage sludge to be classified Class
A with respect to pathogens, one of the six Class A pathogen alternatives in Part 503 has to be met.

The Class B pathogen requirements rely on a combination of treatment of the sewage sludge to reduce
the density of Salmonella sp. bacteria, enteric viruses, and viable helminth ova in the sewage sludge and
prevention of exposure to the sewage sludge after it is used or disposed. Under this approach, restrictions
are placed on the site where the sewage sludge is used or disposed to prevent exposure to the sewage
sludge. This allows time for the environment to further reduce pathogens in the sewage sludge to below
detectable limits. For example, when Class B sewage sludge is applied to the land, site restrictions
concerning harvesting of certain crops, grazing of animals, and public access have to be met. For a
sewage sludge to be classified Class B with respect to pathogens, one of the three Class B pathogen
alternatives in Part 503 has to be met.

Note that some of the pathogen requirements have to be met "at the time the sewage sludge is used or
disposed” while others apply to sewage sludge “that is used or disposed.” The requirements that have
to be met at the time of use or disposal are designed to ensure the requirements are met as close as
possible to when the sewage sludge is actually used or disposed.

There are two cases related to the "at the time of use or disposal” requirement. In one case, a sample
of the sewage sludge may be collected and analyzed far enough in advance to receive the analytical results
before the sewage sludge is actually used or disposed. This may be 3 days or some other period
depending on how long it takes to receive the analytical results. In the other case, a sample may be
collected at the time of use or disposal, but the analytical results are not received prior to when the
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sewage sludge is actually used or disposed. In this second case, nothing can be done to correct a
violation of Part 503 because the sewage sludge already has been used or disposed. In both cases, the
pathogen requirement is met at the "time of use or disposal.”

Pathogen requirements that apply to sewage sludge "that is used or disposed” can be met any time before
the sewage sludge is actually used or disposed. For example, the Class A time/temperature requirements
can be met any time before the sewage sludge is used or disposed as long as there is a record that
indicates the temperature of the sewage sludge was maintained at a certain value for a certain period.

The Part 503 pathogen reduction requirements apply to sewage sludge that is applied to the land or placed
on a surface disposal site. There are no pathogen reduction requirements for sewage sludge placed on
a MSWLF unit because Part 503 relies on the criteria in Part 258 to achieve this reduction. In addition,
there are no pathogen reduction requirements for incineration because pathogens do not survive the
incineration process.

2.3.3 VECTOR ATTRACTION REDUCTION

Vector attraction is the characteristic of sewage sludge that attracts rodents, flies, mosquitos, or other
organisms capable of transporting infectious agents (i.e., pathogens). The purpose of the Part 503 vector
attraction reduction operational standards is to reduce the attraction of sewage sludge to vectors.

There are two approaches to vector attraction reduction. Vector attraction can be reduced by treating the
sewage sludge or by placing a barrier between the sewage sludge and the vectors. Eight of the 11 vector
attraction reduction options in Part 503 are based on treating the sewage sludge. The other three (i.e.,
injection, incorporation, and daily cover) require that a barrier be placed between the sewage sludge and
vectors.

One of the vector attraction reduction options in Part 503 has to be met when sewage sludge is either
applied to the land or placed on a surface disposal site. Part 503 relies on the Part 258 criteria to reduce
vector attraction when sewage sludge is placed on a MSWLF unit. There are no vector attraction
reduction requirements for sewage sludge that is fired in a sewage sludge incinerator because the
characteristics of sewage sludge that attract vectors are reduced during incineration.

2.3.4 EXIT GAS FROM A SEWAGE SLUDGE INCINERATOR STACK

Part 503 contains a requirement that limits the concentration of either total hydrocarbons (THC) or carbon
monoxide (CO) in the exit gas from a sewage sludge incinerator stack. Both requirements are operational
standards because they are technology-based (see Section 2.7).

THC is a measure of the organic compounds in the exit gas. Because organic compounds are formed
during the combustion process, EPA concluded that those compounds should be controlled by limiting
the concentration of THC in the exit gas instead of establishing an allowable concentration for certain
organic pollutants in the sewage sludge fed to the incinerator. The THC operational standard of 100 parts
per million (ppm) is a measure of all organic compounds in the exit gas (i.e., those in the sewage sludge
and those formed during incineration) and is based on the performance of a certain type of incinerator.
In addition, economic impact was considered when establishing the allowable value for the THC
operational standard.
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CO can be measured in the exit gas of a sewage siudge incinerator in lieu of measuring THC. EPA
concluded that if the monthly average concentration of CO in the exit gas is equal to or less than 100
ppm, the monthly average concentration of THC in the exit gas also is equal to or less than 100 ppm.

2.3.5 PART 258 QUALITY REQUIREMENTS

Part 503 requires that sewage sludge placed in a MSWLF unit meet the requirements in Part 258

concerning the mmhfv of materials nlaced in a MSWLF unit. Those requirements are found in Sub

oncernin the quality of materials placed in a MSV Those requirements are found in Subp

C- Operatmg Crltcrla of Part 258.

The first requirement is in §258.20 - Procedures for excluding the receipt of hazardous waste. This
subsection indicates that hazardous materials and polychlorinated biphenyls wastes can not be placed in
a MSWLF unit. Thus, if sewage sludge is hazardous, as defined in 40 CFR Part 261, or is a
polychlorinated biphenyls waste, as defined in 40 CFR Part 761, it can not be placed in a MSWLF unit.

The second requirement is in § 258.28 - Liquid restrictions. This subsection indicates that liquid waste
mav not be placed in 2a MSWLF unit. Liauid waste is anv waste determined to contain "free ligmids" as
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In addition to establishing requirements for the quality of sewage sludge that is used or disposed, Part
503 contains management practices and other restrictions that apply to a use or disposatl site under certain
situations. Part 503 also contains management practices that apply to a sewage sludge incinerator.

Requirements are included in Part 503 for a us

e Tlin haalth amd
to protect puoiic neain and

&

maintained.

For example, information about a Jand application site has to be known to ensure that the land application
agronomic rate management practice is met. Control over a land application site also is needed to ensure
that the Class B site restrictions for harvesting crops and turf, for grazing of animals, and for public
contact are met. In all cases, records of how the requirements pertaining to the site are met have to be
kept and certifications that certain requirements are met have to be made.

For surface disposal, several of the management practices are related to locating the surface disposal site
Other ma nagemem practices requir e that certain activities be conducted at a surface di sposal 51te (e g.
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Part 503 also contains management practices that pertain to the operation of a sewage sludge incinerator.
These management practices address the different types of instruments that have to be installed,
calibrated, operated, and maintained.
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2. WHAT IS PART 5037

2.4 WHO DOES PART 503 REGULATE?

In addition to establishing requirements for the quality of sewage sludge that is used or disposed and for
sites on which sewage sludge is used or disposed, Part 503 indicates who has to ensure that the
requirements are met. These include the person who prepares sewage sludge, the person who land
applies sewage sludge, the owner/operator of a surface disposal site, the person who fires sewage sludge
in a sewage sludge incinerator, Class I sludge management facilities, POTWs with a flow rate equal to
or greater than one mgd, and POTWs that serve a population of 10,000 people or more.

2.4.1 PERSON WHO PREPARES SEWAGE SLUDGE -

Part 503 contains several requirements that the person who prepares sewage sludge is responsible to
ensure are met. Note that a person who prepares sewage sludge is either the generator of the sewage
sludge or a person who derives a material from sewage sludge (i.e., changes the quality of sewage sludge
received from the generator of the sewage sludge). The first of these requirements is in §503.7.

As indicated in § 503.7, the person who prepares sewage sludge must ensure that the applicable Part 503
requirements are met when sewage sludge is applied to the land, placed on a surface disposal site, or fired
in a sewage sludge incinerator. The person who prepares sewage sludge also is responsible to ensure the
sewage sludge meets the Part 258 quality requirements when sewage sludge is placed in a MSWLF unit.

Section 503.7 places the ultimate responsibility to ensure that the Part 503 requirements are met on the
person who prepares sewage sludge even when the preparer is not the person who actually uses or
disposes of the sewage sludge. For example, if the person who prepares sewage sludge provides the
sewage sludge to another person who applies the sewage sludge to the land, the preparer must ensure that
the Part 503 requirements for the applier are met. In this case, the preparer is responsible even if there
is an agreement or contract with the applier and the preparer provides the applier the appropriate notice
and necessary information about the Part 503 requirements.

Because of § 503.7, preparers now have to know how and where their sewage sludge is used or disposed.
This is different from the past when, in many cases, the preparer did not know what happened to their
sewage sludge after it was either given or sold to another person.

In addition to overall responsibility to ensure that the Part 503 requirements are met, the preparer also
is responsible for several specific Part 503 requirements. In some cases, the preparer must ensure that
the pollutant limits, pathogen requirements, vector attraction reduction requirements, and management
practices are met. The preparer also must provide notice and necessary information to certain persons,
must keep records, and must report information to the permitting authority in certain cases.

As mentioned above, a preparer of sewage sludge is both the generator and a person who derives a
material from sewage sludge. When the preparer is the person who derives a material from sewage
sludge, the generator’s responsibilities under Part 503 are reduced. In this case, the generator provides
the person who derives a material "a raw product” from which the material is derived. The person who
derives the material is responsible to ensure that the derived material meets the appropriate Part 503
requirements (e.g., pollutant limits, pathogen requirements, and vector attraction reduction requirements)
and is responsible for the ultimate use or disposal of the derived material.
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2.4.2 PERSON WHO APPLIES SEWAGE SLUDGE TO THE LAND

The Part 503 requirements for which the person who applies sewage sludge to the land is responsible vary
depending on which of the Part 503 requirements are applicable. For example, if bulk sewage sludge
is applied to the land under the cumulative pollutant loading rate concept, the applier must keep records
of the amount of each of the Part 503 pollutants applied to the land in sewage sludge.

Another example of a Part 503 requirement for which the land applier is responsible is the Class B site
restrictions. When bulk sewage sludge meets the Class B pathogen requirements, the land applier must
ensure that the restrictions on the site are met (e.g., do not harvest root crops for 38 months after the
sewage sludge is applied).

Other Part 503 requirements for which the land applier is responsibie when bulk sewage sludge is applied
to the land include the requirement to provide the owner or lease holder of the application site notice and
necessary information, the land application management practices, the vector attraction reduction options
concerning injection of sewage sludge below the land surface and incorporation of the sewage sludge into
the soil, and certain recordkeeping requirements.

In the case of sewage sludge that is sold or given away in a bag or other container for application to the
land, the person who applies the sewage sludge is responsible for reading and following the instructions
on a label or information sheet. For example, the applier should not apply the sewage sludge at a rate
that is greater than the rate specified on the bag or information sheet.

2.4.3 OWNER/OPERATOR OF A SURFACE DISPOSAL SITE

The owner/operator of a surface disposal site is responsible to ensure that several of the Part 503 surface
disposal requirements are met. These include pollutant limits under certain situations, the surface disposal
management practices, and certain vector attraction reduction options (i.e., those options in which a
barrier is placed between the sewage sludge and the vectors).

2.4.4 PERSON WHO FIRES SEWAGE SLUDGE IN A SEWAGE SLUDGE INCINERATOR

Part 503 requires that no person shall fire sewage sludge in a sewage sludge incinerator except in
compliance with the requirements in subpart E of Part 503. Thus, that person must ensure that the Part
503 incineration requirements are met.

2.4.5 CLASS I SLUDGE MANAGEMENT FACILITIES, POTWS WITH A FLOW RATE
EQUAL TO OR GREATER THAN 1 MGD, AND POTWS THAT SERVE 10,000 PEOPLE
OR MORE

The reporting requirements in subparts B, C, and E of Part 503 require that Class I sludge management
facilities, POTWs with a flow rate equal to or greater than 1 mgd, and POTWs that serve 10,000 people
or more report certain information annually.

2-13



2. WHAT IS PART 503?

2.5 HOW IS PART 503 IMPLEMENTED?
2.5.1 SELF-IMPLEMENTING

EPA designed Part 503 so that the standards are directly enforceable against most users or disposers of
sewage sludge, whether or not they obtain a permit. This means that publication of Part 503 in the
Federal Register serves as notice to the regulated community of its duty to comply with the requirements
of the rule, except those requirements that indicate that the permitting authority shall specify what has
to be done. Thus, even without the terms and conditions of a sewage sludge permit, regulated users and
disposers of sewage sludge are required to meet the requirements promulgated in the rule. The proposed
amendments to Part 503 delete the requirements for permit authority specification and will make the
entire rule self-implementing, once they are finalized.

As required by Section 405(d) of the CWA, compliance with the Part 503 standards must be achieved
as expeditiously as possible, but no later than February 19, 1994, or no later than February 19, 1995,
if construction of new pollution control facilities is required to comply with the regulation. The
frequency of monitoring, recordkeeping, and reporting requirements (except those for THC) were
effective on July 20, 1993. Compliance with the incineration requirements that are revised in the
amendments mentioned above is required no later than 90 days from publication of the final amendments.
If new pollution control facilities must be constructed, compliance is required no later than 12 months
from publication.

2.5.2 PERMITS

Even though Part 503 is largely self-implementing, Section 405(f) of the CWA requires the inclusion of
sewage sludge use or disposal requirements in any Section 402 permit issued to a TWTDS. On May 2,
1989 (54 FR 18716), EPA revised Part 122 to expand its authority to issue NPDES permits with these
requirements.

The sewage sludge permitting regulations (Part 122) apply to all TWTDS. This includes all sewage
sludge generators, sewage sludge treaters and blenders, surface disposal sites, and sewage sludge
incinerators. Persons regulated by Part 503 but not considered TWTDS, such as land appliers who do
not change the quality of the sewage sludge, may be designated as a TWTDS by the Regional
Administrator to protect public health or the environment or to ensure compliance with Part 503. The
reasons for designating a sewage sludge user or disposer as a TWTDS should be stated in the permit’s
fact sheet or statement of basis.

When a State is authorized to run the Federal sewage sludge management program under Part 123 or Part
501 they must at a minimum have authority to issue permits for all TWTDS. If they wish to require
permits from land appliers or other persons that are not considered TWTDS, they can do so without
designating them as TWTDS. This is because States can regulate non-TWTDS sewage sludge users or
disposers as they wish, as long as they ensure compliance with Part 503.

Some TWTDS are not currently required to apply for a permit because they are not regulated by Part
503. The best example of this group is industrial treatment works that generate sewage sludge from the
combined treatment of industrial wastewater and domestic sewage. The treatment of domestic sewage
causes them to be considered a TWTDS, but they are not presently regulated by Part 503. If Part 503
is amended to include these treatment works, they will be required to apply for a permit.
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There are also numerous users and disposers of sewage sludge that are not TWTDS. These include
sewage sludge baggers who do not change the quality of the sewage sludge, land appliers, and domestic
septage haulers. These are the persons that can be designated as TWTDS by the Regional Administrator
if it is necessary to issue them a permit.

When one preparer sends sewage sludge to another preparer, the permit requirements may be split
between the preparers. Because the second preparer is changing the sewage sludge quality, most of the

permit requirements should be in the permit for that person. The exact division of the requirements
denends on who is doine what to the sewage sludee. In come situations the nPrmn writer might ch! nate
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two preparers co-permmees.

The following permits issued under Sections 402 and 405 of the CWA will be the principal vehicles for
impiementing Part 503:

o NPDES permits issued by EPA under Part 122

¢ State permits issued under an approved sewage sludge program that can be part of the State
NPDES (Part 123) program or a non-NDPES (Part 501) sewage sludge permit program.

The Part 50

provisions of:

(]
%)

standards an

(&
]
[0
a3
—
vy
5
lq’)
3
[d
w
=
7y
(o]
3
r
)
g
T
o
5
o,
=
[o )
(0]
(=%
5

permits issued under the appropriate

Subtitie C of the Solid Waste Disposal Act
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The Marine Protection, Research, and Sanctuaries Act of 1972

The Clean Air Act [see CWA Section 405(f)(2)].

This guidance document is also intended for use by regulators in these programs.

Initially, EPA Regions are responsible for including conditions to implement Part 503 in NPDES permits
issued to treatment works in all States because, currently, no State has recetved EPA approval of its State

sludge management program.' Where a State has an approved NPDES.program, EPA will issue a
senarate NPDES nermit to imnlement the sewage sludee standards and requirements or negotiate with the
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State on joint issuance of NPDES permits containing the Part 503 technical standards and requirements.

Rather than issue individual permits, the EPA Regions (and the States that become authorized) may

choose to develop and issue general permits for different categories of TWTDS or sewage sludge use or
disposal practices.

'EPA’s sewage sludge permitting program will not displace existing State sewage sludge management
programs. States are encouraged to seek program approval as soon as possible, however, and the Agency
has published the State Sludge Management Program Guidance Manual (EPA 1990} to assist their efforts.
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2.6 WHAT IS NOT REGULATED BY PART 503?

Part 503 contains the requirements that have to be met when sewage sludge is used or disposed through
various use or disposal practices. This section discusses activities and materials that are not subject to
Part 503 requirements.

2.6.1 TREATMENT PROCESSES

Part 503 does not establish requirements for processes used to treat domestic sewage or for processes
used to treat sewage sludge prior to final use or disposal with two exceptions. The exceptions pertain
to the processes used to reduce pathogens and vector attraction.

Some of the Part 503 pathogen alternatives and vector attraction reduction options are performance
standards (e.g., raise the pH of the sewage sludge and reduce the volatile solids of the sewage sludge).
Part 503 does not specify, however, how to meet the performance standards. They can be met through
treatment of the sewage sludge or through any other approach.

2.6.2 SELECTION OF A USE OR DISPOSAL PRACTICE

Part 503 does not require that sewage sludge be used or disposed through a particular use or disposal
practice. The determination of the manner in which sewage sludge is used or disposed is the
responsibility of the local authority. However, if the local authority decides to apply sewage sludge to
the land, place sewage sludge on a surface disposal site, place sewage sludge in a MSWLF unit, or fire
sewage sludge in a sewage sludge incinerator, the appropriate requirements in Part 503 have to be met.

2.6.3 CO-FIRING OF SEWAGE SLUDGE

Part 503 does not establish requirements for sewage sludge co-fired in an incinerator with other wastes
or for the incinerator in which sewage sludge and other wastes are co-fired. Other wastes do not include
auxiliary fuel. Most materials fired with sewage sludge are considered auxiliary fuel.

If the auxiliary fuel is municipal solid waste, it can not exceed 30 percent of the dry weight of the sewage
sludge or material derived from sewage sludge and auxiliary fuel. The requirements in 40 CFR Parts
60 and 61 apply in cases where the total mass fired contains more than 30 percent municipal solid waste.
In all other cases, Part 503 applies when either sewage sludge or a material derived from sewage sludge
and auxiliary fuel are fired in an incinerator.

2.6.4 SLUDGE GENERATED AT AN INDUSTRIAL FACILITY

Sludge generaied at an industrial facility during the treatment of only industrial wastewater is not subject
to Part 503 when it used or disposed. Because domestic sewage is not in the influent to the treatment
works, solids removed from the industrial wastewater during treatment are not, by definition, sewage
sludge. For this reason, the Part 503 requirements do not apply when the sludge is used or disposed.

If the sludge is applied to or placed on the land, the requirements in Part 257 have to be met. If the
sludge is placed in a municipal solid waste landfill, the requirements in Part 258 have to be met.
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2.6.5 SEWAGE SLUDGE GENERATED AT AN INDUSTRIAL FACILITY

Sewage sludge generated at an industrial facility during the treatment of industrial wastewater combined
with domestic sewage is not subject to Part 503 when it used or disposed. In this case, solids generated
during treatment of the combined wastewaters are sewage sludge because domestic sewage is in the
influent to the treatment works.

The most important aspect of this exclusion is that the sewage sludge has to be generated at an industrial
facility during the treatment of industrial wastewater combined with domestic sewage. If the sewage
sludge is not generated at an industrial facility, the Part 503 requirements have to be met if the sewage
sludge is used or disposed through one of the Part 503 practices.

EPA decided not to regulate this type of sewage sludge under Part 503 because the Agency did not have
the information needed to evaluate the impact of the Part 503 regulation on industries. Instead, EPA
decided to continue to subject this sewage sludge to the requirements in Part 257 if the sewage sludge
is applied to or placed on the land (these are the requirements that applied to all sewage sludges applied
to or placed on the land prior to Part 503). Note that Part 503 does apply to the use or disposal of
sewage sludge generated at an industrial facility if domestic sewage is treated by itself at the industrial
facility.

2.6.6 HAZARDOUS SEWAGE SLUDGE

Part 503 does not establish requirements for the use or disposal of sewage sludge determined to be
hazardous in accordance with Part 261. Hazardous sewage sludge is subject to the requirements in 40
CFR Parts 261-268 when it is used or disposed. :

2.6.7 SEWAGE SLUDGE WITH HIGH PCB CONCENTRATION

Part 503 does not establish requirements for the use or disposal of sewage sludge with a concentration
of polychlorinated biphenyls (PCB) equal to or greater than 50 milligrams per kilogram of total solids
(dry weight basis). The requirements in Part 761 have to be met when those sewage sludges are used
or disposed.

2.6.8 INCINERATOR ASH

Part 503 also does not establish requirements for the use or disposal of ash generated during the firing
of sewage sludge in a sewage sludge incinerator. Because the characteristics of ash are different from
the characteristics of sewage sludge, the pollutant limits developed during the exposure risk assessments
do not apply to the ash. For this reason, Part 503 also does not apply to the ash when it is used or
disposed.

2.6.9 GRIT AND SCREENINGS

Part 503 does not establish requirements for the use or disposal of grit (e.g., sand, cinders, or other
materials with a high specific gravity) or screenings (e.g., relatively large materials such as rags)
generated during preliminary treatment of domestic sewage or a combination of domestic sewage and
industrial waste of a liquid nature in a treatment works. These materials usually are generated when the
wastewater passes through bar screens and a grit chamber at the beginning of the treatment works.
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Because grit and screenings have characteristics that are different from the characteristics of sewage
sludge, the pollutant limits developed during the exposure risk assessments do not apply to those
materials. For this reason, Part 503 does not apply when grit and screenings are used or disposed.

2.6.10 DRINKING WATER TREATMENT SLUDGE

Part 503 does not establish requirements for the use or disposal of sludge generated during the treatment
of either surface water or ground water used for drinking water. Because domestic sewage is not in the
influent to the processes in which surface water or ground water is treated, the solids removed in those
processes are not sewage sludge. Thus, Part 503 does not apply to the use or disposal of those solids.

2.6.11 COMMERCIAL AND INDUSTRIAL SEPTAGE

Part 503 also does not establish requirements for the use or disposal of commercial septage, industrial
septage, a mixture of domestic septage and commercial septage, or a mixture of domestic septage and
industrial septage. Part 503 only applies if the device in which the septage is generated (e.g., a septic
tank) only receives domestic sewage. If the device receives any material other than domestic sewage,
the solids removed from the device are not domestic septage. In this case, Part 503 does not apply when
the septage is used or disposed.

Part 503 also does not apply if domestic septage is mixed with either commercial septage (e.g., grease
from a grease trap at a restaurant) or industrial septage prior to use or disposal. In this case, the
requirements in Part 257 have to be met if the mixture is applied to or placed on the land. Part 257 also
applies if either commercial septage or industrial septage or a mixture of commercial and industrial
septage is applied to or placed on the land.

2.7 ELEMENTS OF A PART 503 STANDARD

The Part 503 regulation is a complex, yet flexible regulation. For example, different pollutant limits can
be met when sewage sludge is applied to the land depending on the type of sewage sludge (e.g., bulk)
and the type of land on which the sewage sludge is applied. In addition, Part 503 contains several
pathogen alternatives and vector attraction reduction options that can be met. This allows the person who
prepares sewage sludge to "tailor" a Part 503 standard for their particular situation.

As with any standard (e.g., a water quality standard or a drinking water standard), the elements of a Part
503 standard must be understood to comply with the Part 503 regulation. This section discusses those
elements, which include general requirements, pollutant limits, management practices, operational
standards, frequency of monitoring requirements, recordkeeping requirements, and reporting
requirements.

2.7.1 GENERAL REQUIREMENTS

The general requirements in Part 503 vary by use or disposal practice. The first general requirement for
each use or disposal practice is that sewage sludge shall not be used or disposed unless the applicable Part
503 requirements are met.

The main purpose of the other general requirements is to ensure the transfer of information about the Part
503 requirements between different parties (e.g., a person who prepares sewage sludge and a land
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applier). These general requirements address such things as providing notice and necessary information
about the Part 503 requirements to different persons, determining the amounts of different pollutants
applied to the land previously in sewage sludge, notifying the permit authority about the interstate transfer
of sewage sludge, and closing a surface disposal site.

The general requirements are an important element of a Part 503 standard. All persons involved in the
use or disposal of sewage sludge must understand and follow the appropriate Part 503 general
requirements.

2.7.2 POLLUTANT LIMITS

The pollutant limits in Part 503 describe the amount of a pollutant allowed per unit of amount of sewage
sludge or the amount of a pollutant that can be applied to a unit area of land. The pollutant limits are
based on the results of an exposure risk assessment and are on a dry weight basis.

Although the Part 503 pollutant limits are important, they are not the only element in a Part 503 standard.
All elements of a Part 503 standard should be considered equally when determining the Part 503
requirements that have to be met.

2.7.3 MANAGEMENT PRACTICES

The Part 503 management practices contain requirements that help protect public health and the
environment from the reasonably adverse effects of pollutants in the sewage sludge. Often, the
management practices address situations not addressed in the exposure risk assessment (e.g., sewage
sludge entering a water of the United States after being applied to frozen or snow-covered land). In other
cases, the management practices address operational requirements (e.g., install an instrument).

2.7.4 OPERATIONAL STANDARDS

The CWA indicates that in cases where a risk-based limit can not be developed for a pollutant, an
operational standard can be developed that in the judgment of the EPA Administrator protects public
health and the environment from the reasonably anticipated adverse effects of the pollutant. EPA chose
to control pathogens in sewage sludge, the attraction of vectors to sewage sludge, and the concentration
of total hydrocarbons in the exit gas from a sewage sludge incinerator stack through an operational
standard because either a risk assessment methodology for those parameters was not available or data
needed to conduct a risk assessment were not available.

An operational standard is a separate element in a Part 503 standard to distinguish it from a polutant
limit. As indicated previously, pollutant limits are risk-based whereas the operational standards are
technology-based.

2.7.5 FREQUENCY OF MONITORING

This element of a Part 503 standard indicates the frequency at which tests have to be conducted to
determine whether a Part 503 requirement is met. The Part 503 frequency of monitoring requirements
are based on the amount of sewage sludge that is used or disposed annually. The greater the amount used
or disposed, the more frequent tests have to be conducted. In cases where no sewage sludge is used or
disposed during a year, no tests have to be conducted.

2-19



2. WHAT IS PART 503?

The Part 503 frequency of monitoring requirements address pollutants, pathogen densities, and certain
vector attraction reduction options. In cases where a value for a sewage sludge operating parameter has
to be met (e.g., time/temperature requirements for pathogen reduction), the specified value should be met
at all times.

2.7.6 RECORDKEEPING

A Part 503 standard contains a recordkeeping element to ensure that a record is kept that shows whether
the appropriate Part 503 requirements have been met. The recordkeeping requirements in Part 503
indicate who has to keep a record, what records to keep, and for how long the record has to be kept.

2.77 REPORTING

The final element in a Part 503 standard is reporting. The Part 503 reporting requirements indicate who
has to report information to the permitting authority, the information that has to be reported, and when
that information has to be submitted.

2.8 PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT

The Part 503 regulation contains requirements designed to protect public health and the environment when
sewage sludge is used or disposed. This section discusses the elements of a Part 503 standard that
provide this protection.

2.8.1 POLLUTANT LIMITS AND MANAGEMENT PRACTICES - LAND APPLICATION AND
SURFACE DISPOSAL

The pollutant limits and management practices for land application and surface disposal are designed to
protect public health and the environment from the reasonably anticipated adverse effects of pollutants
in sewage sludge. The pollutant limits, which are pollutant concentrations or loads, are based on the
results of exposure risk assessments in which available information was used to determine a limit for
different pathways of exposure. The most stringent limit from the pathways evaluated for each pollutant
is the limit for the pollutant in Part 503. Thus, the Part 503 limit is protective of all of the pathways
evaluated for a pollutant.

The management practices also protect public health and the environment by establishing requirements
for either a land application site or a surface disposal site. In many cases, the management practices
establish requirements for situations not addressed in the exposure risk assessment (e.g., causing harm
to threatened or endangered species). In other cases, they establish site requirements (e.g., do not locate
an active sewage sludge unit in an unstable area) that address the integrity of land on which sewage
sludge is applied or placed.

2.8.2 POLLUTANT LIMITS AND MANAGEMENT PRACTICES - INCINERATION

The Part 503 incineration pollutant limits and management practices are designed to protect public health
from the reasonable anticipated adverse effects of pollutants in sewage sludge that is incinerated. The
pollutant limits are based on the results of an exposure risk assessment in which the inhalation pathway
was evaluated. Results of the risk assessment (e.g., a risk specific concentration for each pollutant) are
used in an equation along with certain site-specific data to calculate the allowable concentration of an
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inorganic pollutant in sewage sludge that is incinerated. In the case of lead, an existing air standard is
used in lieu of a risk specific concentration to calculate the limit for lead.

The Part 503 incineration management practices contain requirements for the operation of a sewage
sludge incinerator and for instruments used to measure values for certain operational parameters. The
management practices ensure that the incinerator is operated in a similar manner as it was during the
performance test to determine the site-specific values used to calculate the pollutant limits.

2.8.3 OPERATIONAL STANDARDS

In cases where risk-based numerical limits and management practices can not be developed, the CWA
indicates that alternative standards can be developed. These include a design standard, an equipment
standard, a management practice, an operational standard, or a combination thereof, that in the judgment
of the EPA Administrator protects public health and the environment from the reasonably anticipated
adverse effects of a pollutant in sewage sludge.

Part 503 contains operational standards for pathogens, vector attraction reduction, and the concentration
of total hydrocarbons in the exit gas from a sewage sludge incinerator. In EPA’s judgment, the
operational standards for pathogens and vector attraction reduction protect public heaith and the
environment from pathogens and the attraction of vectors to sewage sludge when sewage sludge is land
applied or placed on a surface disposal site. In the judgment of the EPA Administrator, the total
hydrocarbons operational standard protects public health from the reasonably anticipated adverse effects
of organic pollutants in the exit gas from a sewage sludge incinerator stack.

2.9 REQUIREMENTS MORE STRINGENT THAN OR IN ADDITION TO
PART 503

2.9.1 PERMITTING AUTHORITY

The Part 503 requirements are National standards. When writing a permit, the permitting authority can
impose more stringent or additional requirements as long as he can show that they are necessary to
protect public health and the environment from any adverse effect of a pollutant in the sewage sludge.
The permitting authority can use best professional judgment (BPJ) to develop more stringent conditions
or to add limits for pollutants that are not regulated by Part 503. The justification for more stringent or
additional requirements must be included in the permit’s fact sheet.

2.9.2 STATE, POLITICAL SUBDIVISION, OR INTERSTATE AGENCY

A State, political subdivision, or interstate agency can impose more stringent or additional requirements
without any justification. However, when a State assumes authorization of the Federal sewage sludge
management program, the additional or more stringent requirements would not be considered part of the
approved State program and would not be Federally enforceable, unless the State shows the more
stringent or additional requirements are needed to protect public health and the environment.
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3.1 PERMIT APPLICATION

An estimated 16,000 POTW:s and an additional 3,000 to 5,000 other treatment works treating domestic
sewage are subject to the requirements of Part 503. Table 3-1 identifies the types of persons required
to apply for a sewage sludge permit. Because of the large number of persons anticipated to be permitted,
EPA has developed a phased approach to incorporate the Part 503 requirements into permits. This
approach is outlined in EPA’s February 19, 1993, amendments to the sewage sludge permit program
regulations (58 FR 9404).

TABLE 3-1 PERSONS REQUIRED TO APPLY FOR A PERMIT

Persons Not Required To Automatically Apply

Persons Required To Apply For a Permit For A Permit

e All generators of a sewage sludge that is » Industrial facilities that treat a combination of
uitimately regulated by Part 503 industrial wastewater and domestic sewage and

generate sewage sludge*

* Industrial facilities that separately treat domestic
sewage and generate a sewage sludge that is .
ultimately regulated by Part 503

Sewage sludge land appliers/haulers/transporters
(who do not change the quality of the sewage
sludge)*

o All surface disposal site owners/operators
e Sewage sludge packagers/baggers (who do not

« All sewage sludge incinerator owners/operators

* Any person who changes the quality of a sewage
sludge that is ultimately regulated under Part 503

change the quality of sewage sludge)*

Owners of property on which sewage sludge is
land applied*

(e.g., sewage sludge blenders or composters)

¢ Domestic septage haulers/land appliers*

*EPA maintains the ability to request permit applications from these persons where necessary to protect public
health and the environment

The first phase of permitting is focused on persons required to have or requesting site-specific pollutant
limits (i.e., incinerators and some surface disposal sites). These persons had to submit sewage sludge
application information within 180 days of publication of Part 503. For all other TWTDS that already
have NPDES permits, the Part 503 requirements will be incorporated into their permits as they are

31



3. PART 503 AND THE PERMITTING PROCESS

site-specific limits and that do not have NPDES permits had to submit limited baseline data within 1 year
after Part 503 was published, and then a complete permit application when requested by the permitting
authority. EPA may develop other permitting priorities and maintains the ability to require permit
applications from any person sooner than under the phased approach.

Parts 122 and 501 require that the following information be obtained in the application: general facility
information, annual sewage sludge volume, other permits held or requested, a topographical map
extending 1 mile beyond the TWTDS boundary, a narrative description of use or disposal practices, any
sewage sludge monitoring data the applicant may have, and any other information requested by the permit
writer. The permit applicant must identify its chosen use or disposal practices and submit information
to enable the permitting authority to determine compliance with the standards or to verify site-specific
pollutant limits where the applicant requests or is required to have them.

EPA has developed an interim application form to be used by all TWTDS. The form lists the information
that is required for the different categories of sewage sludge users or disposers. It should be used until
the promulgation of the new municipal application forms 2A and 2S. The interim application form is in
Appendix F and additional copies can be obtained from EPA Regional sludge coordinators.

All sewage sludge permit applications must be sent to the EPA Regional office until an applicant’s State
sewage sludge management program has been approved by EPA. When renewing an NPDES application
in an NPDES approved State, the effluent information must go to the State and the sewage sludge
information must be sent to the EPA Region.

3.1.1 REVIEWING THE APPLICATION

The better the information received at the time of application, the easier it is to assemble an appropriate
and accurate permit for a particular use or disposal practice. Therefore, the most important step of the
permitting process is the review of the application information by the permit writer for completeness and
accuracy. Experience in NPDES permit writing has shown that considerable correspondence is often
required before an application is considered to be "complete” and "accurate” by the permit writer. Some
offices employ checklists for the review of application forms to facilitate this process. As the permit
writer gains experience in writing permits, she will be able to better detect omissions and errors in the
application information.

At a minimum, the application information should address each of the requirements specified at
§8122.21(c) and (d). When an information item is not applicable, "NA" should be used to show that the
item has been considered. However, if information is missing for an item, the permit writer must contact
the applicant to obtain a written response. Because an administrative record must be maintained in
processing a permit application and hearings are possible, only minor items should be handled by
telephone, and even these must be documented in writing. The preferred method is to return the
application to the applicant for completion, or to request a new application after the applicant has been
advised of the problem items. If changes or corrections to any application are extensive, the applicant
may be required to submit a new application. An application is considered complete when the permitting
authority is satisfied that all required materials have been submitted.

The permit writer also should review the application to ensure, to the best of his ability, that it is
accurate. While it can be difficult to detect many inaccuracies from the application alone, a number of
common mistakes can be readily detected. The permit writer should follow the same procedures for
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correcting inaccurate information as are used for obtaining missing information. The following are
examples of accuracy reviews the permit writer may conduct for pollutant characterization data.

¢ Do the reported values correspond to any existing permit, previous application, or monitoring
data?

»
J
»}
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3

methods used?

The permit writer should examine a number of data elements to verify that the data submitted are accurate
and representative of the quality of the sewage sludge. These include evaluations to ensure that:

Samples of sewage sludge were collected so as to ensure a representative sample
Samples were collected and transparted using appropriate procedures
All regulated parameters were analyzed
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Appropriate detection levels were documented
Results were reported on a dry weight basis
Chain of custody was documented from sample collection through analysis

Appropriate QA/QC procedures were followed.
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3.1.2 COLLECTING ADDITIONAL INFORMATION

The permit writer may use a additional sources of information to develop the draft permit. For example,

a review of anv records existing on the TWTDS can provide information that mav be used hv the nPrn‘“t
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Background information on the TWTDS may be available in the existing NPDES permit file or in other
permit program office files, such as Resource Conservation and Recovery Act (RCRA) and Clean Air
Act files. Information that may be available includes any current permits at the Federal, State, and local
levels; the fact sheets for the current permits; any existing pollutant monitoring or discharge monitoring

reports (DMRs); compliance inspection reports; correspondence concerning compliance problems;
information on changes in plant conditions; and communications with other agencies. Some of this

information may be stored in various automated data tracking systems, such as the NPDES Permit
Compliance System. The permit writer should use this information where available. The information
found may be used to verify information provided in the application, to gain a more detailed
understanding of the TWTDS’s operations, or to determine the compiiance status of the TWTDS for other
programs, which may indicate whether enforceable special conditions in the sewage sludge permit are
appropriate.

For a permit writer to gain a thorough understanding of complex TWTDS, an inspection visit can be
invaluable. A site visit is important in cases where significant pollution control or treatment
improvements are required or where frequent compliance problems have occurred. The site visit should
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treatment units, and operation and maintenance practices. A site visit supports an evaluation of the
adequacy of existing treatment practices and performance data and an assessment of the feasibility of
improvements. Monitoring points, sampling methods, and analytical techniques should be evaluated to
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determine changes to monitoring requirements and to evaluate the quality of the data. In addition, raw
material and product storage and loading areas, sewage sludge storage and disposal areas, land application
sites, storm water management controls, and all process areas should be observed to determine the need
for controls and for specific best management practices.

Aerial photographs are an excellent aid for conducting a site visit and may provide much of the needed
information on the potential for contamination of surface runoff. Aerial photographs are useful in
determining the effects on the surrounding environment. For example, changes in vegetation in areas that
should be uniform may indicate a pollution problem and a change in the coloration of bodies of water
may indicate the TWTDS’s effects on the surface waters. Aerial photographs may be obtained from a
variety of sources as identified in Table 3-2.

A great deal of information may be required to be submitted by the permit applicant. To ensure the
completeness and accuracy of the data received, the permit writer may use a variety of other sources.
Table 3-2 lists government agencies and organizations that may be contacted to obtain information
including topographic maps, flood rate and boundary maps, storm water management facility design
requirements, and air quality models that may support permit development efforts and can be used to
verify or supplement the permit applicant’s responses.

As mentioned above, additional sources of information that may be useful to the permit writer include
other environmental permits, such as air or solid waste permits, and other sewage sludge management
permits written for similar TWTDS. Supplemental data may be requested, as needed, from various State
agencies or from the applicant. References used in developing this guidance document, as listed at the
end of each chapter, are also good sources of information.

Finally, the permit writer may use secondary sources of information to obtain background data on sewage
sludge use or disposal practices and their potential effects on public health and the environment. Use of
these other sources may supplement information received from the applicant. The following is a list of
information sources for sewage sludge.

e EPA’s National Sewage Sludge Survey—More than 400 POTWs were surveyed for information
on sewage sludge use or disposal practices and 200 were sampled for actual sewage sludge
quality data. Copies of the analytical database and questionnaire database of this survey are
available through the National Technical Information Service (NTIS) in Springfield, Virginia.
Information on ordering these and other technical support documents is in Part XIV of the
preamble to Part 503 (58 FR 9377).

¢ State solid waste management plans, individual solid waste/sludge management plans, and State
application forms—This information can be obtained through the State NPDES permit office,
solid waste program office, or health department.

¢ EPA Construction Grant Program information—This includes the NEEDS data base that describes
all treatment processes used at POTWs and other basic information about their design and
operation. The NEEDS data base is administered by the Municipal Support Division of the
Office of Wastewater Management at EPA Headquarters.
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TABLE 3-2 LIST OF GOVERNMENT AGENCIES AND ORGANIZATIONS
THAT MAY BE CONTACTED FOR CERTAIN INFORMATION

Type of Information

Source

Topographical maps of the area being reviewed

U.S. Geological Survey (USGS).

2. Information on types of habitat, endangered species of Regional U.S. Fish and Wildlife Service (FWS).
plant, fish, and wildlife in the area being reviewed
3. Flood insurance rate maps (FIRMS) and flood boundary U.S. Federal Emergency Management Agency {FEMA)
and floodway maps in the area being reviewed Distribution Center, the U.S. Army Corps of Engineers,
USGS, the U.S. Soil Conservation Service, the Bureau of
Land Management. the Tennessee Valley Authority, or State
and local agencies.
4. Information on 100- vear flood and information to U.S. Water Resources Council, U.S. Army Cgrp of
determine the potentlal of flooding in the area being Engineers.
reviewed
5. Information on the numerical models to aid in the Local U.S. Army Corps of Engineers District Office.
prediction of flood hydrographs, flow parameters, the
effect of obstructions on flow levels, the simulation of
flood control structures, and sediment transport
6. *  Site-specific storm water management facility design * Local planning agencies, civil works departments, or local
requirements in the area being reviewed zoning boards (name and address of such local agencies
can be found in the local directories)
e Storm water permits. ¢ NPDES permitting authority.
7. Location of wetlands in the area being reviewed Local U.S. Army Corps of Engineers District Office and iocal
planning and zoning commissions or agencies.
8. Seismic impact zones, fault zones, and seismic hazards in | USGS. the Building Seismic Safety Council, the Colorado
the area being reviewed School of Mines, State Geological Surveys, Earthquake
Information Center, the National Information Service for
Earthquake Engineering, the Nationa! [nstitute of Science and
Technology. the American Institute of Architects.
9. Copies of the computer software package, Geotechnical EPA’s Risk Reduction Engineering Laboratory.
Analysis for Review of Dikes Stability, which details the
basic technical concepts and operational procedures for
the analysis of site hydraulic conditions, dike slope,
foundation stability, dike settiement, and liquefaction
potential of dike and foundation soils
10. EPA’s ar‘\?[‘_vgd air qnahgu models EPA’s Office of Air Qualltv and Standards in Research
Triangle Park, NC.
11. Aerial photographs of a site to aid in identifying the Environmental Services Division (in some EPA Regions), the

potentiat for surface runoff

National Enforcement Investigalion Center, EPA’s
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Vegas, NV, the Environmental Photo Interpretation

Laboratary in Vint Hill, VA, and private contractors.
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¢ Pretreatment program information—This includes information on types and amount of industrial

3.2

loadings to a POTW and past or present sewage sludge quality problems and can be found in the
POTW'’s pretreatment program application, annual reports, and environmental audit reports. This
information can be found in the State or EPA Regional NPDES permitting office.

Basin plans and water quality management plans—These sources may be useful in identifying
sensitive areas such as wetlands or drinking water aquifers.

Local and State health extension agencies and university agricultural research departments—These

sources may be useful for consultation on specific characteristics or problems having to do with
sewage sludge management and potential impacts.

OVERVIEW OF THE PERMITTING PROCESS

An NPDES permit and the permit issuance process (including development of a fact sheet and public
notice requirements), must follow the NPDES permitting regulations in Parts 122 and 124. Permits
issued by States under Part 501 must contain similar conditions to those in NPDES permits. This section
reviews appropriate conditions for a sewage sludge permit and highlights fact sheet requirements.

3.21

CORE PERMIT CONDITIONS

Generally, each permit issued to a TWTDS should contain:

Specific pollutant limits applicable to sewage sludge quality

General requirements, operational standards, and management practices
Compliance monitoring requirements

Reporting and recordkeeping requirements

Standard permit conditions required by Part 122 or Part 501

Any other conditions related to any aspect of sewage sludge management developed on a case-by-
case basis where such conditions are necessary to protect public health and the environment.

As indicated above, each NPDES permit must contain the standard conditions included in every NPDES
effluent permit. Previously, EPA modified some of these standard conditions to specifically include
sewage sludge activities. For a sewage sludge-only permit, some of the NPDES standard conditions from
§ 122.41, which focus on discharges to waters of the United States, do not apply (e.g., upset and bypass).
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3.2.2 FACT SHEET

The permit writer must develop a fact sheet for each Class I sludge management facility and for each
permit that includes a land application plan, in accordance with the requirements in Parts 124 and 501.
When a fact sheet is not required, a statement of basis must be prepared. A fact sheet must include:

¢ Any calculations or other necessary expianation of the derivation of specific standards for sewage
sludge use or disposal, including a citation to the standard for sewage sludge use or disposal and
reasons why they are applicable.

¢ A brief description of the TWTDS and when appropriate, a sketch or detailed description of the
location of the regulated activity described in the application.

¢ For permits that include a sewage sludge land application plan under §501.15(a)(2)(ix), a brief
description of how each of the required elements of the land application plan are addressed in the
permit.

¢ The name and telephone number of a contact person.

e A description of the procedures for reaching a final decision on the draft permit.
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4.1 INTRODUCTION

This chapter provides guidance on implementation of the requirements for Part 503, Subpart B, which
applies to the land application of sewage sludge. The permit writer should work with the permittee to
determine which of the land application requirements apply to a particular situation. Chapter 2 defines
sewage sludge and provides a detailed description of materials that are not regulated under Part 503.

The first step is to determine whether the use or disposal practice qualifies as land application. For
purposes of Part 503, "land application” is the spreading or spraying of sewage sludge onto the surface
of the land or the injection of sewage sludge beneath the surface of the land to condition the seil or to
fertilize crops grown in the soil.

Sewage sludge may be applied to agricultural land (including pasture and range land), forests, and public
contact sites, such as parks and golf courses. In these situations, the rate at which the sewage sludge is
applied usually is based on the nitrogen requirements of the vegetation or crop grown in the soil.

Sewage sludge also may be applied to disturbed land in an effort to reclaim and vegetate the land. A
reclamation site is an area that has been disturbed by activities such as strip mining, clear-cutting, severe
erosion, or construction. The land is so disturbed that it no longer supports vegetation. Sewage sludge
is applied to restore organic material in the soil and to provide nutrients for vegetation grown in the soil.
In some cases, sewage sludge may be applied to a reclamation site at a rate that is higher than the rate
needed to provide the nitrogen for the vegetation.

Other types of land on which sewage sludge may be applied are lawns and home garden. Sewage sludge
usually is applied to lawns or home gardens in small amounts and is usually sold or given away in a bag
or other container (i.e., receptacle that holds up to one metric ton of sewage sludge) for application to
those types of land.

The permit writer also should determine whether bulk sewage sludge will be applied to the land or
whether sewage sludge will be sold or given away in a bag or other container for land application. This
will help the permit writer determine which of the Part 503 land application requirements apply to a
particular situation.

Sewage sludge that meets certain requirements is T e —
frequently referred to as "exceptional quality™ (see
definition) although this term is not found in Part
503. If a generator or other preparer is able to
demonstrate that a sewage sludge or a material
derived from sewage sludge meets the criteria for
"exceptional quality” sewage sludge, the sewage
sludge is not subject to the general requirements

Exceptional Quality Criteria

Sewage sludge or material derived from sewage
siudge that achieves the ceiling concentrations in
§503.13(b)(1), the pollutant concentrations in
§503.13(b)3), one of the Class A pathogen reduction
alternatives in §503.32(a), and one of the vector

and management practices in the land application
subpart. In addition, whenever an exceptional
quality sewage sludge is used to produce a
material derived from the sewage sludge, the
resulting material is not subject to the Part 503

attraction reduction alternatives in §§503.33(b)(1)
through (b)(8) or a vector attraction reduction method
determined by the permitting authority to be
equivalent, is referred to as exceptional quality
sewage sludge.

requirements. The preparer of this resulting

material does not have to independently demonstrate that the material meets the exceptional quality
criteria as long as all of the sewage sludge from which the material was derived meets the exceptional
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quality criteria. Exceptional quality bulk sewage sludge is not subject to the Subpart B general
requirements and management practices unless the permit writer can show that these requirements are
necessary to protect public health and the environment. When the sewage sludge does not meet the
exceptional quality criteria, the sewage sludge is subject to the Subpart B general requirements and
management practices.

The treatment works generating the sewage sludge may not always be the person ultimately responsible
for the land application of the sewage sludge. The sewage sludge may be transferred to another person
who changes the quality or land applies the sewage sludge. When the generator provides the sewage
sludge to another preparer, the permit writer must decide whether the generator or other preparer is
responsible for the different requirements. This decision should be based on a thorough understanding
of the type of sewage sludge treatment that occurs at each TWTDS. The permit writer may choose to
put some requirements in both permits. Another option is to issue one permit to both entities as co-
permittees.

Appliers who do not change sewage siudge quality will usually not be required to obtain a permit. When
the applier is not the preparer, the permit writer may want to put the applier’s requirements in the
preparer’s permit, to ensure compliance by the applier. Table 4-1 lists the specific Subpart B
requirements that apply to a generator, another preparer, and an applier.

The remainder of this chapter discusses the Part 503 requirements for land application of bulk sewage
sludge and for sewage sludge that is sold or given away in a bag or other container for application to the
land. This chapter also discusses various scenarios for a land application standard. The alternative
requirements for each of the seven elements of a Part 503 standard are combined in the scenarios to
illustrate how those requirements are implemented.

4.2 SPECIAL DEFINITIONS

Section 503.9 contains general definitions applicable to more than one subpart in Part 503. In addition,
§503.11 provides several definitions specifically applicable to land application. This section discusses
some of the definitions in §503.11 and lists the remainder of the definitions in that section and some
selected definitions from §503.9 for reference purposes.

Agronomic Rate

Statement of Regulation

§503.11(b) Agronomic rate is the whole sewage sludge application rate (dry weight basis) designed: (1) to
provide the amount of nitrogen needed by the food crop, feed crop, fiber crop, cover 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.

The important aspect of this definition is that the agronomic rate is a rate that is designed to achieve
certain results at a particular application site. For this reason, site-specific factors (e.g., soil type) must
be considered when designing the agronomic rate.

Many pieces of information are used to design an agronomic rate. These include, among other things,
the nitrogen concentration in the sewage sludge, estimates of available nitrogen from previous sewage
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TABLE 4-1 SUBPART B REQUIREMENTS APPLICABLE TO GENERATORS,
PREPARERS, OR APPLIERS

Generator or Preparer

Applier

General requirements

503.12(d)
503.12(f)
503.12(g)
503.12(i)

General requirements

503.12(a)
503.12(b)
503.12(e)
503.12(h)
503.12()

Pollutant limits

503.13(b)(1), (b)3), or (b)(4)

Pollutant limits
503.13(b)2)

Management practice

503.14(e)

Management practices

503.14(a)
503.14(b)
503.14(c)
503.14(d)

Operational standards

503.15(a)
503.33(b)(1-8)

pathogens
vector attraction reduction

Operational standards

503.32(b)(5) site restrictions for Class B sewage
sludge

503.33(b)(9) vector attraction reduction

503.33(b)(10) vector attraction reduction

Monitoring

503.16(a)

Recordkeeping

503.17(a)(1)
503.17(a)}2)

503.17(a}3)(1)

503.17(a)(4)i)
503.17(a)(5)i)

503.17(a)(6)

exceptional quality sewage sludge
exceptional quality sewage sludge
derived material

sewage sludge subject to pollutant
concentration limits, Class A, and
vector attraction reduction in

§ 503.33(b)(9) or §503.33(b)(10)
sewage sludge subject to pollutant
concentration limits and Class B
sewage sludge subject 10
cumulative pollutant loading rates
sewage sludge subject to annual
pollutant loading rates

Recordkeeping

503.17(a)(3)(ii) sewage sludge subject to pollutant
concentration limits, Class A, and
vector attraction reduction in
§503.33(b)}(9) or §503.33(b)(10)

503.17(a){4)(ii) sewage sludge subject to pollutant
concentration limits and Class B

503.17(a)(5)(ii) sewage sludge subject to
cumulative loading rates

Reporting

503.18

Reporting

503.18
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sludge applications and/or legume residues, the realistic yield of the crop or vegetation grown in the soil,
and the nitrogen requirement for the crop or vegetation.

Annual Pollutant Loading Rate

Statement of Regulation

§503.11(c) Annual pollutant loading rate is the maximum ameunt of a pollutant that can be applied to a unit
area of land during a 365 day period.

An annual pollutant loading rate (APLR) limits the amount of a pollutant that can be applied to the land
in sewage sludge each year. It does not limit the concentration of a pollutant in the sewage sludge. To
ensure that none of the annual pollutant loading rates are exceeded, the annual whole sludge application
rate that does not cause any of those rates to be exceeded must be determined using the procedure in
Appendix A of Part 503. The APLR only applies to sewage sludge that does not meet the pollutant
concentrations and is sold or given away in a bag or other container for application to the land.

Annual Whole Siudge Application Rate

Statement of R ation

§503.11(d) Annual whole sludge application rate is the maximum amount of sewage studge (dry weight basis)
that can be applied to a unit area of land during a 365 day period.

The annual whole sludge application rate (AWSAR) is the amount of sewage sludge (i.e., tons per acre)
applied to a hectare of the land in a year. In most cases, the AWSAR for bulk sewage sludge is limited
to the agronomic rate for the application site. For sewage sludge sold or given away in a bag or other
container, the AWSAR is the rate determined using the procedure in Appendix A of Part 503.

Bulk Sewage Sludge

Statement of Regulation

§503.11(e) Bulk sewage sludge is sewage sludge that is not sold or given away in a bag or other container
for application to the land,

Bulk sewage sludge refers to sewage sludge that usually is applied to the land in large amounts.
However, small amounts of sewage sludge (e.g., less than one metric ton) also can be bulk sewage sludge
if the Part 503 land application requirements for bulk sewage sludge are met when the small amounts are
land applied.
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Cumulative Pollutant Loading Rate

Statement of R ation

§503.11(D Cumulative pollutant loading rate is the maximum amount of an inorganic poliutant that can be
applied to an area of land.

This type of pollutant limit regulates the amount of a pollutant in sewage sludge that can be applied to
a unit area of land rather than the concentration of the poliutant in the sewage sludge. This amount is
not an annual amount, but the cumulative amount that can be applied to the land (i.e., for the life of the
application site). Cumulative pollutant loading rates (CPLRs) only apply to bulk sewage sludge that is
land applied because records have to be kept of the amount of each pollutant applied to a site in sewage
sludge. It is impracticable to keep records of the amount of pollutants in sewage sludge sold or given
away in a bag or other container that is applied to the land. CPLRs do not apply to sewage sludge that
meets the pollutant concentrations.

Land Application

Statement of Regulation

§503.11(h) 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
soil so that the sewage sludge can either condition the soil or fertilize crops or vegetation grown

in the soil.
L 2

Land application refers to the application of sewage sludge to an area of land to take advantage of the soil
conditioning properties or fertilizer value of the sewage sludge. Placement of sewage sludge on the land
for other purposes is considered surface disposal of sewage sludge in Part 503.

Other Container

Statement of Regulation

§503.11() Other _container is either an open or closed receptacle. This includes, but is not limited to, a
bucket, a box, a carton, and a vehicle or trailer with a load capacity of one metric ton or less.

The definition of other container limits the amount of sewage sludge that can be sold or given away in
a bag or other container to one metric ton or less. This definition is used because the assumptions made
to develop some of the Part 503 requirements (e.g., annual pollutant loading rates) only are applicable
to small amounts of sewage sludge applied to certain types of land (e.g., lawns and home gardens).
Usually only sewage sludge that is sold or given away in a bag or other container is applied to those types
of land. Note that amounts of sewage sludge less that one metric ton also can be classified as bulk
sewage sludge as discussed above.
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The remaining definitions from §503.11 and selected definitions from §503.9 are shown below for
reference purposes.

Statement of Regulation

§503.11(a) Agricultural 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.

§503.9(a) Apply sewage sludge or sewage sludge applied to land means land application of sewage
sludge.

§503.9(d) Cover crop is a small grain crop, such as oats, wheat, or barley, not grown for harvest.

§503.9(g) Domestic sewage is waste and wastewater from humans or household operations that is

discharged to or otherwise enters a treatment works.

§503.9(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 seolids content).

§503.9()) Feed crops are crops produces primarily for consumption by animals.
§503.9¢(k) Fiber crops are crops such as flax and cotton.

8503.9(1) Food crops are crops consumed by humans. This includes, but is not limited to, fruits,
vegetables, and tobacco.

§503.11(g) Forest is a tract of land thick with trees and underbrush.
§503.11() Monthly average is the arithmetic mean of all measurements taken during the month.

§503.11(k) Pasture is land on which animals feed directly on feed crops such as legumes, grasses, grain
stubble, or stover.

§503.11(}) Public contact site is land with a high potential for contact by the public. This includes, but
is not limited to, public parks, ball fields, cemeteries, plant nurseries, turf farms, and golf
courses.

§503.11(m) Range land is open land with indigenous vegetation.

§503.11(n) Reclamation site is drastically disturbed land that is reclaimed using sewage sludge. This
includes, but is not limited to, strip mines and construction sites.

§503.9(bb) Wetlands means those areas that are inundated or saturated by surface water or ground
water at a frequency and duration to support, and that under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes, bogs, and similar areas.

4.3 GENERAL REQUIREMENTS

The application of sewage sludge to the land may involve several persons. Not all of these persons need
to receive a permit, but all of them must comply with the appropriate Subpart B requirements. This
section discusses the general requirements in the Part 503 land application subpart. They require persons
preparing and applying sewage sludge to obtain information about the Part 503 land application
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requirements, to comply with the requirements, and to provide such information as necessary for other
persons involved in preparing and land applying sewage sludge to comply with the requirements. The
general requirements that apply to land application of bulk sewage sludge and to sewage sludge sold or
given away in a bag or other container for application to the land are both discussed in this section.
These general requirements do not normally apply to exceptional quality sewage sludge. However, the
permit writer may apply any or all of these general requirements to bulk exceptional quality sewage
sludge, if she can show that these requirements are necessary to protect public health and the environment
from any reasonably anticipated adverse effect that may occur from any pollutant in the bulk sewage
sludge.

4.3.1 BULK SEWAGE SLUDGE - PREPARER

Several of the Part 503 general requirements for land application apply to the person who prepares bulk
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Provide Concentration of Total Nitrogen in Sewage Sludge

Statement of Reguiation
§503.12{d) The person who prepares bulk sewage siudge that is appiied to agricuiturai land, forest, a pubiic

contact site, or a reclamation site shall provide the persen who applies the bulk sewage sludge
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sewage sludge.

This general requirement requires that the person who prepares the sewage sludge (i.e., the generator of
the sewage sludge or the person who derives a materiai from sewage siudge) provide the person who
applies bulk sewage sludge to agricultural land, forest, a public contact site, or a reclamation site written
notification of the total nitrogen concentration in the sewage siudge. The purpose of this requirement is
to provide the land applier information needed by the applier to design the agronomic rate for the
application site.

In addition to the total nitrogen concentration, the preparer should provide the applier the total Kjeldahl
nitrogen, ammonia nitrogen, and nitrate nitrogen concentrations in the bulk sewage sludge. With that
information and information about the application site (e.g., soil type and nitrogen in previous application
of bulk sewage sludge), the applier can design the agronomic rate for the application site. This is
discussed further in the section on land application management practices for bulk sewage sludge.

Note that this general requirement does not apply to sewage sludge that is sold or given away in a bag
or other container for annlmahnn to the land. In this situation. the guaranteed whole percentaoce of
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nitrogen in the sewage sludge is usually printed on a label or information sheet along with an application
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needed to ensure that the sewage sludge in not over-applied with respect to nitrogen.
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Provide Information to the Person Who Applies Bulk Sewage Sludge

1

Statement of Regulation

§503.12() When a person who prepares bulk sewage sludge provides the bulk sewage sludge to a person
who applies the bulk sewage sludge to the land, the person who prepares the bulk sewage sludge
shall provide the person who applies the sewage sludge notice and necessary information to
comply with the requirements in this subpart.

Under this general requirement, the person who prepares bulk sewage sludge is required to provide the
person who applies the bulk sewage sludge to the land information needed to comply with the Part 503
requirements. This includes the nitrogen content of the sewage sludge, the concentration of the Part 503
pollutants in the sewage sludge, the class of pathogen reduction, whether vector attraction reduction is
achieved through treatment, and the requirements for which the applier is responsible (e.g., management
practices, vector attraction reduction if the sewage sludge is injected below the land surface or
incorporated into the soil, and the Class B site restrictions).

The preparer also should notify the applier whether a record of the amount of each pollutant applied to
the site in sewage sludge has to be kept because the sewage sludge is subject to the CPLR and whether
the permitting authority in the state where the sewage sludge will be applied has been notified if that state
is other than the state in which the sewage sludge is generated. In addition, the applier should be notified
about the applicable Part 503 general requirements and recordkeeping requirements.

Provide Information to Another Person Who Prepares Sewage Sludge

Statement of Regulation

§503.12(g) When a person who prepares sewage sludge provides the sewage sludge to another person who
prepares the sewage sludge, the person who provides the sewage sludge shall provide the person
who receives the sewage shudge notice and necessary information to comply with the requirements
in this snbpart.

When a person receives sewage sludge from a preparer and then changes the quality of the sewage
sludge, the second person also is a preparer because they derive a material from sewage sludge. This
general requirement requires that the original preparer (the generator of the sewage sludge in most cases)
provide the other preparer notice and necessary information to comply with the land application
requirements.

The information that has to be provided to the new preparer is the applicable Part 503 requirements for
land application, including general requirements, pollutant limits, management practices, operational
standards for pathogens and vector attraction reduction, and the frequency of monitoring, recordkeeping,
and reporting requirements. In addition, the original preparer should provide the new preparer the
applicable general provisions in Subpart A of Part 503 (e.g., the requirement for a preparer in § 503.7).

In this case, the notice and necessary information requirement in § 503.12 (g) is the only requirement that
applies to the original preparer because the quality of the original preparer’s sewage sludge is changed
by a subsequent preparer. The new preparer is now responsible for the Part 503 requirements if the
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derived material is applied to the land, including the requirement for a person who prepares sewage
sludge in §503.7.

Interstate Transfer Notification Requirement

Statement of Regulation

§503.12() Any person who prepares bulk sewage sludge that is applied to land in 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 application 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
permit number (if appropriate) 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.

The purpose of this general requirement is to alert the permitting authority that bulk sewage sludge that
is generated in one state will be land applied in another state. The permitting authority can then decide
what action to take, if any.

This general requirement requires the person who prepares the bulk sewage sludge to notify the
permitting authority in the state where the sewage sludge will be land applied if that state is different from
the state in which the sewage sludge is generated. As part of the notification, the preparer must provide
the location of the application site, the approximate time period bulk sewage sludge will be applied to the
site, and the name and address of both the preparer and the applier.

4.3.2 BULK SEWAGE SLUDGE - APPLIER

In general, the permit writer will not issue a permit to persons involved in applying sewage sludge if
these persons are not generating or preparing the sewage sludge. However, the permitting authority may
designate the applier as a TWTDS if a permit is necessary to protect public health and the environment
or to ensure compliance with Part 503. In some situations, such as when sewage sludge comes from
another State, the permit writer might want to specify the information that the applier must obtain. The
applier may be required to obtain all sampling data on pollutant concentrations in the sewage sludge and
all data on pathogen and vector attraction reduction requirements from the preparer. Alternatively, the
permit writer may require the applier to sample the sewage sludge received from the preparer to obtain
the sewage sludge quality data. The following Part 503 general requirements must be met by the applier
whether or not they are included in a permit.
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Comply With the Part 503 Land Application Requirements

Statement of Regulation

§503.12(a) No person shail apply sewage sludge to the land except in accordance with the requirements in
this subpart.

The first general requirement for the applier of bulk sewage sludge is that no person shall apply sewage
sludge to the land except in accordance with the requirements in the land application subpart. This
general requirement places the responsibility on the land applier to ensure that the requirements related
to the land application site are met when the sewage sludge is actually land applied. These requirements
include, but are not limited to, management practices, certain vector attraction reduction options, and the
Class B site restrictions.

The land applier also should request information from the preparer that indicates that the treatment-related
Part 503 land application requirements have been met, as appropriate. This includes pollutant
concentrations in the sewage sludge, the class of pathogen reduction, and whether vector attraction
reduction is achieved through treatment. The land applier needs this information to determine the
requirements that he has to meet.

The person who applies bulk sewage sludge is also responsible for keeping certain records. These include
the cumulative load of each inorganic pollutant applied to the land in sewage sludge if the CPLRs are
applicable, whether the management practices are met, whether the sewage sludge is either injected below
the land surface or incorporated into the soil for vector attraction reduction (as appropriate), whether the
Class B site restrictions are met (as appropriate), and whether the requirement in §503.12(e} to obtain
information has been met.

Do Not Exceed Any of the Cumulative Pollutant Loading Rates at a Land
Application Site

Statement of Regulation

§503.12(b) No person shall apply sewage sludge subject to the cumulative pollutant loading rates in
§503.13(b)(2) to agricultural land, ferest, a public contact site, or a reclamation site if any of the
cumulative poflutant joading rates in §503.13(b)(2) has been reached.

This general requirement addresses land application of bulk sewage sludge when the CPLRs are met.
1t does not apply if the pollutant concentration limits in Table 3 of § 503.13 are met when sewage sludge
is land applied.

Under this general requirement, no additional amount of bulk sewage sludge subject to the CPLRs can
be applied to agricultural land, forest, a public contact site, or a reclamation site if any CPLRs have been
reached at the application site. Records of the amount of each pollutant applied to a site since July 20,
1993, have to be kept to ensure that none of the CPLRs have been exceeded. If the amount of each
pollutant applied to a site in bulk sewage sludge prior to July 20, 1993, is known, that amount can be
subtracted from the CPLR for a pollutant to determine the additional amount of the pollutant that can be
applied in sewage studge. Note that bulk sewage sludge which meets the pollutant concentration limits
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can be applied to agricultural land, forest, a public contact site, or a reclamation site after a CPLR has
been reached at the application site.

Under this general requirement, the land applier must keep a record of the amount of each Part 503
pollutant applied to an application site in bulk sewage sludge subject to the CPLRs. Those records must
be kept indefinitely and must be made available to other persons who apply bulk sewage sludge to the
same site. In this case, the records of the amount of each pollutant applied to the site are considered
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Obtain Information Needed to Comply

Statement of Regulation

§503.12(e)(1) The person who applies sewage sludge to the land shall obtain information needed to comply with
the requirements in this subpart.

§503.12(e)(2) (i) Before bulk sewage sludge subject to the cumulative pollutant loading rates in §503.13(b)(2)
is applied to the land, the person who proposes to apply the bulk sewage sludge shall contact
the permitting authority for the State in which the bulk sewage sludge will be applied to
determine whether bulk sewage sludge subject to the cumulative pollutant loading rates in
§503.13(b)(2) has been applied to the site since July 20, 1993,

(i) If bulk sewage sludge subject to the cumulative pollutant loading rates in §503.13(b)(2) has
not been applied to the site since July 20, 1993, the cumulative amount for each pollutant
listed in Table 2 may be applied to the site in accordance with §503.13(a)(2)().

(iii) If bulk sewage sludge subject to the cumulative pollutant loading rates in §503.13(b)(2) has
been applied to the site since July 20, 1993, and the cumulative amount of each pollutant
applied to the site in the bulk sewage sludge since that date is known, the cumulative
amount of each pollutant applied to the site shall be used to determine the additional amount
‘of each pollutant that can be applied to the site in accordance with §503.13(a)(2){).

(iv) I bulk sewage sludge subject to the cumulative pollutant loading rates in §503.13(b)(2) has
been applied to the site since July 20, 1993 and the cumulative amount of each pollutant
applied to the site in the bulk sewage sludge since that date is not known, an additional
amount of each pollutant shall not be applied to the site in accordance with §503.13(a)(2)(i).

This general requirement requires the person who applies sewage sludge to the land to obtain information
needed to comply with the requirements of this subpart. In most cases, the land applier gets the
information from the preparer of the sewage sludge. This includes information on the applicable general
requirements, the concentration of pollutants in the sewage sludge, the class of the sewage sludge with
respect to pathogens, and whether vector attraction reduction was achieved through treatment of the
sewage sludge. In addition, the applier should request information about the nitrogen concentration in
the sewage sludge and which of the Part 503 requirements have to be met by the applier.

In the case where the CPLRs are met, the applier is responsible to determine the amount of each pollutant
applied previously to the site in bulk sewage sludge. This is done by first contacting the permitting
authority for the state where the application site is located to get the names of persons who applied bulk
sewage sludge to the site under the CPLR concept since July 20, 1993. Next, the applier has to contact
each of the previous appliers to get their records on the amount of each pollutant applied to the site in
bulk sewage sludge. The current applier then subtracts the amounts applied previously from the CPLR
to determine the additional amount of each pollutant the current applier could apply to the site.
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When the records of the amounts of each pollutant applied previously to the land in bulk sewage sludge
can not be found, additional amounts of sewage sludge can not be applied to that site under the CPLR
concept. However, sewage sludge that meets the pollutant concentration limits can be applied to that site,
assuming that all other applicable Part 503 requirements are met.

Provide Notice to the Owner or Leaseholder of the Land on Which Bulk Sewage
Sludge Is Applied

Statement of Regulation

§503.12¢h) The person who applies bulk sewage sludge to the land shall provide the owner or lease holder
of the land on which the bulk sewage sludge is applied notice and necessary information to
comply with the requirements in this subpart.

This general requirement requires the person who applies bulk sewage sludge to provide the owner or
leaseholder of the land on which the bulk sewage sludge is applied notice and necessary information to
comply with the Part 503 land application requirements. The purpose of this general requirement is to
ensure the transfer of information about the Part 503 requirements to the appropriate persons.

The Part 503 land application requirements that may apply to the owner or lease holder of the land
include the site restrictions for a Class B sewage sludge. These include a prohibition on harvesting
certain types of crops and grazing animals for certain periods, and restricting public access for certain
periods. This general requirement ensures that the owner or lease holder is notified about these
restrictions. The land applier knows about the restrictions because the preparer of the sewage sludge
provides the information to the applier.

In addition to the site restrictions for a Class B sewage sludge, the owner or lease holder of the land
should know that sewage sludge is being applied to the land and that the appropriate Part 503 land
application requirements have been met. This information also should be provided by the land applier.

Notify the Permitting Authority When the Cumulative Pollutant Loading Rates Are
Met

Statement of Regulation

§503.12(j) Any person who applies bulk sewage sludge subject to the cumulative pollutant loading rates in
§503.13(b)(2) to the 1and shall provide wriften notice, prior to the initial application of bulk
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 latitude 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 apply the bulk sewage sludge.
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This general requirement addresses the situation where more than one person applies bulk sewage sludge
to a site under the CPLR concept. Without knowing who all the appliers are, there is no way to
determine when any of the CPLRs are reached at a site.

Under this general requirement, the person who applies bulk sewage sludge to the land under the CPLRs
must notify the permitting authority prior to the initial application of the bulk sewage sludge. The applier
provides the permitting authority the location of the application site, the appropriate time bulk sewage
sludge will be applied to the site, and the name and address of the land applier. Note that the preparer
does not provide the permitting authority the amounts of the Part 503 pollutants applied to the site in bulk
sewage sludge. This information is kept by the land applier. However, because the permit writer will
normally issue a permit to the preparer but not to the applier, this notification requirement may be
addressed in the preparer’s permit.

This general requirement applies any time bulk sewage sludge is applied under the CPLR concept,
whether the application site is within the state where the bulk sewage sludge is generated or out-of-state.
Thus, the permitting authority should have a record of all persons who apply bulk sewage sludge to a
particular site.

The permitting authority provides the names of previous appliers to a new applier when the new applier
notifies the permitting authority prior to the initial application by the new applier. The new applier has
to contact the previous appliers to obtain the amount of each of the Part 503 pollutants applied to the site
in bulk sewage sludge by the previous appliers. The new applier uses that information to adjust the
amount of each pollutant the new applier can apply to the site in bulk sewage sludge without causing any
of the CPLRs to be exceeded.

This general requirement is very important to the implementation of the CPLR concept. As indicated
above, without knowing the amount of each of the Part 503 pollutants applied previously in bulk sewage
sludge, there is no way to know when any of the CPLRs are reached at a particular site.

4.3.3 SEWAGE SLUDGE SOLD OR GIVEN AWAY IN A BAG OR OTHER CONTAINER -
PREPARER

Only one of the land application general requirements applies to a person who prepares sewage sludge
that is sold or given away in a bag or other container for application to the land. It addresses the
situation where the preparer of the sewage sludge provides the sewage to another person who prepares
the sewage sludge (i.e., changes the quality of the sewage sludge).

Provide Sewage Sludge to Another Person Who Prepares the Sewage Sludge

Statement of Regulation

§503.12(g) When a person who prepares sewage sludge provides the sewage sludge to another person who
prepares the sewage sludge, the person who provides the sewage sludge shall provide the person
who receives the sewage sludge notice and necessary information to comply with the requirements
in this subpart.

In this situation, the person who provides sewage sludge to another preparer must provide the person who
prepares the sewage sludge notice and necessary information about the Part 503 requirements for sewage
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sludge that is sold or given away in a bag or other container. This includes information on the general
provisions in subpart A of Part 503 (e.g., the provision in § 503.7 for a preparer of sewage sludge) and
the appropriate requirements in the Jand application subpart for the seven elements of a Part 503 standard
(i.e., general requirements, pollutant limits, management practices, operational standards, and frequency
of monitoring. recordkeeping, and reporting requirements).

The original preparer’s (i.e., most likely the generator of the sewage sludge) responsibilities under Part
503 are reduced in this situation. The original preparer only is required to provide notice and necessary
information to the other person about the Part 503 land application requirements. The person who
prepares the sewage sludge is responsible to ensure the applicable Part 503 land application requirements
are met.

4.3.4 SEWAGE SLUDGE SOLD OR GIVEN AWAY IN A BAG OR OTHER CONTAINER -
APPLIER

When sewage sludge is sold or given away in a bag or other container for application to the land, there
are two general requirements that the applier has to meet. They include the requirements to apply the
sewage sludge in accordance with Part 503 and to obtain information needed to comply with Part 503.
Because it is unlikely that an applier of this type of sewage sludge would be designated as a TWTDS,
these conditions would probably be placed in the preparer’s permit.

These general requirements only apply when the APLRs in Table 4 of §503.13 are met. If the pollutant

concentration limits in Table 3 of § 503.13 are met when sewage sludge is sold or given away in a bag
or other container, the general requirements do not apply.

Comply with the Part 503 Land Application Requirements

Statement of Regulation
§503.12(a) No person shall apply sewage sludge to the land except in accordance with the requirements in
| this subpart.

This general requirement requires the person who applies the sewage sludge to the land to comply with
the appropriate Part 503 land application requirements. In most cases, the applier in this situation is a
home owner.

The Part 503 requirements that have to be met are the instructions on a label or information sheet, which
is required when the APLRs are met. The label or information sheet includes the AWSAR (e.g., pounds
of sewage sludge per 1,000 square feet) for the sewage sludge and a statement that the AWSAR can not
be exceeded. The applier must follow the instructions on the label or information sheet.

Obtain Information Needed to Comply With Part 503

Statement _of Regulation

§503.12(¢)(1) The person who applies sewage sludge to the land shall obtain information needed to comply with
the requirements in this subpart.
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Under this general requirement, the person who applies sewage sludge that is sold or given away in a bag
or other container to the land is required to obtain information to comply with the Part 503 requirements.
This is done by reading the instructions on the label or information sheet related to the Part 503
requirements and following those instructions.

4.4 POLLUTANT LIMITS

Subpart B of Part 503 contains pollutant limits for sewage sludge that is land applied. These limits,
which include ceiling concentration limits, cumulative pollutant loading rates, pollutant concentration
limits, and annual pollutant loading rates, are discussed in this section.

§503.13
§503.13(a)

§503.13(a)(1)

§503.13(a)(2)

§503.13(a)(3)

§503.13(2)(4)

Statement of Regulation

Pollutant limits
Sewage sludge

Bulk sewage sludge or sewage sludge sold or given away in a bag or other container shall net be
applied to the land if the concentration of any pollutant in the sewage sludge exceeds the ceiling
concentration for the pollutant in Table 1 of §503.13.

If bulk sewage shidge is applied to agricultural land, forest, and public contact site, or a
reclamation site, either:

(i) the cumulative loading rate for each pollutant shall not exceed the cumulative loading rate
for the pollutant in Table 2 of §503.13; or

(i) the concentration of each pollutant in the sewage sludge shall not exceed the concentration
for the pollutant in Table 3 of §503.13.

If bulk sewage studge is applied to 2 lawn or a home garden, the concentration of each pollutant
in the sewage sludge shall not exceed the concentration for the pollutant in Table 3 of §503.13.

If sewage sludge is sold or given away in a bag or other container for application to the land,
either:

(@ the concentration of each pollutant in the sewage sludge shall not exceed the concentration
for the pollutant in Table 3 of §503.13; or

(ii) the product of the concentration of 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 in Table 4 of §503.13 to be exceeded. The procedure used to
determine the annual whole studge application rate is presented in Appendix A of this part.

]|
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4.4.1 CEILING CONCENTRATION LIMITS - ALL LAND APPLIED SEWAGE SLUDGES

Statement of Regulations

§503.13 Pollutant limits
TABLE 1 OF §503.13 —~ CEILING CONCENTRATIONS
Ceiling Concentration
Pollutant (milligrams per kilogram)*
Arsenic 75
Cadmium 85
Copper 4,300
Lead 840
Mercury 57
Molybdenum 75
Nickel 420
Selenium 100
Zinc 7,500
*Dry weight basis

The ceiling concentration limits for sewage sludge that is land applied are presented above. They are
expressed in milligrams of pollutant per kilogram of sewage sludge on a dry weight basis.

All sewage sludge that is land applied, both bulk sewage sludge and sewage sludge sold or given away
in a bag or other container, has to meet the ceiling concentration limits. These limits are instantaneous
values, which means that all samples of sewage sludge analyzed for the Part 503 pollutants have to meet
the limits.

The ceiling concentration limits are the least stringent of the concentration value calculated using the
CPLRs and assumed values for site life and AWSAR (see discussion below for the pollutant concentration
limits), and the 95th percentile value for the pollutant from EPA’s 1988 National Sewage Sludge Survey
(NSSS). They prevent sewage sludges with high pollutant concentrations from being land applied.

After the ceiling concentration limits are met, one of two other groups of pollutant limits also have to be
met when sewage sludge is land applied. These groups of limits are discussed below.
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4.4.2 BULK SEWAGE SLUDGE

Cumulative Pollutant Loading Rates

Statement of R ations
§503.13 Pollutant limits
TABLE 2 OF §503.13
Pollutant Cumulative Pollutant Loading Rate (kg/ha)
Arsenic 41
Cadmium 39
Copper 1,500
Lead 300
Mercury 17
Molybdenum *
Nickel 420
Selenium 1060
Zinc 2,800
*The molybdenum limit was deleted on February 25, 1994 (59 Federal Register 9095). EPA plans to propose a
new molybdenum limit in a subsequent amendment to Part 503.
|

The Part 503 CPLRs are presented above. They limit the amount of a pollutant that can be applied to
an area of land in bulk sewage sludge. The CPLRs are expressed in kilograms of pollutant per hectare
of land for the life of the application site.

The CPLRs are based on the results of an exposure risk assessment during which 14 pathways of
exposure were evaluated. The number of pathways evaluated for a pollutant varied depending on whether
the pathway was appropriate for a pollutant (e.g., the vapor pathway was not evaluated for inorganic
pollutants) and on the availability of information.

The result of a pathway analysis was either a CPLR or a pollutant concentration that was converted to
a CPLR. The most stringent CPLR for all of the pathways evaluated is the CPLR for the pollutant in
Table 2 of §503.13. Thus, a Part 503 CPLR protects public health and the environment from the
reasonably anticipated adverse effect of the pollutant for all of the exposure pathways evaluated for a
pollutant.

The other pollutant limits in subpart B (i.e., ceiling concentration limits, pollutant concentration limits,
and annual pollutant loading rates) were developed using the CPLRs and some conservative assumptions.
Because the CPLRs were used to develop the other limits, EPA concluded that the other limits also
protect public health and the environment when sewage sludge is land applied.

When bulk sewage sludge that is applied to the land is subject to the CPLRs, records have to be kept of
the amount of each pollutant applied to the land in the bulk sewage sludge. When any of the 10 CPLRs
is reached at a land application site, an additional amount of bulk sewage sludge subject to the CPLRs
can not be applied to the site. In most cases, not all of the CPLRs will be reached at a site at the same
time. This provides an additional measure of protectiveness for the pollutants for which the CPLR is
never reached at an application site.
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A permit writer can estimate the amount of time that a specific site will be able to receive sewage sludge
without exceeding the CPLRs if the AWSAR remains the same. Figure 4-1 shows the procedure to use
to estimate site life and Figure 4-2 provides an example calculation.

Pollutant Concentration Limits

§503.13(b)(3) Pollutant concentrations
TABLE 3 OF §503.13 ~ POLLUTANT CONCENTRATIONS

Monthly Average Concentration

Pollutant {milligrams per kilogram)'
Arsenic 41
Cadmium 39

Copper 1,500

Lead 300

Mercury 17
Molybdenum *

Nickel 420
Selenium 100

Zinc 2,800

"Dry weight basis

*The molybdenum limit was deleted on February 25, 1994 (59 Federal Register 9095). EPA plans te propose a new
molybdenum limit in a subsequent amendment to Part 503,

The second group of pollutant limits that can be met when bulk sewage sludge is land applied is the
pollutant concentration limits shown above. They limit the concentration of a pollutant in the bulk
sewage sludge and are expressed in milligrams of pollutant per kilogram of sewage sludge on a dry
weight basis.

The pollutant concentration limits were developed using the following approach. A pollutant
concentration was calculated using an assumed site of 100 years and an assumed annual whole sludge
application rate of 10 metric tons per hectare in equation (1) below.

CPLR = C X 10 x 0.001 $))
100
where:
CPLR = cumulative pollutant loading rate from Table 2 of §503.13 in kilograms per hectare
100 = assumed site life in years

C = pollutant concentration in milligrams-pollutant per kilogram-sewage sludge (dry weight
basis)
10 = assumed annual whole sludge application rate in metric tons per hectare per 365-day period
0.001 a conversion factor
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Given: Steps 1 and 2 show the information to be obtained from the applicant for use in
calculating the site life

Step 1: The concentration of arsenic, cadmium, copper, lead, mercury, nickel, selenium, and
zinc in the sewage sludge.

Step 2: The whole sludge application rate (SR).
Calculations: Steps 3 through 5 show the procedures, using the information gathered in Steps
1 and 2, to calculate the number of years sewage sludge could be applied to a site

if the pollutant concentrations and SR remain the same.

Step 3: Calculate a yearly pollutant loading rate (PL) for each inorganic pollutant using the
equation below.

PL = C X 0.001 x SR

Where:

PL = Yearly pollutant loading rate for an inorganic pollutant in kilograms per hectare
per 365-day period.

C = Measured pollutant concentration in the sewage sludge in milligrams per kilograms
of total solids (dry weight basis).

SR = Whole sludge application rate in metric tons per hectare per 365-day period (dry
weight basis).

0.001 = Conversion factor.

Step 4: Calculate the years an inorganic pollutant can be applied to the land by dividing the
cumulative pollutant loading rate in Table 2 of §503.13 by the PL calculated in Step 3
of this procedure.

Step 5: Determine the lowest number of years calculated in Step 4 of this procedure. This is the
period that sewage sludge can be applied to the land assuming no change in sludge
quality or application rates, without causing any of the cumulative pollutant loading rates
in Table 2 of §503.13 to be exceeded.

FIGURE 41 PROCEDURES TO CALCULATE SITE LIFE
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Given: Steps I and 2 show the information obtained from the treatment works for use in

calculating site life

Step 1: The pollutant concentrations in sewage sludge (dry weight basis) follow:

Pollutant Measured Concentration (mg/kg)

Arsenic 10

Cadmium 7

Copper 741

Lead 134

Mercury 5

Nickel 42

Selenium 5

Zinc 1,201

Step 2: Whole sludge application rate is 10 metric tons per hectare per 365-day period.

Calculations: Steps 3 through 5 show the calculations, using the information gathered in Steps
1 and 2.

Step 3: Determine the yearly pollutant loading rates (PL) for the pollutants using the equation
provided in Step-3 of Figure 4-1.

Pollutant Measured Concentration (mg/kg) PL (kg/ha/yr)
Arsenic 10 0.10
Cadmium 7 0.07
Copper 741 7.41
Lead 134 1.34
Mercury 5 0.05
Nickel 42 0.42
Selenium 5 0.05
Zinc 1,201 12.01

FIGURE 4-2 EXAMPLE CALCULATIONS FOR DETERMINING SITE LIFE
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Step 4: Calculate the years an inorganic pollutant can be applied to the land by dividing the

CPLR by PL.

Pollutant CPLR* PL** Years

(kg/ha) (kg/ha/yr) (CPLR/PL)

Arsenic 41 0.10 410
Cadmium 39 0.07 557
Copper 1,500 7.41 202
Lead 300 1.34 224
Mercury 17 0.05 340
Nickel 420 0.42 1,000
Selenium 100 0.05 2,000
Zinc 2,800 12.01 233

*From Table 2 of §503.13
**From Step 3

Step 5: Determine the lowest number of years calculated in Step 4.

For this example, the lowest number of years is 202 for copper. Sewage sludge with
the inorganic pollutant concentrations given in Step I of this procedure can be applied
to the land each year at a whole sludge application rate of 10 metric tons per hectare
for a period of 202 years.

FIGURE 4-2 EXAMPLE CALCULATIONS FOR DETERMINING SITE LIFE
(Continued)
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Because the pollutant concentration limits were determined using the CPLRs, EPA concluded that those
limits protect public health and the environment from the reasonably anticipated adverse effects of a
pollutant when bulk sewage sludge is land applied.

The pollutant concentration limits are monthly averages. A monthly average is the arithmetic average
of all measurements taken during the month. Thus, if two measurements are taken during the month
(i.e., two representative samples are collected and analyzed during the month), the monthly average
concentration for a poliutant is the sum of the two measurements divided by two. A monthly average
concentration is not an instantaneous value if more than one measurement is taken during the month (i.e.,
it is the arithmetic average of all measurements taken during the month). Each measurement taken during
the month must meet the ceiling concentration limit for a pollutant whereas the arithmetic average of the
measurements taken during the month must meet the pollutant concentration limit for a pollutant.

When the poliutant concentration limits are met, records of the amount of each poliutant applied to a site
in bulk sewage sludge do not have to be kept. Records of the concentration of the pollutant in sewage
sfudge do have to be kept, however.

4.4.3 SEWAGE SLUDGE SOLD OR GIVEN AWAY IN A BAG OR OTHER CONTAINER

Annual Pollutant Loading Rates

§503.13(b)(4) Amnual pollutant loading rates
TABLE 4 OF §503.13 — ANNUAL POLLUTANT LOADING RATES

Annual Pollutant Loading Rate

Pollutant {kilograms per hectare per 365-day period)’
Arsenic 2.0

Cadmium 1.9

Copper 75

Lead 15

Mercury 0.85

Molybdenum *

Nickel 21

Selenium 5.0

Zinc 140

'Dry weight basis

*The molybdenum limit was deleted on February 25, 1994 (59 Federal Register 9095). EPA plans to propose a new
molybdenum limit in a subsequent amendment to Part 503.

One group of pollutant limits for sewage sludge sold or given away in a bag or other container is the
APLRs shown above. The APLRs limit the amount of sewage sludge that can be applied to an area of
land and are expressed in kilograms of pollutant per hectare of land per 365-day period.

The APLRs were developed using the CPLRs in Table 2 of §503.13 and an assumed life for the
application site. Sewage sludge that is sold or given away in a bag or other container is usually applied
to a public contact site, a lawn, or a home garden. To calculate the APLRs, EPA assumed a site life of
20 years for those types of land. The Agency concluded that a 20-year site life is reasonable for a public
contact site, a lawn, or a home garden.
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The APLRs were calculated by dividing the CPLRs in Table 2 of §503.13 by 20. Because the CPLRs
and a reasonable value for site life were used to calculate the APLRs, EPA concluded that the APLRs
protect public health and the environment from the reasonably anticipated adverse effects of pollutants
in sewage sludge when the sewage sludge is sold or given away in a bag or other container for application
to the land.

The following equation is used to determine the annual whole sludge application rate (AWSAR) for a
sewage sludge that does not cause any of the APLRs to be exceeded at the application site. An annual
whole sludge application rate is calculated for each pollutant using the measured concentration for the
pollutant in the sewage sludge and the APLR for the pollutant in Table 4 of §503.13.

AWSAR = _APLR
C x .001
Where:
AWSAR = annual whole sludge application rate in metric tons per hectare per 365-day period (dry

weight basis)
APLR = annual pollutant loading rate from § 503.13(b)(4) in kilograms per hectare per 365 days
C = concentration of pollutant in sewage sludge in milligrams per kilogram (dry weight basis)
.001 conversion factor

The most stringent of the above annual whole sludge application rates is the rate that has to be included
on a label or information sheet. The person who land applies the sewage sludge is expected to apply the
sewage sludge at a rate that is equal to or less than the rate on the label or information sheet. Figure 4-3
provides an example calculation.

If the pollutant concentration increases for any particular pollutant, the permittee must recalculate and
comply with a new AWSAR. The permittee should notify the permitting authority any time a change in
pollutant concentrations causes a change in the AWSAR. To avoid frequent changes in the AWSAR, the
permittee should use the maximum expected pollutant concentrations when determining the AWSAR.

Pollutant Concentration Limits

The second group of pollutant limits that can be met when sewage sludge is sold or given away in a bag
or other container for application to the land are the pollutant concentration limits in Table 3 of §503.13.
These limits are monthly average values and are expressed in milligrams of pollutant per kilogram of
sewage sludge on a dry weight basis.

The pollutant concentration limits for sewage sludge sold or given away in a bag or other container for
application to the land are the same as the pollutant concentration limits for bulk sewage sludge that is
land applied. Thus, sewage sludge that meets the ceiling concentration limits and the pollutant
concentration limits can be applied to the land in bulk or can be sold or given away in a bag or other
container for application to the land if the other appropriate requirements are met.
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Given: Step 1 shows the information to be gathered from the applicant and the annual poliutant loading rates
Step 1: hi{easure the concentration of arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, and zinc in the sewage
sludge.
Annual pollutant loading rates from Table 4 in § 503.13(b)(4) for land application and measured pollutant concentrations in
the sewage sludge are provided:
Pollutant Annual Pollutant Loading Rate* (kg/ha) Concentration** (mg/kg)
Arsenic 2.0 10
Cadmium 1.9 7
Copper 75 741
Lead 15 134
Mercury 0.85 S
Nickel 21 42
Selenium 5 5
Zinc 140 1,201
¥From Table 4 of § 503.13.
**Measured in the sewage sludge.
Calculations:  Steps 2 and 3 show the procedures, using the information gathered in Step 1, to calculate the annual whole sludge

application rate {AWSAR) that ensures annual pollutant loading rates are not exceeded.

AWSAR using the equation below.

Step 2: Using the pollutant concentrations from Step 1 and the APLRs from Table 4 of the land application regulations, calculate the

APLR
AWSAR = C x 0.001
Where,
AWSAR = Annual whole studge application rate in metric tons (mt) per hectare per 365-day period (dry weight basis).
APLR = Annual pollutant loading rate in kilograms per hectare per 365-day period.
C = Measured pollutant concentration in the sewage sludge in milligrams per kilograms of total solids (dry weight basis).
0.001 =  Conversion factor.
ANNUAL WHOLE SLUDGE APPLICATION RATE {AWSAR)
Pollutant (mt/ha/365-day period*)
Arsenic 200
Cadmium 271
Copper 101
Lead 112
Mercury 170
Nickel 500
Selenium 1,000
Zinc 117

*Dry weight basis.

The lowest Annual Whole Sludge Application Rate for the sewage sludge in this example is 101. If the sewage sludge is
applied to land at a rate greater than 101 metric tons per hectare per 365-day period, the APLR for copper will be exceeded.

Step 3: Determine the AWSAR for the sewage sludge by selecting the lowest AWSAR from those calculated in Step 2.

FIGURE 4-3 EXAMPLE CALCULATIONS FOR DETERMINING THE AWSAR
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4.5 MANAGEMENT PRACTICES
4.5.1 BULK SEWAGE SLUDGE

Section 503.14 specifies four management practices for bulk sewage sludge that is applied to the land.
These management practices provide an additional measure of protection, not considered in the risk
assessment models used to develop the pollutant limits, for endangered species or critical habitat, surface
water, wetlands, and ground water. The management practices do not normally apply to exceptional
quality sewage sludge. However, the permit writer may apply any or all of the management practices
to bulk exceptional quality sewage sludge if he can show that these requirements are necessary to protect
public health and the environment from any reasonably anticipated adverse effect that may occur from
any pollutant in the bulk sewage sludge.

Endangered Species or Critical Habitat Protection

Statement of Regulation

§503.14(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.

Permitting Factors

Land application sites are often located in rural areas that either contain or are surrounded by a wide
variety of plant, fish, and wildlife species, some of which may be endangered or threatened. The
designated critical habitat is any place where a threatened or endangered species lives and grows during
any stage in its life cycle. All threatened or endangered species of plants, fish, and wildlife are listed
in50CFR §17.11 and §17.12. A copy of the lists with references to the original Federal Register listing
notice can be obtained from the U.S. Department of Interior, Fish and Wildlife Service (FWS).

The permit writer may need to verify if any endangered or threatened species of plant, fish, or wildlife
exist on or near the application site. In addition, an application site may be located in the migratory route
of an endangered or threatened species of fish or wildlife and may become a temporary but critical habitat
for such species. The permit writer can obtain such information or verify the information provided in
the permit application by contacting the field office of the FWS. To provide the permit writer with the
requested information, the FWS biologist may need specific data, such as the exact location (preferably
in terms of latitude and longitude), the size of the site, location and size of any nearby body of water,
and type and extent of vegetative cover.

If threatened or endangered species or their designated critical habitats are present in the areas proposed
to receive the sewage sludge, the permit writer will need to determine whether the application of the
sewage sludge to the land will likely cause an adverse effect upon the species or their habitats. An
adverse effect would be the destruction or adverse modification of the critical habitat to the extent that
the likelihood of survival and recovery of the species is diminished. Unfortunately, it may not be
possible to predict the effects of the land application of sewage sludge on the species or habitat without
site specific field studies. In some cases, it may be necessary to prohibit the application of sewage sludge
on sites where threatened or endangered species or their critical habitats are present. However, it may
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be possible to allow the application of sewage sludge concurrent with field studies designed to measure
the effects of this application on the species and their habitats. Best professional judgment should be used
if specific management practices are necessary to protect the species and their habitat.

Permit Conditions

Section 503.14(a) only applies if endangered species of plant, fish, or wildlife are identified at an
application site or if it is determined that the application site is located in the migratory path of any
endangered or threatened species of wildlife. However, as a precautionary measure, the permit writer
may inciude this management practice in the permit as it appears in Part 503.

If it is determined that the application site supports or is part of a critical habitat for a threatened or
endangered species of plant, fish, or wildlife, the permit writer should consult with FWS personnel or
other informed State or local agency personnel to determine and develop necessary permit conditions.’
For example, if the application site is located within the migratory path of an endangered species, the
permit writer could develop a permit condition prohibiting the application of bulk sewage sludge during
the migration period.
Other conditions that the permit writer may include are the following:

¢ Buffer zones that provide an adequate distance from the critical habitat of the endangered species

¢ Requirements for increased frequency of monitoring and reporting in certain areas

¢ Requirements to conduct special studies to determine the impact on the endangered species or its
critical habitat.

Application of Bulk Sewage Sludge to Flooded Land*

Statement of Regulation

§503.14(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 issued pursuant to section 402 or 404 of the CWA.

Permitting Factors

Generally, land is considered flooded when the soil at the surface of the land is saturated with water,
regardless of whether water is visible on the ground. Such flooding conditions may be produced by
heavy precipitation that occurs locally or at some distance from the site, the rise of any nearby surface

'FWS and EPA are in the process of developing consultation guidance for such permitting activities.

Although §503.14(b) addresses application of sewage sludge to both flooded land and frozen or
snow-covered land together, this manual discusses sewage sludge application under these two situations
separately for ease of understanding.
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water levels, the rise of the ground-water table to the surface of the land, the melting of snow and ice
on the ground, or irrigation. Soil that is not well drained or not covered with grass or dense vegetation
can easily become saturated during heavy rainfalls and can remain saturated for an extended period during
rainy seasons. On the other hand, soil that is well drained and covered with thick vegetation can become
saturated but generally does not remain saturated for more than a few days after a major rain shower.

The permit application (particularly the required topographic map) may provide information enabling the
permit writer to determine if a designated site has potential to flood. In addition, the permit writer may
wish to identify flood plains by contacting the local offices of the Army Corp of Engineers and the United
States Geological Survey. Typically, these offices maintain data concerning lands that may be flooded
in the event of precipitation. Particular attention should be paid to sites located adjacent to large water
bodies because these have the greatest potential to flood.

Lands located in flood plains are obviously more likely to become completely or partially flooded and
to remain flooded for an extended period. River floodplains are readily identifiable as the flat areas
adjacent to the river’s normal channel. Floodplains are also identified in the flood insurance rate maps
(FIRMS); flood boundary and floodway maps are published by the U.S. Federal Emergency Management
Agency (FEMA). Guidance in using FIRMS is provided in How to Read a Flood Insurance Rate Map,
published by FEMA. FEMA also publishes The National Flood Insurance Program Community Status
Book, which lists communities in the Emergency or Regular Flood Insurance Programs, including
communities that may not be involved in the National Flood Insurance Program but that have FIRMS or
floodway maps published. Maps and other FEMA publications may be obtained from the FEMA
distribution center.

Areas not covered by FIRMS or floodway maps may be included in floodplain maps available through
the U.S. Army Corps of Engineers, the U.S. Geological Survey, the U.S. Soil Conservation Service, the
Bureau of Land Management, the Tennessee Valley Authority, and State and local agencies. Many of
the river channels covered by these maps may have undergone modification for hydropower or flood
control projects, and the floodplain boundaries represented may not be accurate or representative. To
identify current river channel modifications and land use watersheds that could affect floodplain
designation, it may be necessary to compare the floodplain map series to recent aerial photographs.

The rise of the ground-water table to the surface of the ground due to hydrogeological activities can also
cause flooding of the land. Such flooding conditions are most likely to occur in the lands where the
ground-water table is at the ground surface. Information on the seasonal changes of the water table in
an area can be obtained from the U.S. Geological Survey. If the land regularly experiences upsurges of
ground water and remains saturated for an extended period of time, it may be necessary to identify the
approximate period(s) of the year that such upsurges occur.

Irrigation is a controlled way of saturating the soil. The application of bulk sewage sludge to an irrigated
land may not be a concern when irrigation is occurring during dry weather. In some cases, however, .
land is flooded for an extended period to facilitate the crop or vegetation growth (e.g., rice fields,
artificial reedbeds, or artificial wetlands).

The permit writer should evaluate a land application site for all of the above factors that could cause the
land to become flooded and determine if there are conditions necessary to address in the permit.
Different permit conditions may be needed depending on the location of the land and the extent of time
during which the land generally remains flooded. For example, land located in a flood plain that is often

4-28



4. LAND APPLICATION - PART 503 SUBPART B

flooded may require more specific permit conditions than land that is well drained and becomes saturated
for only a short period during local or seasonal precipitations.

Permit Conditions

Where no potential for floods is noted, the permit writer may incorporate the management practice as it
appears in Part 503. However, if the permit writer finds that potential for flooding exists, the permit
writer may address those land application sites with specific management practices to ensure that sewage

sludge does not enter waters of the United States. Some possible conditions include:

» Restricting the application of bulk sewage siudge to floodplains during periods that such land has
the potential to flood.

¢ Restricting application of bulk sewage sludge during period(s) when the land is saturated.

s Prohibiting the application of bulk sewage sludge during period(s) when the land is flooded for
irrigation.

* Require incorporation within a specific time period.

Application of Bulk Sewage Sludge to Frozen or Snow-Covered Land

Statement of Regulation

§503.14(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 issued pursuant to Section 402 or 404 of the CWA.,

Permitting Factors

Many factors must be considered to determine if bulk sewage sludge applied to frozen or snow-covered
land could enter surface waters or wetlands. When bulk sewage sludge is properly applied to land that
is not frozen, it gradually loses its water content by seepage into the ground and evaporation. However,
it retains most of its nutrients and inorganic pollutants. During precipitation, moist or dewatered sewage
sludge incorporated into the soil increases the soil’s ability to absorb moisture and, therefore, reduces
runoff (Huddleston and Ronayne 1990). On the other hand, when sewage sludge is applied to frozen
land, it lies frozen on the surface of the ground with little or no chance for its moisture content to seep
into the ground. When sewage sludge freezes and thaws repeatedly, it loses most of its water content
in a short period of time during thawing (EPA 1987, Martel 1991). For this reason and because sewage
sludge will thaw before the frozen ground beneath it, there is a greater chance that the sewage sludge will
be washed off by any significant rainfall into a nearby stream, river, lake, or wetland.
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The application of bulk sewage sludge on snow-covered land has certain consequences. Generally, in flat
areas with little rainfall during the thawing season, the snow melt occurs from bottom to top, leaving any
sewage sludge applied to the surface of the snow intact (assuming that the sewage sludge was applied on
the top of the last snow cover of the season). However, if the melting season is intermixed with
precipitation, sewage sludge exposed on the surface of the snow can wash away and enter any nearby
surface water or wetland.

This management practice is not a blanket prohibition of the application of bulk sewage sludge to frozen
or snow-covered land. Rather, it is intended to restrict such application only if the bulk sewage sludge
could enter surface waters or wetlands. For obvious reasons, the permit writer should not be concerned
with this management practice in areas where the ambient air temperature is rarely below freezing or
which seldom receive any significant snow precipitation. The permit writer should first determine
whether the conditions for frozen or snow-covered land exist in the area where sewage sludge is applied
(such information is available from the National Oceanic and Atmospheric Administration). If such
conditions do exist, the permit writer should then determine whether thawing snow or water runoff might
carry sewage sludge into nearby surface waters and should develop permit conditions to address this
eventuality.

The permit writer should consider the following four factors when developing permit conditions for a land
application practice that could involve frozen and snow-covered land: (1) the distance to surface waters
or wetlands, (2) the topography of the land, (3) the average precipitation in the area of the land
application site, and (4) the average length of time that land remains frozen. First, because runoff is
sometimes unavoidable, even over well-drained soils, it is reasonable to assume that the closer a land
application site is to surface waters or wetlands, the greater the chance is for sewage sludge to enter those
water bodies. As a general rule, more care must be taken to develop or determine the necessary permit
conditions where the site is close to water bodies than where a site is one half mile or more from any
surface body of water. The permit writer will need data on the location of any surface waters or wetlands
on or near the application site. The permit application and topographic map submitted as part of the
permit application may provide this information. The U.S. Geological Survey quadrangle maps can also
be used to determine the distance from the application site to water bodies.

The second factor that plays an important role in determining the potential for runoff to surface waters
is topography. The slope of the land affects the amount and velocity of runoff. Hilly and steep terrains
(slope of 6 percent or above) produce more runoff having the capability to transport larger particles
(including sewage sludge) farther and faster (EPA 1983). Flat terrains (slope of less than 6 percent)
generate less runoff and at lower velocity, with little or no capacity to carry larger particles a long
distance (EPA 1983). Snow and ice deposited or accumulated on very hilly or steep terrain are not stable
and often move and break apart during rainfall or thawing. Of special concern is frozen or snow-covered
land that has a fairly steep uninterrupted slope (greater than 6 percent) leading to the edge of a body of
water and that lacks adequate controls to protect the surface water from the avalanching effect of the snow
and ice.

Third, information on average precipitation and general weather patterns is necessary to determine if the
application of sewage sludge to land should be restricted under certain conditions. Generally, heavy
snowfalls and freezing conditions followed by torrential rains of short duration produce large amounts
of runoff that will increase the potential for the sewage sludge to be washed off the land and into nearby
surface waters or wetlands. The information on average precipitation rates and weather patterns needed
to determine the occurrence and duration (months of the year) of such conditions is available for most
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major cities from the following three publications of the National Oceanic and Atmospheric
Administration:

s Climatic Summary of United States

® Monthly Summary of Climatic Data, which provides basic information on total precipitation,
maximum and minimum temperatures, and relative humidity for each day of the month and for
every weather station located in a given area

o [ocal Climatological Data, which provides an annual summary data for a relatively small number
of major weather stations.

Analyzing meteorological data is important to determine if there may be conditions that could produce
excessive surface runoff.

Fourth, the average length of time that land remains frozen in a 365-day period depends on the climatic
conditions and weather patterns of the area. If the land remains frozen for most of a given year and only
briefly thaws, the application of bulk sewage sludge becomes highly questionable. On the other hand,
if the land stays frozen for only few days during a year or briefly freezes at night and thaws during the
day in cold seasons, there may be little or no additional risk of sewage sludge entering nearby surface
waters or wetlands.

Permit Conditions

Considering the above factors, the permit writer should use best professional judgment in determining
the potential for sewage sludge to enter surface waters or wetlands when applied to frozen or snow-
covered land. Where the risk is high, the permit writer should develop permit conditions or require the
permittee to develop and implement specific management practices to minimize this possibility. If the
permit writer determines that bulk sewage sludge has no potential to enter surface waters or wetlands
from snow-covered or frozen land application areas, additional management requirements should not be
necessary. As a general rule, there is little or no chance for sewage sludge to enter surface waters or
wetlands when the land is flat and located in a temperate zone with moderate snow and freezing
conditions and when the application site is very far from any surface waters or wetlands. As a
precautionary measure, the permit writer may want to incorporate the related management practice
verbatim from the Part 503 rule into the permit.

In locations where the land is not very flat (rolling hills with slopes of 6 to 12 percent), receives moderate
amounts of snow and ice, and is fairly distant from any surface waters or wetlands, the permit writer may
consider allowing the application of sewage sludge under certain conditions while the land is covered with
snow (EPA 1983). As part of such permit conditions, the permit writer may require that the sewage
sludge be applied only once to an area and at no time during or immediately before or after any rain
event or that runoff controls, such as buffer zones or any other measure necessary, be required to prevent
sewage sludge from entering surface waters.

In the areas where land is fairly steep (slope of greater than 12 but less than 15 percent) or where there
is high probability that the sewage sludge applied on top of the frozen or snow-covered land will be
washed off by rain and into the nearby surface waters or wetlands, the application of sewage sludge
should generally be allowed only during the time when the ground is not snow-covered, frozen, or
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thawing (saturated) (EPA 1983). Alternatively, the permit writer may allow limited application of sewage
sludge to such snow-covered ground as long as adequate runoff controls are employed to ensure no
sewage sludge can enter surface waters.
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that remains frozen for most of the year and only briefly thaws should be prohibited in most cases.
Finally, if the permit writer determines that additional management practices may be appropriate for sites
on or near wetlands, he or she may include conditions that limit sewage sludge application to times when
lands are not frozen or snow-covered, prohibit sewage sludge application to sites with significant
wetlands, create buffer zones around wetlands, or require diking around wetlands areas.
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Whiie a propcrly COllS[l’l.lC[e(l and mainiained 10-meter seiback provnucs dllC(]Ud[C pr tection to water
bodies in most cases, under certain conditions a wider buffer zone may be necessary. There are also
situations where a2 smaller setback provides adequate protection but this must be approved by the
permitting authority. The major factors in determining the appropriate size of the buffer zone or setback
are: (1) slope of the land, (2) type of surface water being protected, (3) condition of the ground surface
of the buffer, (4) rate of bulk sewage sludge application, (5) water content of the bulk sewage sludge,
and (6) soil permeability.

Generally, steeper slopes produce more runoff with faster velocities thereby increasing the potential for

surface water contamination. As a general rule. the 10-meter sethack should be adeguate if the slope is
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6 percent or less. Land with slopes greater than 6 percent but less than 12 percent may require wider
buffer ZOTies, ulelTJGi'atlﬁﬁ or 1ﬁJ6ChGi’i of the biﬁSGuua soil conservation methods \c .g., CIOp reSquc,
vegetative cover), and/or other runoff controls. The application of sewage sludge to lands with slopes
greater than 12 percent but less than 15 percent may require much wider buffer zones, in addition to
runoff controls. The application of sewage sludge to lands located near surface waters with slopes greater
than 15 percent should be prohibited except where the soil has very good permeability and the slope
length is short and is only a small part of the entire application site (EPA 1983, Huddleston and Ronayne
1990). Sites which do not meet these criteria (e.g., reclamation sites) should be examined on a case-by-
case basis. In addition, slope restrictions should not be imposed if flow patterns and proximity to surface
water would preclude migration to such waters.

The type of surface water to be protected from sewage sludge contamination is the second major factor
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be necessary to protect a body of water used as a source of drinking water or a trout stream extremely
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sensitive to particulate matter and pollutants. Agricultural drainage ditches are examples of water bodies
that may not require a full 10 meter setback.

The condition of the ground surface of the buffer is the third important factor in determining the size of
the buffer zone. A buffer zone that is bare and has very low permeability provides almost no filtering,
while a surface with thick vegetation provides filtration and slows down the runoff.

Liquid sewage sludge is more likely to be washed into the nearby waters than is dried or dewatered
sewage sludge. In addition, if large quantities of sewage sludge are applied on slopes greater than 6
percent, it may be necessary for the permit writer to require injection of liquid sewage sludge into the
soil or incorporation of dried or dewatered sewage sludge into the soil as soon as practicable after
application, in addition to requiring other runoff controls and a setback wider than 10 meters. However,
if the land is fairly steep (12 to 15 percent slope), the 10-meter setback is generally adequate for small
quantities of liquid sewage sludge or dried or dewatered sewage sludge applied to the land as long as the
sludge is immediately incorporated into the soil (EPA 1983, Huddleston and Ronayne 1990).

Permit Conditions

If the permit writer finds that adequate management practices are not in place to prevent sewage sludge
from entering U.S. waters, additional management practices may be appropriate. Such practices may
include developing buffer zones greater than 10 meters and marking the boundaries of these zones using
flags, fences, or lines. Where the permit writer determines that bulk sewage sludge has no potential to
enter waters of the United States, he should incorporate the 10-meter setback with no additional special
conditions stipulated or a lesser setback if the permittee has submitted adequate information to verify that
the smaller setback will provide adequate protection.

The permit writer may need to identify and specify, in the permit, the line from which the buffer zone
distance must be measured. Generally, the setback should be measured from the top confining bank of
the stream, river, creek, pond, or lake. If no bank is present it should be measured form the edge of the
water body or any readily visible high water mark at the time the biosolids are applied.

Agronomic Application Rate

Statement of Regulation

§503.14(d) Bulk sewage sludge shall be applied to agricultural land, forest, or a public contact site, or a
reclamation site at a whole sludge 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.

Sewage sludges typically contain plant nutrients (nitrogen, phosphorus, and potassium), although the
amount of nutrients available from sewage sludge are normally lower than the amounts from most
commercial fertilizers (Huddleston and Ronayne 1990, EPA 1976, EPA 1978). Nitrogen and phosphorus
are the most prevalent nutrients found in sewage sludge, and are the nutrients most needed by plants.
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Nitrate Contamination

Nitrogen exists in the soils and sewage sludge Ln e ——

three basic forms: The nitrogen content of sewage sludge is

) usually reported as inorganic ammonium-

¢ Organic  (C-NH2)—Carbon  based nitrogen, inorganic nitrate-nitrogen, and either
compounds such as proteins, amino acids. total Kjeldahl nitrogen (TKN) or total nitrogen.
This form is not available to plants and TKN represents the organic nitrogen and
must be converted to inorganic nitrogen inorganic ammonium-nitrogen only. Total
by soil microorganisms. Mingralization nitrogen, on the other hand, represents organic

is the conversion of organic N to nitrogen and inorganic ammonium-nitrogen as
inorganic N in the form of ammonium. well as nitrate-nitrogen. Because it is not
Mineralization rates vary for dlfferer.lt possible to analytically test for total organic
types of sludge but most of the organic  pjirogen. an estimate of the total amount of
nitrogen is mineralized to inorganic N in organic nitrogen in the sludge can be made
the first year. All of the organic nitrogen  paged on the analytical results for TKN or total

is expected to have mineralized by the  piirogen. To determine the organic nitrogen,
end of the third year after application. subtract the ammonium-nitrogen from the
TKN, or subtract the sum of ammonium plus
nitrate-nitrogen from the total nitrogen, The
nutrient contents of sewage sludge are normally

¢ [norganic (ammonium NH,*, nitrite NO, ,
nitrate NO;)—Plants use the nitrate and

ammonium ions. The soil microbes and expressed either as percent of dry weight or as
plants compete for this inorganic N. mg/kg dry weight. Specifically, the estimates
Rapidly growing soil microbes can may be made as follows:

immobilize or "tie up” the ammonium
and nitrate in the soil by converting it to
the organic form, and may temporarily

deplete the available N in the soil for Organic N = Total N - (ammonium + nitrate)
plant uptake. The positively charged

Organic N = TKN - ammonium, or

ammonium ions are adsorbed by the clay s ——
and organic matter so that little of this

form is leached. Nitrification is the process whereby soil microbes convert ammonium to nitrate.
Nitrate is very mobile and readily leached. Nitrite is usually not present in significant
concentrations.

¢ Gas (nitrogen, N,, ammonia NH,)—Nitrogen gas is present in the soil atmosphere (air) and a
source of nitrogen for legumes that can convert this to ammonium (NH,*) which is then used by
the plant. In anaerobic conditions, microorganisms can convert nitrate to nitrogen gas and
nitrous oxide (N,O); this process is called denitrification. Under alkaline conditions, ammonium
ions lose a hydrogen ion and become ammonia which readily volatilizes (producing ammonia gas
NH,).

Plants can use only a portion of the total nitrogen in the sewage sludge. Some of the nitrate and
ammonium is lost to the atmosphere by denitrification and volatilization, some of the organic nitrogen
becomes available over time as the mineralization process converts the organic forms to ammonium and
nitrate. Some of the nitrate is lost through leaching. The goal is to supply the necessary amount of
nitrogen needed for the crops or vegetation to produce the desired harvest yield with no leaching of the
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nitrogen below the root zone. The rates of mineralization, plant uptake, volatilization and denitrification
are dependent on many factors and will vary from site to site and at the same site.

Recognizing that sewage sludge, if applied at excessive rates, could deteriorate ground water through
nitrate leaching, Part 503 requires that bulk sewage sludge be land applied at a rate that is equal to or
less than the agronomic rate for the application site. The agronomic rate is the whole sludge application
rate (dry weight basis) 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. . EPA requires that the
agronomic rate not be exceeded when bulk sewage sludge is applied to agricultural or forest land, or a
public contact site. If bulk sewage sludge is applied to a reclamation site, the permit writer may allow
exceedances of the agronomic rate.

The agronomic rate is the ratio of the sewage sludge nitrogen used for the crop (dry weight per unit area)
divided by the available nitrogen in the sludge (dry weight of nitrogen per dry weight of sludge):

Sludge N needed for crop
Available N in sludge

Factors Affecting Nitrogen Availability

Predicting how much sewage sludge can be applied to meet crop yield goals and minimize leaching below
the root zone requires consideration of numerous factors. Some factors that influence the amount of
sewage sludge that can be applied are:

¢ Total nitrogen content in sewage sludge and the concentrations (or percentage of the total
nitrogen) of the various forms in the sewage sludge are influenced by the types of processing
operations. Anaerobic digestion (30 days or longer) produces sewage sludge with high levels of
ammonium but little nitrate (oxygen is required to proceed from ammonia to nitrate) and converts
most of the readily available organic nitrogen to ammonium nitrogen. Aerobically digested
sewage sludge has higher levels of nitrate than anaerobically digested sewage sludge. Dewatering
reduces the ievels of both nitrate and ammonium nitrogen.

¢ The mineralization rate is affected by how well the sewage sludge was stabilized. Poor
stabilization results in more organic nitrogen for mineralization. Good stabilization converts
organic nitrogen into readily available inorganic N leaving only that which is relatively inert and
resistant to further mineralization (this sewage sludge may have a low mineralization rate).

¢ The mineralization rate is also influenced by soil temperature and moisture. Temperature affects
the metabolic rate of microorganisms, thus mineralization rates are typically higher in the summer
months than in the winter months.
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The amount of ammonium lost through volatilization to the atmosphere is affected by pH,
application method, application rate, and soil moisture.

- Soil/sewage sludge pH—Alkaline sewage sludges have greater volatilization losses than more
acidic sewage sludges. The high concentration of hydrogen ions in an acid sewage sludge
increases the level of ammonium ions in the liquid phase of the sewage sludge and consequently
diminishes losses of ammonia.

- Application method—The more thoroughly sewage sludge is mixed with soil after application,
the lower the volatilization loss. Increasing the interaction of the ammonium ion with the
cation exchange complex of the soil reduces the amount subject to volatilization. Volatilization
loss is minimal with subsurface injection of sewage sludge. If sewage sludge is left on the soil
surface, volatilization occurs rapidly with the greatest loss occurring within the first week.
Incorporation of sewage sludge immediately after application can greatly reduce the loss.

- Application rate—Greater amounts of sewage sludge applied increase the percentage of
ammonium ions lost by volatilization, possibly because of the decrease in the number of
ammonium ions in direct contact with the soil.

- Soil moisture—If the soil is saturated before surface application of liquid sewage sludge, the
volatilization rate will be greater due to the decrease in the rate of infiltration. Slowing or
impeding infiltration increases the length of time the aqueous ammonium ion solution is
exposed to drying conditions on the soil surface, thus increasing the volatilization losses from
surface applied alkaline sewage sludges.

The amount of nitrate lost to the atmosphere by denitrification is affected by factors that
contribute to anaerobic conditions and by the metabolic rate of the denitrifying microorganisms.
The factors are:

Soil moisture—Saturated soils have fewer pore spaces occupied by oxygen; thus creating
anaerobic conditions that favor the growth of denitrifying microorganisms.

Soil type—The texture of soil, coarse (sandy) to fine (clay), affects porosity and capacity to
store water and oxygen; thus influencing the prevalence of anaerobic conditions even when soil
is not saturated.

Carbon source—An abundant source of readily oxidizable carbon will increase the
denitrification rate.

Nitrate levels-Denitrification will occur rapidly where nitrate levels provide sufficient source
of nitrogen for the microorganisms.

Procedures for Determining the Agronomic Rate

The site-specific variability of the above factors means that determining the agronomic rate should be
done on a site-specific basis. Many State sewage sludge management programs have developed
procedures based on the knowledge and experience gained in regulating sewage sludge land application.
These procedures account for the local conditions that affect the agronomic rate. Permit writers who need
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assistance in reviewing agronomic rate calculations can contact the Cooperative Extension Service, the
Soil Conservation Service, or independent agronomists specializing in soil evaluation and nutrient
management. These agencies and individuals can provide information on crop nitrogen needs, soil
nitrogen testing, mineralization rates, and volatilization and denitrification losses. Permit writers should
rely on procedures developed by state sludge management programs to determine agronomic rates, unless
they have reason to believe that those procedures are not accurate.

The worksheet in Figure 4-4 illustrates one approach for calculating the agronomic rate. This worksheet
is provided as an example and is not intended to replace the procedures currently being used by
regulatory authorities or agricultural extension services. Many of the factors included in this example
are common to most procedures for calculating agronomic rate. Some of the less common factors are
noted as optional on the worksheet.

At a minimum, all of these procedures consider the nitrogen requirement of the crop, and the nitrogen
content of the sewage sludge. Most procedures address residual nitrogen either through site-specific soil
nitrogen data (from soil monitoring) or estimates of the amount of residual nitrogen from previous sewage
sludge applications. If appropriate, nitrogen losses and nitrogen available from sources other than the
sewage sludge can be factored into the procedures for deriving the whole sewage sludge application rate.

The nitrogen requirements for specific crops also differ by region and are best obtained from either actual
soil test recommendations or from the Cooperative Extension Service’s fertilizer recommendations and
guides available from the County’s Cooperative Extension Service Agent, Land Grant University, the
U.S. Department of Agriculture, or the State sewage sludge regulatory agency. Note that nitrogen
fertilizer recommendations are not typically given for legumes because they fix their own nitrogen, so
purchasing commercial fertilizer is not economical. Therefore, for these crops, nitrogen requirements
should be obtained from crop nitrogen removal information.

Although EPA chose to focus on nitrate contamination of ground water when establishing the agronomic
rate as a requirement in Subpart B, the nutrients from sewage sludge can also degrade surface water
quality. Nutrient overenrichment of surface water bodies is a common problem. EPA’s National Water
Quality Inventory showed that nutrients were the leading cause of water quality declines in lakes,
reservoirs, and estuaries and the second leading pollutant in rivers and streams (EPA 1990). Nitrogen
and phosphorus pose serious threats to surface water quality. This is especially true of phosphorus,
because phosphate ions have low solubility in most soils, so leaching losses are rare. Instead, phosphate
availability for leaching decreases exponentially over time through precipitation reactions, adsorption on
mineral surfaces, and retention by soil constituents. As a result, most of the off-site transport of
phosphorus is associated with sediment erosion and becomes a surface water quality problem.

Appendix H includes information on nutrient planning that can help permit writers understand the many
factors involve in nutrient management. While this information is not necessary for writing permits, it
is useful in understanding all the factors involved in nutrient planning.

4-37



4, LAND APPLICATION - PART 503 SUBPART B

Example Design Worksheet 1—for the Agronomic Rate

S
Key to Symbols and Abbreviations

NH4+ - N= Ammonium nitrogen content of the sewage sludge obtained from analytical
testing of the sewage sludge, kg/mt (dry weight basis).

Kv = Volatilization factor estimating ammonium nitrogen remaining after
atmospheric losses.

Org-N = QOrganic nitrogen content of the sewage sludge obtained from analytical
testing or determined by subtracting NH,-N from TKN, kg/mt (dry weight
basis).

NO;-N = Nitrate nitrogen content of the sewage sludge obtained from analytical
testing, kg/mt {dry weight basis)

Fo = Mineralization rate for the sewage sludge during the first year of
application, in percent of organic nitrogen expressed as a fraction (e.g..
20% = 0.2).

Helpful Conversions

mg/kg = lb/ton X 500

kg/ha = fbs/acre x 1.12

ka/ha = tonsfacre X 2242

mt/ha = tons/acre X 2.24

1. Total available nitrogen from sewage sludge.
a. Ammonium nitrogen. kg/mt

Calculated with the following formula: analytical result for NH,” - N (kg/mt) x Kv (Kv obtained
Jfrom Table W-1)

b. Mineralized organic nitrogen for first year of application. kg/mt
Calculated with the following formula: Org-N % F,, (F,, obtained from Table W-2)
c. Nitrate nitrogen. kg/mt
" Use analytical result for NO-N
d. Total kg/mt
2. Available nitrogen in the soil. kg/ha

(Use whichever is greater a or b)
a. Soil test results of background nitrogen in soil
b. Estimate of available nitrogen from previous sewage sludge applications {(From

Worksheet 2)

3. Nitrogen supplied from other sources {(optional, but recommended):
a. Nitrogen from supplemental fertilizers (if appropriate) kg/ha
b. Nitrogen from irrigation water (if appropriate) kg/ha
c. Nitrogen from previous crop {unless #2 is based on soil testing) kg/ha
d. Other (if appropriate) (specify): kg/ha
e. Total (add a, b, ¢, d, if available). kg/ha

4. Total nitrogen available from existing sources. kg/ha
Add 2 and 3e

S. Available nitrogen loss to denitrification (optional) (check with regulatory authority kg/ha
before using this site-specific factor)

6. Adjusted nitrogen available kg/ha
Subtract 5 from 4

7. Total nitrogen requirement of crop (obtain information from agricultural extension kg/ha
agents or other agronomy professionals)

8. Supplemental nitrogen needed from sewage sludge. kg/ha
Subtract 4 or 6 from 7

9, Agronomic loading rate. mt/ha
Divide 8 by 1

FIGURE 44 WORKSHEETS FOR DETERMINING AGRONOMIC RATE
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Worksheet 2. Example Calculation for Available Mineralized Organic Nitrogen

The organic nitrogen in sewage sludge continues to decompose and release mineral nitrogen through the
mineralization process for several years following its initial application. This residual nitrogen from the previously
applied sewage sludge must be accounted for as part of the overall nutrient budget when deternrining the agronomic
rate for sewage sludge. Residual nitrogen can be determined through soil analysis or calculated using the following
procedure. These calculations must be done for each yearly sewage sludge application unless soil analysis is
performed prior to land application (see example calculations).

Instructions: Complete a separate table for each year sewage sludge was land applied. Note that most do not
calculate beyond the 3rd year because the values become negligible. Sum the values of mineralized Org-N
{Column d) from each table for the particular calendar year you're trying to determine Org-N available. (See
example below)

b. Starting Org-N* | ¢, Mineralization {d. Mineralized Org-N* e. Org-N

2. Year' 3 . N
(kg/ha} | Rate’ (Exhibit W-2) (kg/ha) Remaining’ (kg/ha)

0-1 (year sewage sludge was
applied)
1-2 (1st year after)

2-3 (2nd year after)

'Begin with year sewage sludge is applied and continue for 2 more years.

’In the first year, this equals the amount of Org-N initially applied. In subsequent years, it represents the amount of
org-N remaining from the previous year (i.e., column e).

3The org-N content of the initially applied sewage sludge continues to be mineralized, at decreasing rates, for years
after initial application. See Table W-2 for mineralization values.

‘Multiply column b and column ¢.

*Subtract column d from column b.

Example

Assume anaerobically digested sewage sludge with a 3% org-N content (dry weight basis) was applied to the site at a
rate of 5 mt/ha in 1986. The following year, 1987, 3 mt/ha of sewage sludge (same org-N content a 1986) was
applied to the same site. It is now 1988 and you want to calculate the available nitrogen from previous sewage
sludge applications.

In 1986, the org-N in the sewage sludge applied = (0.03) (5 mt/ha) (1,000 kg/mt) = (50 kg/ha.

In 1987, the org-N in the sewage sludge applied = (0.03) (3 mt/ha) (1,000 kg/mt) = 90 kg/ha.
Calculate the available nitrogen from 1986 and 1987 in the following manner (assume anaerobically digested sewage
sludge).

b. Starting Org-N | ¢, Mineralization | d. Mineralized Org-N e. Org-N
a. Year* {kg/ha) Rate (Exhibit W-2) {kg/ha) Remaining (kg/ha)
1986 Sewage Sludge
0-1 (first application-1986) 150 0.2 30 120
1-2 (1987) 120 0.1 12 108
2-3 (1988) 108 0.05 5.40 102.60
1987 Sewage Sludge
0-1 (first application-1987) 9% ‘ 0.2 18 72
1-2 (1988) gy 0.1 72 64.80
2-3 (1989) 64.8 0.05 3.24 61.56

To determine the total mineratized organic nitrogen available in 1988 from the sewage sludge applied in 1986 and 1987,
add the mineralized Org-N value in the 1988 row of column d of the table for the 1986 sewage sludge to the mineralized
Org-N value in the 1988 row of column d of the table for the 1987 sewage sludge (i.e., 540 + 7.2 = 12.6 kg/ha).
Total mineralized Org-N available in 1988 from previous sewage sludge 12.6 kg/ha.

FIGURE 4-4 WORKSHEETS FOR DETERMINING AGRONOMIC RATE (Continued)
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Table W-1 - Example Volatilization Factors (Kv)

If Sewage sludge Is: Factor Kv Is:
Liquid and surface applied .50
Liquid and injected into the soil 1.0
Dewatered and surface applied .50*

*Use value obtained from State regulatory agencies if available.

Table W-2 - Example Mineralization Rates*

Fraction of Org-N )
Time after | Mineralized from | Fraction of Org-N | Fraction of Org-N
sewage Unstabilized Mineralized from | Mineralized from |Fraction of Org-N
sludge Primary and Waste Aerobically Anaerobically Mineralized from
application Activated Sewage Digested Sewage Digested Sewage Composted
(Year) Sludge Sludge Stadge Sewage Sludge
0-1 .40 .30 .20 10
1-2 .20 15 10 .05
2-3 .10 .08 .05 .03

*Fraction of Org-N present mineralized during the time interval shown.

Note: The volatilization factors and mineralization rate were obtained from the Process Design Manual
for the Land Application of Sewage Sludge (EPA, 1983a). Many States have developed different values
for volatilization and mineralization based on local research. Check with the State authority or local
agricultural extension agent for additional guidance. If available, the permit writer should use state or
locally derived values.

FIGURE 44 WORKSHEETS FOR DETERMINING AGRONOMIC RATE (Continued)

Permit Conditions

To incorporate the agronomic rate management practice in a permit the permit writer should require the
permittee to determine the agronomic rate for his site at the time the sludge is to be applied and then
calculate the appropriate whole sludge application rate. The permit writer should also specify how

frequently these calculations should be done (e.g., annually or for each sewage sludge application).

Part 503 only dictates application of sewage sludge at or below the agronomic rate. If a permit writer
believes nutrient management practices are necessary in certain situations to protect pubiic health or the
environment, she can incorporate other conditions into the permit. Nutrient management planning is the
best way to protect water resources, regardless of land use; it is especially necessary in areas with a high

potential for transport and in environmentally sensitive areas.
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4.5.2 SEWAGE SLUDGE SOLD OR GIVEN AWAY IN A BAG OR OTHER CONTAINER

There is only one management practice that is applicable to sewage sludge that is sold or given away in
a bag or other container for application to the land. It is the requirement for a label or information sheet
to accompany the sewage sludge. As for bulk sewage sludge, the management practice does not apply
to exceptional quality sewage sludge.

Label or Information Sheet Requirements

Statement of Regulation

§503.14(e) Either a label shali be affixed to the bag or other container in which sewage sludge is sold or
given away for application to the land, or an information sheet shall be provided to the person
who receives sewage shudge sold or given away in an other container for application to the land.
The label or information sheet shall contain the following information:

(1) The name and address of the person who prepared the sewage sludge that is sold or given away
in a bag or other container for application to the land.

(2) A statement that application of the sewage sludge to the [and is prohibited except in accordance
with the instructions on the label or information sheet.

(3) The annual whole sludge application rate for the sewage shudge that does not cause any of the
annual pollutant loading rates in Table 4 of §503.13 to be exceeded.

Permitting Factors

The permit writer should determine if a label or an information sheet has been developed. If such a label
or information sheet is already developed, the permit writer should first ensure that the minimum required
information is provided, as listed in § 503.14(¢e), then examine the content for accuracy and consistency
with Part 503. The label or information sheet may contain other information, such as directions for use,
nutrient and mineral content, or any other marketing language that the permittee may wish to add. Ifa
label or information sheet is not provided, the permit writer should require the permittee to develop the
label and describe procedures for distributing the label or the information sheet.

The label or the information sheet must contain an annual whole sludge application rate that does not
cause the annual pollutant loading rates presented in §503.13(b)(4) to be exceeded. The label must
present this information as part of the application instructions using clear, simple, and easy to understand
terms. The application rate should be expressed in units that are easy to understand (e.g., pounds per
acre or pounds per 100 square feet). Section 4.4 of this manual provides detailed instructions on
calculating the annual whole sludge application rate.

4.6 OPERATIONAL STANDARDS
4.6.1 PATHOGENS

Part 503 provides for numerous alternatives for pathogen reduction and a permittee may choose to use
any of the alternatives. The permit writer should not specify the pathogen alternative to be met. To
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verify that the permittee is using an appropriate alternative, the permit writer should consider the
following:

¢ Final Use of Sewage Sludge—The permit writer must be certain what type of land is to be used
by the permittee.

e Sewage Sludge Treatment Processes—The permit writer should identify which treatment
processes the permittee employs. The permit writer should review any submitted sewage sludge
quality data and evaluate any information regarding existing or proposed sewage sludge treatment
processes to verify that the permittee is capable of meeting the pathogen requirements for the land
application practice proposed. The permit writer should then identify which specific pathogen
alternatives are:

- Required by Part 503 for the type of land on which sewage sludge is applied
- Possible given the permittee’s sewage sludge treatment processes

Bulk sewage sludge applied to lawns or gardens or sewage sludge that is sold or given away in a bag or
other container must be treated to reduce the risk of disease transmission to the public using the
substance. Because it is not feasible to impose site restrictions in these situations, the sewage sludge used
in this manner must meet the Class A pathogen reduction requirements. Because of the lower potential
for public exposure and the ability to control public access once the sewage sludge is applied, bulk
sewage sludge that is applied to agricultural land, forest, public contact sites, and reclamation sites does
not have to be treated to achieve the highest reductions. In these cases, either Class A or Class B
pathogen reduction requirements must be met. If the sewage sludge is Class B, site restrictions are
imposed to prevent exposure to the sewage sludge. The different alternatives for achieving pathogen
reduction are discussed in Chapter 8. Table 4-2 indicates which of the pathogen alternatives in Subpart
D apply to bulk sewage sludge and to sewage sludge sold or given away in a bag or other container.
Table 4-3 lists the alternatives that the preparer must meet and those that the applier must meet.

TABLE 4-2 PATHOGEN AND VECTOR ATTRACTION REDUCTION REQUIREMENTS
FOR APPLICATION OF SEWAGE SLUDGE TO DIFFERENT TYPES OF LAND

Sewage Shudge Regulatory Requirements
* Exceptional quality sewage sludge Pathogens—Class A: one in § 503.32(a)
Vectors—one in §§ 503.33(b)(1) through 503.33(b)(8)
s Material meeting exceptional quality criteria or equivalent as determined by the permitting
authority

* Bulk sewage sludge or material derived from bulk
sewage sludge appiied to a lawn or a home garden

® Sewage sludge sold or given away in a bag or a
other container '

* Bulk sewage sludge applied to: Pathogens—Class A or Class B: one in §503.32(a)
or §503.32(b)
- Agricultural land Vectors—one in §§503.33(b)(1) through
- Forest 503.33(b)(10) or equivalent to one in §§503.33(b)(1)
- Public contact site through 503.33(b)(8)

- Reclamation site

4-42



4. LAND APPLICATION

- PART 503 SUBPART B

TABLE 4-3 PATHOGEN AND VECTOR ATTRACTION REDUCTION REQUIREMENTS
FOR LAND APPLICATION

PATHOGEN AND VECTOR ATTRACTION REDUCTION
REQUIREMENTS FOR PREPARERS OF SEWAGE SLUDGE

Class A Pathogen Reduction Vector Aftraction Reduction
Altermative | Time and temperature Option 1 38 percent volatile solids reduction
Alternative 2 pH, temperature and time Option 2 Lab demonstration of volatile solids reduction
Alternative 3 One-time demonstration correlating pathogen anaerobically

levels and operating parameters Option 3 Lab demonstration of volatile solids reduction
Alternative 4 Concentrations of enteric viruses and helminth aerobically

ova Option 4 SOUR < 1.5 mg 0,/hour/g total solids
Alternative 5 Processes to Further Reduce Pathogens (PFRP) Option 5 Aerobic process for 14 days at > 40°C

1. Composting Option 6 pH to = 12 and retain at 11.5

2. Heat drying Option 7 = 75 percent solids for stabilized solids

3. Heat treatment Option 8 = 90 percent solids for unstabilized solids

4. Thermophilic aerobic digestion

5. Beta ray irradiation

6. Gamma ray irradiation

7. Pasteurization

Alternative 6 Equivalent to PFRP
In addition all six alternatives include pathogen levels for fecal
coliform or Salmonella

Class B Pathogen Reduction

Alternative 1 Density of fecal coliform
Alternative 2 Processes to Significantly Reduce Pathogens
{PSRP)
1. Aecrobic digestion
2. Airdrying
3. Anaerobic digestion
4. Composting
5. Lime stabilization

PATHOGEN AND VECTOR ATTRACTION REDUCTION REQUIREMENTS FOR APPLIERS OF

SEWAGE

SLUDGE

Class B Pathogen Reduction

Vector Attraction Reduction

Alternative 3 Equivalent to PSRP

Class B Sludge Site Restrictions
§ 503.32(b)(5)} Site Restrictions

® PS W
after application.

(ii)

Option 9 Injection below land surface
Option 1¢ Incorporation into soil

Food crops with harvested parts above ground but touching the sewage studge/soil mixture shall not be harvested for 14 months

Food crops with harvested parts betow the surface shall not be harvested for 20 months after application when the sewage sludge

remains on the surface for 4 months or longer prior to incorporation into the soil.

(i)

Food crops with harvested parts below the surface shall not be harvested for 38 months after application when the sewage sludge

remains on the surface for less than 4 months prior to incorporation into the soil.

(iv)
v)
(vi)

Food/feed/fiber crops shall not be harvested for 30 days after application.
Animals shall not be grazed on land for 30 days after application.

Turf grown where sewage sludge is applied shall not be harvested for 1 year after application when the harvested turf is placed

on land with a high potential for public exposure or on a lawn, unless otherwise specified by the permitting authority.

(vii)

Public access to land with a high potentizl for public exposure shall be resiricted for 1 year after application.

{viil) Public access to land with a low potential for public exposure shall be restricted for 30 days after application.
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4.6.2 VECTOR ATTRACTION REDUCTION

Part 503 provides for numerous options for vector attraction reduction and a permittee may choose to use
any of the options. The permit writer should not specify the option that has to be met. To verify that
the permittee is using an appropriate option, the permit writer should consider the following:

¢ Final Use of Sewage Sludge—The permit writer must be certain what type of land is to be used
by the permittee.

¢ Sewage Sludge Treatment Processes—The permit writer should identify which treatment
processes the permittee employs. The permit writer should review any submitted sewage sludge
quality data and evaluate any information regarding existing or proposed sewage sludge treatment
processes to verify that the permittee is capable of meeting the vector attraction reduction
requirements for the land application practice proposed. The permit writer should then identify
which specific vector attraction reduction options are:

- Required by Part 503 for the type of land on which sewage sludge is applied
- Possible given the permittee’s sewage sludge treatment processes.

One of the first 10 vector attraction reduction requirements in § 503.33(b) must be met when bulk sewage
sludge is applied to agricultural land, forest, public contact sites, and reclamation sites. It is not feasible
to inject or incorporate bulk sewage sludge applied to lawns or home gardens or sewage sludge that is
sold or given away in a bag or other container. Therefore, one of the first 8 vector attraction reduction
requirements in § 503.33(b) must be met for these sewage sludges. The different options for achieving
vector attraction reduction are discussed in Chapter 8. The proposed amendments to Part 503 (60 FR
54771) will allow use of an alternative vector reduction attraction method that the permitting authority
determines is equivalent to one of the first eight methods in §503.33(b). Table 4-2 indicates which of
the vector attraction reduction requirements in Subpart D apply to bulk sewage sludge and to sewage
sludge sold or given away in a bag or other container. Table 4-3 lists the options that the preparer must
meet and those that the applier must meet.

4.7 FREQUENCY OF MONITORING REQUIREMENTS

The permit writer will often impose the sewage sludge monitoring requirements on the generator and
should require the generator to share the analytical results with appliers or other preparers who may need
sewage sludge quality information to comply with Part S03 when land applying the sewage sludge,
preparing the sewage sludge for land application, or preparing the sewage sludge for sale or give away
in a bag or other container. The permit writer will frequently encounter circumstances where a
subsequent preparer must monitor the sewage sludge quality. Any time a preparer of sewage sludge
receives sewage sludge from a generator and then changes the quality of the sewage sludge, the preparer
is required to monitor the quality of the sewage sludge. Sewage sludge monitoring requirements should
be imposed on a preparer that accepts sewage sludge from multiple generators and mixes or otherwise
handles the sewage sludge. Sewage sludge that has been treated to reduce pathogens and vector attraction
and then stored for several months or longer may need to be resampled and reanalyzed for Salmoneila
or fecal coliform prior to being applied to the land.
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In developing permit conditions for monitoring sewage sludge applied to the land, the permit writer
should consider including the foliowing:

® Parameters to be monitored

¢ Monitoring frequencies

Monitoring locations

Sampling types and preservation protocol
s Analytical methods.

In addition, the permit writer may find that including a provision that specifies that QA/QC procedures
must be followed will ensure that the results of the monitoring program are reliable and precise. The
following subsections briefly highlight each of the above-listed monitoring issues that should be addressed
in the permit.

4.7.1 PARAMETERS TO BE MONITORED

Section 503.16 requires monitoring of sewage sludge for pollutant concentrations, pathogen densities, and
vector attraction reduction. Parameters that must be monitored are listed in Table 4-4. Because the
pollutant concentrations in sewage sludge must be recorded on a dry weight basis, the percent solids
content of the sewage sludge must be determined each time monitoring is performed. The monitoring
requirements for pathogens and vector attraction reduction are discussed in more detail in Chapter 8 of
this manual. The permit writer will need to select the appropriate monitoring requirements and establish
permit conditions specific to the pathogen and vector attraction reduction requirements met by the
permittee.

4.7.2 MONITORING FREQUENCY

The frequency of monitoring is typically established through individual permits on a case-by-case basis.
However, to enhance the self-implementation of the regulation, monitoring frequencies have been
established in Part 503 for pollutants, pathogen density requirements, and the vector attraction reduction
requirements in §§503.33(b)(1)-(4) and (b)(6)-(8). The monitoring frequencies established by §503.16
for land application are shown in Table 4-5. However, the permit writer has the discretion to require
more frequent monitoring than established by Part 503. Additionally, §503.16(a)(2) gives the permit
writer discretion to reduce the poliutant monitoring frequency if, after 2 years, the variability of pollutant
concentrations is low and compliance is demonstrated so that a reduction in frequency appears
appropriate. If the permittee is using pathogen Class A alternative 3, the permit writer can reduce the
monitoring frequency for enteric viruses and viable helminth ova after 2 years.

For a generator or other preparer who land applies sewage sludge, the monitoring frequency is based on
the amount of sludge land applied in a given 365-day period. If the sewage sludge is sold or given away
in a bag or other container for land application, the monitoring frequency is based on the amount of
sewage sludge received in a given 365-day period by the person who prepares the sewage sludge for sale
or give away, not on the amount of sewage sludge actually sold or the amount of sewage sludge product
(e.g., compost) produced. Whenever possible, the permit writer should specify the 365-day period and
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TABLE 4-4 PARAMETERS TO MONITOR IN LAND APPLIED SEWAGE SLUDGE

Parameters To Be Monitored

Pollutants* Pathogens Vector Attraction Reduction
Arsenic Fecal coliform or Salmonella Percent volatile solids reduction®
Cadmium Enteric viruses® Specific oxygen uptake rate?
Copper Helminth ova® pH*

Lead Percent solids’
Mercury

Molybdenum

Nickel

Selenium

Zinc

*Percent solids of sewage sludge must be monitored to report pollutant concentrations on a dry weight
basis

®Class A options 3 and 4

*Vector attraction reduction options 1, 2, and 3

Vector attraction reduction option 4

*Vector attraction reduction option 6

Vector attraction reduction options 7 and 8.

TABLE 4-5 FREQUENCY OF MONITORING - LAND APPLICATION

Amount of Sewage Sludge*

b
(metric tons per 365-day period) Frequency

Greater than zero but less than 290 Once per year

Once per quarter

Equal to or greater than 290 but less than 1,500 .
(four times per year)

Equal to or greater than 1,500 but less than Once per 60 days
15,000 {(six times per year)

Once per month

Equal to or greater than 15,000 (12 times per year)

*Either the amount of bulk sewage sludge applied to the land or the amount of sewage sludge received by
a person who prepares the sewage sludge that is sold or given away in a bag or other container for
application to the land (on a dry weight basis).

PAfter the sewage sludge is monitored for 2 years at the above frequency, the permitting authority may
reduce the frequency of monitoring for poliutant concentrations and for the pathogen density
requirements in §§ 503.32(a)(5)(ii) and (a)(5)(iii).

Source: §503.16
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the corresponding monitoring frequency. The permit writer should also specify that if the amount of
sewage sludge to be land applied during the 365-day period is going to exceed the amount on which the
monitoring frequency was based, then the permittee must increase the monitoring frequency to that
required for the amount of sewage sludge to be land applied. For example, if the permittee is expected
to apply between 200 and 750 metric tons per year during the 5-year permit period, the permit writer
could specify two monitoring frequencies. Alternatively, the permit writer could simply apply the more
frequent of the two monitoring frequencies for the entire 5-year permit period.

The permit writer should consider increasing the monitoring frequency beyond the frequency required
by §503.16 in cases where the permit writer has noted the following:

¢ Concentrations of pollutants vary significantly between measurements
¢ Concentrations of pollutants are close to the ceiling concentrations

s A trend indicating worsening sewage sludge quality

A lack of historical data on sewage sludge quality
e Other criteria that the permit writer believes substantiate an increased monitoring frequency.

The permit writer also has the discretion to reduce the monitoring frequency after 2 years of monitoring
at the frequency specified in Table 4-5. In deciding whether to reduce the frequency of monitoring, the
permit writer should consider the following:

¢ Variability of the pollutant concentrations—The frequency of monitoring should not be reduced
where sewage sludge quality varies significantly such that compliance with applicable numeric
limits may be in question.

e Trends in pollutant concentrations—Preparers with data indicating an increase in pollutant
concentrations over the 2-year time period should not be granted a reduction in monitoring.

e The magnitude of the pollutant concentrations—If all sampling data reveal that the concentrations
of pollutants are significantly below poliutant limitations, a reduction in monitoring may be
appropriate.

The frequency of monitoring in Table 4-5 assumes that sewage sludge is land applied continuously
throughout a 365-day period. Often, sewage sludge is stored before it is land applied. This could affect
how frequently samples of the sewage sludge are collected and analyzed.

Part 503 requires that samples of sewage studge that are collected and analyzed be representative of the
sewage sludge that is used or disposed. Each time a sample is collected, no matter how frequently
samples are collected, it should be a representative sample. Collecting a representative sample of sewage
sludge that is stored before use or disposal may be more difficult than collecting a representative sample
of sewage sludge that is used or disposed continuously. For example, samples of the sewage sludge at
different locations in a storage pile and at various depths may have to be collected and then composited
to obtain a representative sample of the stored sewage sludge. When sewage sludge is used or disposed
continuously, a single grab sample may be appropriate. Whatever the situation, samples of sewage sludge
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analyzed to show compliance with Part 503 must be representative of the sewage sludge that is used or
disposed.

The frequency of monitoring may vary when sewage sludge is stored before use or disposal depending
on the parameters for which the sewage sludge samples are analyzed. This is illustrated below for
pollutants. The frequency of monitoring for pathogen densities and vector attraction reduction is
discussed in chapter 8.

For the purpose of the following discussion, assume that sewage sludge is generated continuously during
a 365-day period and stored for 11 months before it is land applied. Also assume that the frequency of
monitoring required by Part 503 is once per month.

Two approaches can be used for the frequency of monitoring for pollutants in this example. In the first
approach, a representative sample of the sewage sludge could be collected and analyzed every month to
show compliance with the Part 503 pollutant limits. Every sample would have to meet the ceiling
concentration limits in Table 1 of §503.13. If the TWTDS is attempting to meet the pollutant
concentration limits, the monthly average pollutant concentrations in the samples collected during a month
would have to meet the pollutant concentration limits in Table 3 of §503.13.

If the TWTDS is attempting to meet cumulative pollutant loading rates in Table 2 of §503.13, the
pollutant concentrations in the samples analyzed each month would be averaged. That average then
would be used along with the annual whole sludge application rate for the sewage sludge to calculate the
amount of each inorganic pollutant in the sewage sludge that is used or disposed.

In the second approach, a representative sample of the stored sewage sludge would be collected and
analyzed just prior to when the sewage sludge is land applied. This sample would be representative of
the entire amount of sewage sludge that is stored. It would have to meet the ceiling concentration limits
in Table 1 of §503.13. It would also have to either meet the monthly average pollutant concentration
limits in Table 3 of § 503.13 or the measured pollutant concentrations in the representative sample would
be used to calculate the amount of each pollutant in the sewage sludge applied to a site, under the CPLR
concept.

The above two approaches may result in a different number of samples that are analyzed. In both cases,
however, the samples that are analyzed have to be representative of the sewage sludge that is used or
disposed, which is the objective of the Part 503 frequency of monitoring requirements.

4.7.3 MONITORING POINTS

Representative sampling is one of the most important aspects of monitoring. To obtain a representative
sample of sewage sludge, the sample must be taken from the correct location and represent the entire
amount of sewage sludge. In some situations, the location of the sampling point may have a dramatic
effect on the monitoring results. It is important that samples be collected from a location representative
of the final sewage sludge that is land applied. Because the pollutant limits pertain to the quality of the
final sewage sludge applied to the land, samples must be collected after the last treatment process.
Samples should be taken at the same point and in the same manner each time monitoring is performed.
The sampling location should be safe and accessible.
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The permit writer should determine how specific the description of the sampling location should be,
depending on the following considerations:

¢ The variability of the sewage sludge at different points

¢ The ability to obtain a well-mixed sample.

For example, if a commercial preparer or applier receives sewage sludge from several different generators
on a batch basis, the ability to mix the sewage sludge to get a sample representative of all the sewage
sludges may be difficuit. The permit writer may then want to specify the exact location where the sample
is to be taken to obtain the most representative sample. If the sewage sludge separates easily between
its liquid and solids fraction, then the permit writer may want to specify where the sample should be
taken to ensure a well-mixed homogeneous sample.

EPA has developed three guidance manuals and a video that provide more detail on proper sample
collection for sewage sludge:

s Control of Pathogens and Vector Attraction in Sewage Sludge (EPA 1992e)

POTW Sludge Sampling and Analysis Guidance Document (EPA 1989a)
* Sampling Procedures and Protocols for the National Sewage Sludge Survey (EPA 1989b)

Sludge Sampling Video (EPA 1992d).
4.7.4 SAMPLE COLLECTION AND PRESERVATION PROTOCOL

Also important in ensuring representative samples of sewage sludge are the methods for sample collection
and preservation. The sampling technique varies depending on whether the sewage sludge is flowing
through pipes, moving on a conveyor, or stored in a pile or bin. Sewage sludge that flows through pipes
or moves on a conveyor should be sampled at equal intervals during the time the unit operates in a day.
When sampling from piles or bins, core samples should be taken from at least four points in the pile or
bin.

The permit writer should consider whether it is more appropriate to specify that the permittee collect a
single grab sample or composite samples. With sewage sludge, as with wastewater, grab samples are
instantaneous samples where an amount of sewage sludge is collected all at one time. Composite samples
are a series of grab samples combined to make a single sample to be analyzed. Composite samples can
be made from a series of grab samples collected from several points in the cross-section of the entire
sewage sludge amount, or they can be a series of grab samples collected at regular time intervals.

In determining whether to specify that a sample be collected using a single grab sample or composite
sampling method, the permit writer may evaluate factors such as:

¢ How well the sewage sludge is mixed

e Whether the sample is collected from a single batch of sewage sludge or from a stock pile made
up of several batches

¢ Whether the composition of the sewage sludge varies over time.
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In general, compositing several samples may provide a more representative sample than collecting one
grab sample. Therefore, in most situations, composite samples should be required. Sewage sludge is
most often used or disposed in a solid form and may be treated in batch processes. Sewage sludge
characteristics may also vary over time. For these reasons, the quality may vary from day to day or even
within the sewage sludge volume itself due to the inability to completely mix sewage sludges that have
high solids contents.

Appropriate preservation techniques ensure that a sample remains representative for the period it is held
prior to being analyzed. For field and laboratory preservation of sewage sludge samples, cooling to 4
degrees Celsius is, in most cases, the most appropriate method due to the inability to mix high solid
sewage sludges with other preservatives. The permit writer should consider specifying this preservation
method in the permit because it differs from the more common wastewater practices.

4.7.5 ANALYTICAL METHODS

All analyses performed to show compliance with the monitoring requirements must be conducted using
the methods specified in Part 503. Methods to analyze specific parameters in sewage sludge are specified
in §503.8 and shown in Table 4-6. The permit writer should identify the method needed for each
analysis in the permit or incorporate the method by referencing the regulatory citation. In addition to
listing the analytical methods specified by Part 503 for the regulated pollutants and pathogens, Table 4-6
lists suggested analytical methods for the various nitrogen forms and other soil characteristics. Other
methods developed by States may be more applicable for soils in a specific area.

4.7.6 QUALITY ASSURANCE/QUALITY CONTROL(QA/QC)

A QA program is used to achieve a desired quality for activities, such as sample collection, laboratory
analysis, data validation and reporting, documentation, and recordkeeping. A QA program will typically
address the following major areas:

¢ Proper collection procedures, equipment, preservation methods, and chain-of-custody procedures
to ensure representative samples

* Proper sample preparation procedures, instruments, equipment, and methodologies used for the
analysis of samples

¢ Proper procedures and schedules for calibration and maintenance of equipment and instruments
associated with the collection and analysis of samples

e Proper recordkeeping to produce accurate and complete records and reports, when required.

QC, which is part of the QA program, relates to the routine use of established procedures and policies
during sample collection and analysis. The objective of QC procedures is to ultimately control both the
accuracy and the precision of all analytical measurements. QC for sample collection includes the use of
duplicate and spiked samples and sample blanks. QC of analytical procedures includes the use of spiked
and split samples, proper calibration protocols, and appropriate analytical methods and procedures. While
QA/QC is standard practice for most laboratories, the permit writer may determine that specificity in the
permit will ensure more reliable data. This may be appropriate in cases where the sewage sludge is
variable or where past permit history suggests that the permittee’s self-monitoring program is
questionable.
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TABLE 4-6 ANALYTICAL METHODS

METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE

PART 503

Pollutant

Analytical Method

Maximum Holding Time, Sample
Preservation, Sample Comainer,
Sample Preparation

Comments

Arsenic

Cadmium

Copper

Lead

AA Furnace

SW-846 Method 7060

AA Gaseous Hydride
SW-846 Method 7061
Inductively Coupled Plasma
SW-846 Method 6010

AA Direct Aspiration
SW-846 Method 7130

AA Furnace

SW-846 Method 7131
Inductively Coupled Plasma
SW-846 Method 6010

AA Direct Aspiration
SW-846 Method 7210

AA Furnace
SW-846 Method 7211

Inductively Coupled Plasma
SW-846 Method 6010

AA Direct Aspiration
SW-846 Method 7420

AA Furnace

SW-846 7421

Inductively Coupled Plasma
SW-846 Method 6010

6 months
Plastic or glass container

Samples need to be digested prior
to analysis.

All samples must be digested using SW-846 Method 3050 or
3051 prior to analysis by any of the procedures indicated. The
AA Direct Aspiration analyses are applicable at moderate
concentration levels in clean complex matrix systems. AA
Furnace methods can increase sensitivity if matrix effects are
not severe. Inductively Coupled Plasma (ICP) methods are
applicable over a broad linear range and are especially
sensitive for refractory elements. Detection limits for ICP
methods are generally higher than for AA Furnace methods.
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METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE

PART 503
Maximum Holding Time, Sample
Pollutant Analytical Method Preservation, Sample Container, Comments
Sample Preparation

Mercury Cold Vapor (manual) 28 days SW-846 Method 7470 applies to mercury in liquid wastes.
SW-846 Method 7470 SW-846 Method 7471 applies to mercury in solid or semisolid
SW-846 Method 7471 Cool to 4°C wastes.

The digestion procedure is contained in the anaiytical method.
Plastic or glass container

Molybdenum | AA Direct Aspiration 6 months All samples must be digested using SW-846 Method 3050 or
SW-846 Method 7480 3051 prior to analysis by any of the procedures indicated. The
AA Furpace Plastic or glass container AA Direct Aspiration analyses are applicable at moderate
SW-846 Method 7481 concentration levels in clean complex matrix systems. AA
Inductively Coupled Plasma Samples need to be digested prior Furnace methods can increase sensitivity if matrix effects are
SW-846 Method 6010 to analysis. not severe. Inductively Coupled Plasma (ICP) methods are

applicable over a broad linear range and are especially

Nickel AA Direct Aspiration sensitive for refractory elements. Detection limits for ICP
SW-846 Method 7520 methods are generally higher than for AA Furnace methods.
Inductively Coupled Plasma
SW-846 Method 6010

Selenium AA Fumace
SW-846 Method 7740 or 7951
Inductively Coupled Plasma
SW-846 Method 6010
AA Gaseous Hydride
SW-846 Method 7741

Zinc AA Direct Aspiration

SW-846 Method 7950

Inductively Coupled Plasma

SW-846 Method 6010
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TABLE 4-6 ANALYTICAL METHODS (Continued)

METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE

PART 503
Maximum Holding Time, Sample
Polintant Analytical Method Preservation, Sample Container, Comments
Sample Preparation

Total Solids, | Gravimetric 7 days Recommended procedure for solid and semisolid samples.
Volatite SM-2540 G
Solids, Fixed Cool to 4°C
Solids

Plastic or glass container
Fecal SM-9221 E (MPN) 24 hours Both procedures are very temperature sensitive. Samples must
Coliform SM-9222 D (membrane filter) be analyzed within holding times,

Cool to 4°C

Plastic or glass container
Salmonelia SM-9260 D.1 24 hours Large sample volumes are needed due to the low concentration

Kenner, B.A. and H.A, Clark of Salmonella in wastewater. Alse, due to the large number of
Plastic or glass container Saimonella species, more than one procedure may be necessary
to adequately determine the Salmonelia’s presence.

Enteric ASTM-Method D 4934-85 2 hours at up to 25°C or 48 hours | Concentration of the sample is necessary due to the presumably
Viruses at 2 to 10°C low numbers of viruses in the sample.

Plastic or glass container
Hetminth Yanko, W.A. See reference list.
Ova
Specific SM-2710 B Perform as soon as possible Quite sensitive to sample temperature variation and lag time
Oxygen between sample collection and test initiation. Replicaie samples
Uptake Rate Plastic or glass container are suggested.
Percent ERT See reference list.
Volatile
Solids
Reduction
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TABLE 4-6 ANALYTICAL METHODS (Continued)

METHODS FOR THE ANALYSIS OF NITROGEN IN SEWAGE SLUDGE

Maximum Holding Time, Sample

Pollutant Analytical Method Preservation, Sample Container, Comments
Sample Preparation

Total SM-4500-N0,5 28 days Total kjeldahl nitrogen is the sum of organic and ammonia
Kjeldahl EPA-351.3 nitrogen in a sample. Sample digestion and distillation ate
Nitrogen Cool to 4°C required and are included or referenced in the method.
(TKN)

Plastic or glass container
Ammonia SM-4500-NH, 28 days All samples must be digested using procedure SM-4500-NH, B
Nitrogen prior to analysis by one of the specific analysis procedures
(NH,-N) Cool to 4°C Jisted.

Plastic or glass container
Nitrate SM-4500-NOy 28 days Nitrite mitrogen is the fully oxidized state of nitrogen.
Nitrogen SW-846 Method 9200 Organics may interfere with the method.
(NO:-N) Cool to 4°C

Plastic or glass container
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TABLE 4-6 ANALYTICAL METHODS (Continued)

SOIL ANALYTICAL METHODS

Soil Chemical
Property

Analytical Method

Extraction and/or Digestion
Procedure

Comments

pH

EPA-9045
SM-4500-H*

1:1 soil/water

A soil pH at or above 6.5 minimizes metal uptake by
crops.

Cation Exchange
Capacity (CEC)

Sodium Acetate
EPA-9081

Ammonium Acetate
EPA-9080

Extract with |N NaQAc (sodium
acetate)

Needed to determine the soil’s ability to attenuate heavy
metal cations. The cation exchange capacity can be
determined by summing the soil test results of the
individual cations.

Plant Available
Nitrogen

N-Ammonia
Distillation, Nesslerization
SM-4500-NH,; A.B.C

N-Nitrate
Electrode Method
SM-4500-NO,” A,D

Ammonium and Nitrate
Extract with 2N KCI

Inorganic nitrogen (NH,;* ,NO;7) is readily available
for plant uptake

Plant Available
Phosphorous

SM-4500-P A,.B,C.D.E

a) Extract with 0.03N NH,F + HC!
b) Extract with dilute HCl + H,S50,
¢) Extract with 0.5M NaHCO,

d) Extract with water

Background Metal
Analysis

Metals should be analyzed as per
appropriate methods prescribed
in Standard Methods for the
Examination of Water and
Wastewater 17th Edition and
SW-846.

Metal samples must be digested prior
to analysis.
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TABLE 4-6 ANALYTICAL METHODS (Continued)

References

EPA - Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection Agency, Environmental Monitoring Systems Laboratory-Cincinnati
(EMSL-CI1), EPA-600/4-79-020, March 1983.

M - Standard Methods For The Examination of Water and Wastewater, 18 Edition. American Public Health Association, Washington, D.C., 1992.

SW-846 - Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, U.S. Environmental Protection Agency, November 1986.

ASTM

" ASTM!

USGS

KC

Yanko

ERT

- Annual Book of Standards - Water, American Society for Testing and Materials, Phila., PA, 1991.

- "Standard Practice for Recovery of Viruses from Wastewater Sludge,” Annual Book of ASTM Standards, Section 11, Water and Environmental
Technology, 1992.

- Fishman, M. J., et al, "Methods for Analysis of Inorganic Substances in Water and Fluvial Sediments,” U.S. Dept. of the Interior, Techniques of Water
Resource Investigations of the U.S. Geological Survey, Denver, CO, 1989.

- Kenner, B.A. and H.A. Clark, "Determination and Enumeration of Salmonella and Pseudomonas aeruginosa,” J. Water Pollution Control Federation,
46(9):2163-2171, 1974.

- Yanko, W.A., Occurrence of Pathogens in Distribution and Marketing Municipal Sludges, EPA 600/1-87-014, 1987. NTIS PB 88-154273/AS, National
Technical Information Service, Springfield, Virginia.

- Environmental Regulations and Technology - Control of Pathogens and Vectors in Sewage Sludge, U.S. Environmental Protection Agency, Cincinnati,
OH, EPA-625/R-92/013, 1992.
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4.8 RECORDKEEPING REQUIREMENTS

Records must be kept to demonstrate that the Part 503 requirements are being met. Part 503 requires
specific information be kept to show compliance with pollutant concentrations and loadings, pathogen
reduction requirements, vector attraction reduction requirements, and management practices. These
records must be retained for S years, except for specific cumulative pollutant loading information which
must be kept indefinitely. The recordkeeping requirements for land application of sewage sludge are
shown in Table 4-7. This table identifies the minimum requirements for which records must be kept,
who must keep the records, and how long they must be retained. The requirements differ depending on
the pollutant limits that are met. The generator, other preparer, and land applier may each be required
to keep records.

TABLE 4-7 MINIMUM REQUIRED RECORDS FOR LAND APPLICATION

(A) Exceptional Quality Sewage Sludge and Exceptional Quality Material Derived from
Sewage Sludge That Did Not Meet Exceptional Quality Criteria [§503.17(a)(1) and
§503.17(a)(2)]

If sewage sludge or a material derived from sewage sludge applied to the land meets the ceiling
concentrations in § 503.13(b)(1), the pollutant concentrations in § 503.13(b)}(3), the Class A pathogen
requirements in § 503.32(a), and one of the vector attraction requirements in §§ 503.33(b)(1) through
503.33(b)(8), or an equivatent vector attraction reduction requirement as determined by the
permitting authority; the person who prepares the sewage sludge or the person who derives the
material that meets those requirements shall develop the following information and shall retain the
information for a period of 5 years:

(i) The concentration of each pollutant listed in Table 3 of §503.13 in the sewage sludge or
derived material.

(ii) A certification that the information submitted to determine compliance with the pathogen and
vector attraction reduction requirement is accurate.

(iii) A description of how the Class A pathogen requirements in §503.32(a) are met (refer to
Chapter 6).

(iv) A description of how one of the vector attraction requirements in §§503.33(b)(1) through
503.33(b)(8), or an equivalent vector attraction reduction requirement as determined by the
permitting authority, is met (refer to Chapter 6).

(B) Material Derived from Sewage Sludge That Meets Exceptional Quality Critera

[§§503.10(d) and ()]

None
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TABLE 4-7 MINIMUM REQUIRED RECORDS FOR LAND APPLICATION (Continued)

(C) Bulk Sewage Sludge Meeting Pollutant Concentrations, Class A Pathogen Reduction

Requirements, and Vector Attraction Reduction Alternative 9 or 10 [§503.17(a)(3)]

If the pollutant concentrations 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 §503.33(b)(10) 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 information and -
shali retain the information for 5 years.

(A) The concentration of each pollutant listed in Table 3 of §503.13 in the bulk sewage
sludge.

(B} A certification that the information submitted to determine compliance with the pathogen
requirements is accurate.

(C) A description of how the pathogen requirements in § 503.32(a) are met.

The person who applies the bulk sewage sludge shall develop the following information and
shall retain the information for 5 years.

(A) A certification that the information submitted to determine compliance with the
management practices and vector attraction reduction requirements is accurate.

(B) A description of how the management practices in § 503.14 are met for each site on which
bulk sewage sludge is applied.

(C) A description of how the vector attraction reduction requirements in either §503.33(b}(9)
or §503.33(b)(10) are met for each site on which bulk sewage sludge is applied.
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TABLE 4-7 MINIMUM REQUIRED RECORDS FOR LAND APPLICATION (Continued)

(D) Bulk Sewage Sludge Meeting Pollutant Concentrations and Class B Pathogen Reduction

Requirements [§ 503.17(a)(4)]

If the requirements in § 503.13(b)(3) and § 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 for application to the land shall develop the
following information and shall retain the information for S years.

(A) The concentration of each pollutant listed of Table 3 of §503.13 in the bulk sewage
sludge.

(By A certification that the information submitted to determine compliance with the pathogen
and vector attraction reduction requirements (if applicable) is accurate.

(C) A description of how the pathogen requirements in § 503.32(b) are met.
(D) When one of the vector attraction reduction requirements in §§503.33(b)(1) through
503.33(b)(8), or an equivalent vector attraction reduction requirement as determined by the

permitting authority is met, a description of how the vector attraction requirement is met.

The person who applies the bulk sewage sludge to the land shall develop the following
information and shall retain the information for a period of § years.

(A) A certification that the information submitted to determine compliance with the
management practices, the site restrictions, and the vector attraction reduction requirements

(if applicable) is accurate.

(B) A description of how the management practices in § 503.14 are met for each site on which
bulk sewage sludge is applied.

(C) A description of how the site restrictions in § 503.32(b)(5) are met.

(D) A description of how the vector attraction reduction requirements in either §§ 503.33(b)(9)
or (b)(10) are met, if one of these alternatives is used.

(E) The date bulk sewage sludge is applied to each site.
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TABLE 4-7 MINIMUM REQUIRED RECORDS FOR LAND APPLICATION (Continued)

(E) Bulk Sewage Sludge Subject to Cumulative Pollutant Loading Rates [§ 503.17(a)(5)]

If the requirements in §503.13(a)(2)(i) are met when bulk sewage sludge is applied to agricultural
land, forest, a public contact site, or a reclamation site:

)

(ii)

The person who prepares the bulk sewage sludge shall develop the following information and
shall retain the information for 5 years.

(A} The concentration of each pollutant listed in Table 1 of §503.13 in the bulk sewage
sludge.

(B) A certification that the information submitted to determine compliance with the pathogen
requirements and the vector attraction reduction requirements (if applicable) is accurate.

(C) A description of how the pathogen requirements in either §503.32(a) or §503.32(b) are
met.

(D) When one of the vector attraction requirements in §§ 503.33(b)(1) through 503.33(b)(8), or
an equivalent vector attraction reduction requirement as determined by the permitting
authority is met, a description of how the vector attraction requirement is met.

The person who applies the bulk sewage sludge shall develop the following information, retain

the information in §§503.17(a)(5)(ii)(A) through 503.17(a)(5)(ii}(G) indefinitely, and retain the

information in §§ 503.17(a)(5)(ii)(H) through 503.17(a)(5)(ii)(M) for 5 years.

(A) The location, by either street address or latitude and 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 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) A certification that the information submitted to determine compliance with the
requirement to obtain information is accurate.
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TABLE 4-7 MINIMUM REQUIRED RECORDS FOR LAND APPLICATION (Continued)

| () Bulk Sewage Sludge Subject to Cumulative Pollutant Loading Rates (Continued)

(G) A description of how the requirements to obtain information in § 503.12(e)(2) are met.

(H) A certification that the information submitted to determine compliance with the
management requirements is accurate.

(I) A description of how the management practices in §503.14 are met for each site on which
butk sewage sludge is applied.

(3) If the bulk sewage sludge meets the Class B pathogen requirements in §503.32(b), a
certification that the information submitted to determine compliance with the site
restrictions is accurate.

(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) If the vector attraction reduction requirements in either §§503.33(b)(9) or 503.33(b)(10)
are met, a certification statement that the information submitted to determine compliance
with the vector attraction reduction requirements is accurate.

(M) If the vector attraction reduction requirements in either §§503.33(b}9) or 503.33(b)(10)
are met, a description of how the requirements are met.

(F) Sewage Sludge Sold or Given Away in a Bag or Other Container Subject to Annual
Pollutant Loading Rates [§ 503.17(a)(6))

If the requirements in § 503.13(a)(4)(ii} are met when sewage sludge is sold or given away in a bag
or other container for application to the land, the person who prepares the sewage sludge for sale or
give away in a bag or other container shall develop the following information and shall retain the
information for 5 years:

(i) The annual whole sewage 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) A certification that the information submitted to determine compliance with the pathogen and
vector attraction reduction requirements is accurate.

(iv) A description of how the Class A pathogen requirements in § 503.32(a) are met.
(v) A description of how one of the vector attraction requirements in §§503.33(b)(1) through

503.33(b)(8), or an equivalent vector attraction reduction requirement as determined by the
permitting authority is met.
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The permit writer is obligated to include the minimum appropriate recordkeeping conditions in each
permit. Additionally, the permit writer may specify that other records be obtained or developed and
maintained by the permittee to determine compliance with permit conditions. The following technical
guidance provides examples of specific records the permit writer may want to specify that the permittee
retain.

4.8.1 DOCUMENTATION FOR POLLUTANT CONCENTRATIONS

At a minimum, the person who prepares the sewage sludge for application to the land must keep sampling
and analysis resuits. This documentation should include:

e Sampling records, including the date and time of sample collection, sample location, sample type,
sample volume, name of person collecting the sample, type of sample container, method of field
preservation, and sampling QC.

¢ Analytical records, including date and time of analysis, name of analyst, analytical methods,
laboratory bench sheets with raw data and calculations used to determine results, analytical QC,
and analytical results.

4.8.2 DOCUMENTATION FOR PATHOGEN AND VECTOR ATTRACTION REDUCTION

Records must be maintained of certifications made by the preparer and the land applier that the pathogen
reduction requirements and vector attraction reduction requirements were met and a description of how
the requirements were met. Permit conditions should specify the required certification statement to be
used by the permittee. These certifications must be signed by a responsible individual. If the permit is
an NPDES permit, there may already be language in the standard conditions defining the person who
must sign all records and reports. If not, then the NPDES language in §122.22 may be used.

The description of how the pathogen and vector attraction reduction requirements were met should be
supported by analytical results documenting pathogen density, logs documenting operational parameters
for sewage sludge treatment units, and records describing site restrictions to properly demonstrate
compliance with the provisions. Further discussion of the suggested monitoring and recordkeeping
requirements and supporting documentation is provided in Chapter 8.

4.8.3 DOCUMENTATION TO SHOW COMPLIANCE WITH MANAGEMENT PRACTICES

Persons who land apply bulk sewage sludge are required to certify that they are meeting the management
practices in § 503.14 and to describe how the management practices are met unless they are land applying
a sewage sludge that meets the exceptional quality criteria. If non-exceptional quality sewage sludge is
prepared for sale or give away in a bag or other container, the preparer must meet the management
practice requiring a label. The permit writer, at a minimum, can specify that the certification and
description be maintained. After review of the permittee’s application package and/or a field visit to
application sites or in response to public concern, the permit writer may determine that more specific
requirements are necessary to ensure compliance with the management practices. If the permit writer
decides that more specific information is needed to determine compliance with the management practices,
the permit writer must establish permit conditions that identify specific information, additional reports,
or records that must be kept by the permittee. The folowing discussions for each management practice
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provide examples of specific information that may be requested to demonstrate compliance with the
management practices.

Endangered Species or Critical Habitat Protection

Some of the following documentation may be necessary to demonstrate that the application site has been
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designated critical habitat and that necessary protective measures have been identified and implemented:

* The general proximity of the nearest critical habitat, including migration routes for threatened
or endangered species to the application site

* A list of endangered or threatened species in the area or documentation that none exist

* [f there are endangered or threatened species, a determination from the FWS or appropriate State
or local agency that the land application activity will not adversely affect the survival of the
species or its critical habitat

¢ [f the above determination indicates that adverse impacts can be avoided if speciﬁc measures are

Tammen sun

ane ao | 5P ~
[ICASUTEs ana now l-l.lC_y lldVC UCel) LGt

taline cnncade mmaabnlenlon PRI R P - Py o
1

taken, records uumauuug documentation the

Appiication of Sewage Sludge to Flooded, Frozen, or Snow-Covered Land

Some of the following information may be needed to prove that it was highly unlikely for the sewage
sludge applied to the flooded, frozen, or snow-covered land to have entered any surface waters or
wetlands:

* A copy of any permit issued pursuant to either Section 402 or 404 of the CWA for allowing
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A CleSCl'lp‘[lOl’l of the gcneral climatic condiiions and the records of ihe average dai 1y temperature
and amount of snowfall in the area of the application site

* The average uninterrupted slope of the land application site and the distance of nearby surface
waters or wetlands from the boundary of the application site

® A description of the run-off controls used at the site to prevent any sewage sludge from entering
nearby surface waters or wetlands

(=%

daily amounts of precipitation in the area and a description of how lan

a unts the
ludge is avoided durmg periods of high rainfall

w

e The average depth to the ground water and records of the periods and extent of any flooding
caused by ground water upsurges

¢ The types of crops grown and a brief description of any irrigation method used and typical
periods when irrigation occurs.
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Distance to Surface Waters

Some of the following records may be appropriate to document that an adequate buffer zone is maintained
to prevent sewage sludge from entering adjacent surface water bodies:

¢ A log book entry for each application site describing the slope of the land application site, the
distance between the boundary of the land application site and nearest surface water body, or
documentation that surface water (which includes wetlands and intermittent stream beds) does not
exist near the land application site

o If there is surface water near the land application site: the approximate length of each water
body frontage; width, length, and slope of the protective buffer zone provided for that water
body; and description of the vegetative cover of the buffer zone

® A log entry documenting the condition of any buffer zone, including its width and vegetative
cover

e Site maps submitted at the time each site is identified, showing location of any surface waters
with buffer zones clearly identified.

Agronomic Application Rate

The following documentation should be kept on file to demonstrate compliance with the agronomic rate
requirement:

e The original calculations used to determine the whole sludge application rate, including all
assumptions and sources of background information, and data for the variables used in the
calculation, such as:

- Nitrogen required by the crop or vegetation (available from Land Grant Universities, local
extension agents, and Soil Conservation Service representatives)

- Values for the nitrogen content (organic nitrogen, ammonia nitrogen, and nitrate-nitrogen) of
the sewage sludge

- Values for nitrogen content of supplemental fertilizers, if applicable
- Values for nitrogen available from sewage sludge applied in previous years, if applicable
- Nitrogen available from crop residue, if applicable

¢ The actual quantity of sewage sludge (dry weight basis) applied to the land application site

e The type of vegetation actually grown on the land and the annual nitrogen requirement for the
vegetation or the annual whole sludge application rate authorized by the permitting authority

¢ The amount of supplemental fertilizer actually applied to the land, if known, and the nitrogen
content of the fertilizer.
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Label or Information Sheet

Preparers of sewage sludge subject to annual pollutant loading rates are required to keep a copy of a label
or information sheet for at least 5 years. Part 503 requires that each label or information sheet contain
at least the following:

¢ The name and address of the person who prepared the sewage sludge for sale or give away in
a bag or other container for application to the land

* A statement that prohibits the application of the sewage sludge to the land except in accordance
with the instruction on the label or information sheet

¢ The annual whole sludge application rate (AWSAR) for the sewage sludge that does not cause
the annual pollutant loading rates to be exceeded.

The permit writer should specify that each time the quality of the sewage sludge changes enough to affect
the AWSAR, the new label or information sheet be kept in the records.

4.9 REPORTING REQUIREMENTS

Statement of Regulation

§503.18(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
or more shall submit the following information to the permitting authority:

(1) The information in 503.17(a), except the information in 503.17(a)(3)(ii), 503.17(a)(4)(ii) and in
503.17(2){5)(ii), for the appropriate requirements on February 19 of each year.

(2) The information in 503.17(a){(5)(ii}(A) through 503.17(@}{5)(i)(G} on February 19 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.

As was described in the previous section, virtually all persons involved in the preparation of sewage
studge for land application or in the land application itself are required to keep records. However, only
a subset of persons that are required to keep records are then required to report under §503.18.
The reporting requirements in § 503.18 apply to the following persons:

* Class I sludge management facilities

* POTWs with a flow rate equal to or greater than 1 mgd

* POTWs serving a population of 10,000 or greater.
TWTDS that are not automatically required to report can be designated as a Class 1 sludge management

facility by the Regional Administrator. These TWTDS, which could include compost processes and
pelletization processes, would then be subject to the reporting requirements.
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At a minimum, §503.18 specifies that certain persons report annually the information that they are
required to develop and retain under the recordkeeping requirements. The permit writer should develop
permit conditions that specifically identify the information that must be reported, the dates by which the
information must be received, and the address to which the report must be submitted. The following
technical guidance addresses these issues.

The permit writer is expected to set forth conditions requiring persons to meet the minimum reporting
requirements. At a minimum, this includes the results of sewage sludge analyses for pollutant
concentrations and a certification and description of how the pathogen reduction requirement was met.
If the person used one of the treatment related vector attraction reduction alternatives [§§503.33(b)(1)
through (8)], then the report must include a certification and description of how the vector attraction
reduction requirement was met. In addition, if the sewage sludge prepared by the reporting person is
land applied under the cumulative pollutant loading rates, that person is required to report site-specific
information when the cumulative loading of any pollutant reaches 90 percent of the cumulative pollutant
loading rate for that pollutant at that site.

When the preparer is instructed to report the results of sewage sludge analyses for pollutant concentrations
or for pathogen density, he/she should be required to include the following information to improve the
reliability of the report:

¢ Units for reported concentrations

¢ Dry weight concentrations

¢ Number of samples collected during the monitoring period
* Number of excursions during the monitoring period

» Sample collection techniques

® Analytical methods.

Whenever possible, the permittee should identify the specific elements to be contained in the description
of how the pathogen and vector attraction reduction requirements were met. Refer to Chapter 8 for a
detailed discussion of appropriate elements for each pathogen reduction and vector attraction reduction
alternative. The permit writer may require that additional information be reported over the minimum
requirements to determine the compliance status. In the case where additional information is to be
reported, the permit writer must specifically require that information in the permit.

The permit writer will need to consider whether yearly reporting requirements are sufficient depending
on site-specific conditions. He may want to require some reports to be submitted at a more frequent
interval than the yearly reporting requirement. For example, if the permit writer has imposed quarterly
monitoring requirements for pollutants in the permit, it may be appropriate to require quarterly reporting
of the concentrations or pollutant loadings to determine compliance with the pollutant limits and to
respond to noncompliance in a timely manner. In addition, several situations may warrant the inclusion
of more frequent reporting, such as:
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* Where sewage sludge data show signif
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requirements occur. Addxtlonally, the permit writer may have more advanced warning of the
need o reopen a permit to address these situations.

* Where a compliance schedule was specified.

The permit writer should instruct the permittee to submit reports to the Water Compliance Chief at the
appropriate EPA Regional office or to the appropriate State counterpart in an approved State. The permit
should require that the reports be signed by an authorized representative. If the permit is an NPDES

narmit tha ctandard canditiane mav 1 1 1 1
permit, the standard conditions may already contain language defining the authorized representative. If

not, then the regulatory language found in §122.22 may be included to clearly identify the authorized
representative.

4.10  SCENARIOS FOR A LAND APPLICATION STANDARD

This section discusses different scenarios for a land application standard for bulk sewage sludge and for
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scenario contains the appropriate requirements for the seven elements of a Part 503 standard (i.e., general
requirements, poiiutant iimiis, management practices, operational standards, and frequency of monitoring,
recordkeeping, and reporting requirements).

Each of the scenarios is discussed in terms of whether the sewage sludge is classified as Exceptional
Quality (EQ). This concept is discussed below.

Two approaches are taken in Part 503 to protect public health and the environment from the reasonably

anticipated adverse effect of pollutants in sewage sludge when the sewage sludge is applied to the land.

In one approach, sewage sludge is treated to meet the Part 503 requirements for pollutants, pathogens,
and vector atiraction reduction. Because those requirements are met through treatment, controls are not
needed at the application site either to ensure any of the Part 503 requirements are met (e.g., injection
of the sewage sludge below the land surface to reduce the attraction of vectors) or to prevent exposure

to the sewage sludge.

Under the other approach, the Part 503 requirements are met through a combination of treatment of the

sewage sludge and restrictions on the application site. In this case, control of the application site must
be maintained to ensure that activities are nprfnrmpd at the site to meet a Part 503 rem'anmPnt or that
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certain site restrictions are met. In both approaches public health and the environment are protected
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During the development of Part 503, EPA received several comments that encouraged the Agency to use
the treatment approach to identify sewage sludges that are equivalent to other types of fertilizers. Because
the Part 503 requirements for pollutants, pathogens, and vector attraction reduction would be met through
treatment, no controls would be needed at the application site. Thus, the sewage sludge could be treated
like other fertilizers (i.e opnpmllv no site controls are |mnnced when other fertilizers are land annhed\
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In response to the comments, EPA modified the applicability section in subpart B of the final Part 503.
Sections 503.10 (b) and (c) indicate that if bulk sewage sludge or a bulk material derived from bulk
sewage sludge meets the ceiling concentration limits in Table 1 of §503.13, the pollutant concentration
limits in Table 3 of §503.13, one of the Class A pathogen alternatives in § 503.32(a), and one of the
vector attraction reduction options in §§503.33 (b)(1) through (b)(8), or an equivalent vector attraction
reduction option as determined by the permitting authority, the bulk sewage sludge or bulk material
derived from bulk sewage sludge is not subject to the general requirements in § 503.12 or the management
practices in § 503.14 when the bulk sewage sludge is land applied.

A bulk sewage sludge or bulk material derived from sewage siudge that meets the above requirements
is known as exceptional quality (EQ). This term is used so that the above quality requirement do not
have to be repeated each time they are discussed. The term exceptional quality is not used in the Part
503 regulation.

The term exceptional quality identifies a sewage sludge for which the Part 503 land application
requirements are met by treating the sewage sludge. A non-EQ sewage sludge is a sewage sludge for
which the Part 503 requirements are met through a combination of treatment and restrictions on exposure
to the sewage sludge after it is land applied. Public health and the environment are protected when either
EQ or non-EQ sewage sludge is land applied.

Sewage sludge that is sold or given away in a bag or other container for application to the land and that
meets the above three quality requirements also is considered EQ. Thus, an EQ sewage sludge can be
applied to agricultural land (including pasture and range land), forest, a public contact site, a reclamation
site, a lawn, or a home garden and not be subject to the Part 503 land application general requirements
and management practices.

In the case of bulk EQ sewage sludge or a bulk EQ material derived from sewage sludge, the EPA
Regional Administrator or the State Director in the case where a State has an approved sludge
management program can require that the Part 503 land application general requirements and management
practices be met when the bulk EQ sewage sludge or bulk EQ material is land applied (see
§§503.10(b)(2) and (c)(2)). In this case, the EPA Regional Administrator or State Director has to show
that the general requirements and management practices are needed to protect public health and the
environment from the reasonably anticipated adverse effect that may occur from any pollutant in the bulk
sewage sludge or bulk material. This provision does not apply to sewage sludge that is sold or given
away in a bag or other container for application to the land.

EPA concluded that a sewage sludge that meets the treatment-related Part 503 requirements for pollutants,
pathogens, and vector attraction reduction has value and, thus, most likely will not be land applied
inappropriately (e.g., at a rate that is greater than the agronomic rate for the site). For this reason and
because control over an application site is not needed to ensure that any of the Part 503 requirements for
pollutants, pathogens, and vector attraction reduction are met, the Agency also concluded that an EQ
sewage sludge should be handled like other types of fertilizers with respect to application requirements.

The scenarios presented in this section are defined in terms of whether the sewage sludge is EQ. For
example, the first scenario is for an EQ sewage sludge and the third scenario is for bulk sewage sludge
that is non-EQ because the Class B pathogen requirements are met.
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4.10.1 SCENARIO 1 - EXCEPTIONAL QUALITY (EQ) SEWAGE SLUDGE

For this scenario, the ceiling concentration limits, the pollutant concentration limits, one of the Class A
pathogen requirements, and one of the first eight vector attraction reduction options (or an equivalent
option) are met. When all of those requirements are met, the sewage sludge can be applied to agricultural
land (including pasture and range land), forest, a public contact site, a reclamation site, a lawn, or a
home garden without being subject to the Part 503 land application general requirements and management
practices. It also can be sold or given away in a bag or other container for application to the land without

being subject to the land application general requirements and management practices.

The elements of a Part 503 standard for this scenario are presented below.

General requirements:

Pollutant limits:

Management practices:
Operational standard

(pathogens):

Operational standard
(vector attraction reduction):

Frequency of monitoring:

Recordkeeping:

Reporting:

ELEMENTS OF A PART 503 STANDARD - SCENARIO 1

None
Ceiling concentration limits in Table 1 of §503.13
Pollutant concentration limits in Table 3 of §503.13

None

One of the Class A alternatives in § 503.32(a)

One of the vector attraction reduction options in §§ 503.33(b)(1)
through (b)(8) or an option determined to be equivalent by the
permitting authority

Requirements in § 503.16(a)

Requirements in either § 503.17(a)(1) or §503.17(a)2)

Requirements in §503.18(a)(1)
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4.10.2 SCENARIO 2 - BULK SEWAGE SLUDGE THAT IS NON-EQ BECAUSE OF VECTOR
ATTRACTION REDUCTION

In this scenario, the ceiling and pollutant concentration limits, the Class A pathogen requirements, and
either vector attraction reduction option 9 (injection) or 10 (incorporation) are met. Control over the
application site has (o be maintained to ensure that the vector attraction reduction option is met. When
the requirements in this scenario are met, bulk sewage studge can be applied to agricultural land, forest,
a public contact site, or a reclamation site. It can not be applied to a l]awn or a home garden because
vector attraction reduction options 9 and 10 are not feasible for a lawn or home garden.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. One of the treatment related vector attraction reduction options (i.e., Options 1
through 8) has to be met in this case.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 2
General requirements; Requirements in §§503.12(a), (d), (e)(1), (), (g), (h), and (i)
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13
Pollutant concentration limits in Table 3 of §503.13
Management practices: Requirements in §§503.14(a) through (d)

Operational standard
(pathogens): One of the Class A pathogen alternatives in § 503.32(a)

Operational standard
(vector attraction reduction): Either the vector attraction reduction option in §§503.33(b)(9) or

(b)(10)
Frequency of monitoring: Requirements in §503.16(a)
Recordkeeping: Requirements in §503.17(a)(3)
Reporting: Requirements in § 503.18(a)(1)
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4.10.3 SCENARIO 3 - BULK SEWAGE SLUDGE THAT ISNON-EQ BECAUSE OF PATHOGEN
REDUCTION

In this scenario, the ceiling and pollutant concentration limits, one of the Class B pathogen alternatives,
and one of the first eight vector attraction reduction options (or an equivalent option) are met. Because
the Class B pathogen requirements are met, restrictions are imposed on the application site to prevent
exposure to the bulk sewage sludge for certain periods. Bulk sewage sludge that meets the requirements
in this scenario can be applied to agricultural land, forest, a public contact site, or a reclamation site, but
not to a lawn or home garden. It is not feasible to impose the Class B site restrictions on a [awn or a
home garden.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. When sewage sludge is sold or given away in a bag or other container for

application to the land one of the Class A pathogen alternatives has to be met.

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 3
General requirements: Requirements in §§503.12(a), (d), (e)(1), (D, (g), (h), and (i).
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13
Pollutant concentration limits in Table 3 of §503.13
Management practices: Requirements in §§503.14(a) through (d)
Operational standard
{pathogens): One of the Class B alternatives in §503.32(b) and the site restrictions
in §503.32(b)5)
Operaticnal standard
(vector attraction reduction): One of the vector attraction reduction options in §§503.33(b)(1)

through (bX(8) or an option determined to be equivalent by the
permitting authority

Frequency of monitoring: Requirements in § 503.16(a)
Recordkeeping: Requirements in §503.17(a)(4)
Reporting: Requirements in §503.18(a)(1)
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4.10.4 SCENARIO 4 - BULK SEWAGE SLUDGE THAT IS NON-EQ BECAUSE OF
POLLUTANT CONCENTRATIONS

In this scenario, the ceiling concentration limits, the CPLRs, one of the Class A pathogen alternatives,
and one of the first eight vector attraction reduction options are met. Because the bulk sewage sludge
is subject to the CPLRs, records have to be kept of the amount of each pollutant applied to the land in
bulk sewage sludge. When the requirements in this scenario are met, bulk sewage sludge can be applied
to agricultural land, forest, a public contact site, or a reclamation site. It can not be applied to a lawn
or a home garden because it is not feasible to keep records of the amount of each pollutant applied to a
lawn or home garden in bulk sewage sludge.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. In this case, the locations of the many application sites are not known. Thus,

records of the amount of each pollutant applied to a site in sewage sludge can not be kept.

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 4

General requirements: Requirements in §§503.12(a), (b), (d), (e)(1), (e)(2), (f), (g), (h), (i),
and (j)
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13

Cumulative pollutant loading rates in Table 2 of §503.13
Management practices: Requirements in §§503.14(a) through (d)

Operational standard
(pathogens): One of the Class A pathogen alternatives in §503.32(a)

Operational standard

(vector attraction reduction): One of the vector attraction reduction options in §§503.33 (b)(1)
through (b)(8) or an option determined to be equivalent by the
permitting authority

Frequency of monitoring: Requirements in §503.16(a)
Recordkeeping: Requirements in § 503.17(a)(5)
Reporting: Requirements in §§503.18(a)(1) and (a)(2)
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4.10.5 SCENARIO 5 - BULK SEWAGE SLUDGE THAT IS NON-EQ BECAUSE OF VECTOR
ATTRACTION REDUCTION AND PATHOGEN REDUCTION

In this scenario, the ceiling concentration limits in Table 1 of § 503.13, the pollutant concentration limits
in Table 3 of §503.13, one of the Class B pathogen alternatives in §503.32(b), and either the vector
attraction reduction option in §§503.33(b)(9) or (b)(10) are met. Control over the application site must
be maintained to ensure that the Class B site restrictions and the vector attraction reduction option are
met at the site. When the Part 503 requirements in this scenario are met, bulk sewage sludge can be
applied to agricultural land, forest, a public contact site, or a reclamation site, but not to a Jawn or home
garden.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. Control over the application site is not maintained when sewage sludge is sold

or given away in a bag or other container.

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 5§
General requirements: Requirements in §§503.12(a), (d), (e)(1), (f), (g), (h), and (i)
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13
Pollutant concentration litnits in Table 3 of §503.13
Management practices: Requirements in §§503.14(a) through (d)
Operational standard
(pathogens): One of the Class B pathogen alternatives in §503.32(b) and the Class
B site restrictions in § 503.32(b)(5)

Operational standard
(vector attraction reduction): Either the requirements in §§503.33(b)(9) or (b)(10)

Frequency of monitoring: Requirements in § 503.16(a)
Recordkeeping: Requirements in § 503.17(a)(4)
Reporting: Requirements in §503.18(a)(1)

4-73



4. LAND APPLICATION - PART 503 SUBPART B

4.10.6 SCENARIO 6 - BULK SEWAGE SLUDGE THAT IS NON-EQ BECAUSE OF VECTOR
ATTRACTION REDUCTION AND POLLUTANT CONCENTRATIONS

In this scenario, the ceiling concentration limits in Table 1 of §503.13, the CPLRs in Table 2 of
§503.13, one of the Class A pathogen alternatives, and the vector attraction reduction option in either
§8503.33(b)(9) or (b)(10} are met. Because the CPLRs and either vector attraction reduction option 9
or 10 are met, control over the application site has to be maintained so that records of the amount of each
pollutant applied to the land in bulk sewage sludge can be maintained and so that vector attraction
reduction can be achieved. When the requirements in this scenario are met, bulk sewage siudge can be
applied to agricultural land, forest, a public contact site, or a reclamation site, but not to a lawn or home
garden.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. Control over the application site is not maintained when sewage sludge is sold

or given away in a bag or other container.

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 6

General requirements: Requirements in §§503.12(a), (b), (d), (e)(1), (e)(2), (), (g), (h), (1),
and ()
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13

Cumulative pollutant loading rates in T_able 2 of §503.13
Management practices: Requirements in §§ 503.14(a) through (d)

Operational standard
(pathogens): One of the Class A pathogens in § 503.32(a)

Operational standard
(vector attraction reduction): Either the requirements in §§ 503.33(b)(9) or (b)(10)

Frequency of monitoring: Requirements in § 503.16(a)
Recordkeeping: Requirements in § 503.17(a)(5)
Reporting: Requirements in §§503.18(a)(1) and (a)(2)
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4.10.7 SCENARIO 7 - BULK SEWAGE SLUDGE THAT IS NON-EQ FOR PATHOGEN
REDUCTION AND POLLUTANT CONCENTRATIONS

In this scenario, the ceiling concentration limits in Table 1 of §503.13, the CPLRs in Table 2 of
§503.13, one of the Class B pathogen alternatives, the Class B site restrictions, and one of the first eight
vector attraction reduction options (or an equivalent option) are met. Control over the application site
has to be maintained to ensure that records of the amount of each pollutant applied to the site in bulk
sewage studge are kept and to ensure that the Class B site restrictions are met. When the Part 503
requirements in this scenario are met, bulk sewage sludge can be applied to agricultural land, forest, a
public contact site, or a reclamation, but not to a lawn or home garden.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. When sewage sludge is sold or given away in a bag or other container for
application to the land, control over the application site is not maintained. Thus, there is no way to
implement the site related requirements in this scenario.

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 7

General requirements: Requirements in §§503.12(a), (b), (d), (e}(1), (e)2), (), (g), (h), (i),
and (j)
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13

Cumulative pollutant loading rates in Table 2 of §503.13
Management practices: Requirements in §§ 503.14(a) through (d)

Operational standard
(pathogens): One of the Class B pathogen aiternatives in § 503.31(b) and the Class
B site restrictions in § 503.13(b)}(5)

Operational standard

(vector attraction reduction): One of the vector attraction reduction options in §§ 503.33(b)(1)
through (b)(8) or an option determined to be equivalent by the
permitting authority

Frequency of monitoring: Requirements in § 503.16(a)
Recordkeeping: Requirements in §503.17(a)(5)
Reporting: Requirements in §§503.18(a)(1) and (a)(2)
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4.10.8 SCENARIO 8 - BULK SEWAGE SLUDGE THAT IS NON-EQ FOR VECTOR
ATTRACTION REDUCTION, PATHOGEN REDUCTION, AND POLLUTANT
CONCENTRATIONS

In this scenario, none of the requirements for an EQ sewage sludge are met. Instead, the ceiling
concentration limits, the CPLRs, the Class B pathogen requirements, the Class B site restrictions, and
either vector attraction reduction option 9 or 10 are met. Control over the application site has to be
maintained to ensure that records of the amount of each pollutant applied to the site in sewage sludge are
kept; to ensure that the Class B site restrictions are met; and to ensure that either vector attraction
reduction option 9 or 10 is met. When the requirements in this scenario are met, bulk sewage sludge can
be applied to agricultural land, forest, a public contact site, or a reclamation site, but not to a lawn or
a home garden.

This scenario does not apply to sewage sludge sold or given away in a bag or other container for
application to the land. The requirements related to the application site can not be implemented when
sewage sludge is sold or given away in a bag or other container because control over the application site
is not maintained.

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 8

General requirements: Requirements in §§503.12(a), (b), (d), (e)(1), (e)(2), (f), (g), (), (D),
and (j)
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13

Cumulative pollutant loading rates in Table 2 of §503.13
Management practices: Requirements in §§ 503.14(a) through (d)
Operational standard
(pathogens): One of the Class B pathogen alternatives in § 503.32(b) and the Class
B site restrictions in § 503.32(b)(5)

Operational standard
(vector attraction reduction): The vector attraction reduction option in either §§503.33(b)(9) or

(b)(10)
Frequency of monitoring: Requirements in §503.16(a)
Recordkeeping: Regquirements in §503.17(a)(5)
Reporting: Requirements in §§503.18(a)(1) and (a)(2)
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4,10.9 SCENARIO 9 - SEWAGE SLUDGE SOLD OR GIVEN AWAY IN A BAG OR OTHER
CONTAINER FOR APPLICATION TO THE LAND THAT IS NON-EQ BECAUSE OF
POLLUTANT CONCENTRATIONS

o

In this scenario, the ceiling concentration limits, the APLRs, one of the Class A pathogen alternatives,

and one of the first eight vector attraction reduction options (or an equivalent option) are met. Control

over the application site is not maintained in this scenario. When the requirement

met, sewage sludge can be applied to any type of land but most likely will be applied to a public contact
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This scenario does not apply to bulk sewage sludge that is land applied. It only appiies to amounts up
to one metric ton that are sold or given away in a bag or other container (e.g., a bucket, a box, a carton,
or a vehicle or trailer with a load capacity of one metric ton or less). EPA assumed that small amounts
of sewage sludge would be applied to a site for 20 years in developing the annual pollutant loading rates
that are part of this scenario.

The only difference between this scenario and Scenario 1 for sewage siudge sold or given away in a bag
or other container for smnhr'mmn to the land is the nollutant limits For Scenario 1, the gei]_ing
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concentration limits and pollutant concentration limits are met. In this scenario, the ceiling (,oncentration
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The elements of a Part 503 standard for this scenario are presented beiow:

ELEMENTS OF A PART 503 STANDARD - SCENARIO 9
General requirements: Requirements in §§503.12(a), (e)(1), and (g)
Pollutant limits: Ceiling concentration limits in Table 1 of §503.13
Annual pollutant loading rates in Table 4 of §503.13
Management practice: Requirements in §503.14(e)

Operational standard
(pathogen): One of the Class A pathogen alternatives in §503.32(a)

Operational standard
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"~ through (b)(8) or an option determined to be equivalent by the
permitting autnorlty

Frequency of monitoring: Requirements in § 503.16(a)
Recordkeeping: Requirements in § 503.17(a)(6)
Reporting: Requirements in §503.18(a)
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5.1 INTRODUCTION

This chapter provides guidance on implementation of the requirements for surface disposal contained in
Part 503, Subpart C. It is presumed that the permit writer has established that the sewage sludge being
disposed is regulated by Part 503. Chapter 2 provides a detailed discussion of sewage sludge that is and
is not regulated by Part 503.

Major challenges in determining whether this subpart is applicable to a particular facility include:
s Distinguishing surface disposal from land application
* Distinguishing surface disposal from treatment
¢ Distinguishing surface disposal from storage.

A surface disposal site is defined as an area of land that contains one or more active sewage sludge units.
An active sewage sludge unit is an area of land on which sewage sludge is placed for disposal. Land
does not include waters of the United States, as defined in § 122.2. Examples of sewage sludge surface
disposal practices include sewage sludge-only landfills (monofills), sewage sludge piles, and lagoons
designed for the final disposal of sewage sludge.

Surface disposal differs from land application in that it principally uses the land as final disposal, instead
of using the sewage sludge to enhance the productivity of the land. Surface disposal occurs when sewage
sludge is applied at rates in excess of the agronomic rate needed by vegetation grown on the site (and the
site 1s not a reclamation site).

However, some surface disposal practices, where the sewage sludge is applied on the surface of the land,
may be very similar to land application practices. For example, a surface disposal site where sewage
sludge is applied and a food, feed, or fiber crop is grown or animals are grazed may appear to be a Jand
application site. However, the site is a surface disposal site if it is for the final disposal of sewage
sludge. In these situations, management practices must be implemented to control activities such as
growing of crops or animal grazing.

The storage or treatment of sewage sludge (other than treatment to reduce pathogen levels and vector
attraction characteristics) is not regulated by Part 503. If sewage sludge is placed on an area of land for
either treatment or storage, § 503.20(c) makes clear that neither the land nor the sewage sludge placed
on that land for treatment or storage is subject to the requirements in Subpart C. Lagoons, in particular,
are frequently used to dewater or stabilize the sewage sludge, as well as for storage. Storage of sewage
sludge is the placement of sewage sludge on land on which it remains for 2 years or less. The most
obvious indicator that the land-based activity is treatment or storage is whether the treatment works has
designated a subsequent sewage sludge use or disposal practice. Unless a final use or disposal practice
has been identified for the sewage sludge, the permit writer should permit the land-based activity as final
disposal or require that the permittee develop a final use or disposal plan for its sewage sludge.
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Statement of Regulation

§503.20(b) This subpart does not apply to sewage sludge stored on the land or to the land on which sewage
sludge is stored. It also does not apply to sewage sludge that remains on the land for longer than
2 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 studge
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 the person who either owns the land or leases the land.
(3) The location, by either 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 2 years prior
to final use or disposal.

(5} The approximate time period when the sewage sludge will be used or disposed.

§503.20(c) This subpart does not apply to sewage sludge stored or treated on the land or te land on which
sewage sludge is treated.

Another factor used to distinguish between storage and final disposal is the length of time that the sewage
sludge remains on the land. Sewage sludge that remains on the land for periods greater than 2 years is
being disposed uniess the person who prepares the sewage studge establishes through written justification
a basis for leaving the sewage sludge on the land for longer than 2 years according to § 503.20(b). The
permit writer should evaluate each situation with regard to protection of public health and the
environment and the reasonableness of a particular activity in determining whether it should be regarded
as final disposal. Treatment works that generate small quantities of sewage sludge may reasonably
stockpile sewage sludge for a period of time before use or disposal. Even some large treatment works
may stockpile sewage sludge for periods when they unexpectedly lose access to their use or disposal
practice. In contrast, there are a number of treatment works that indefinitely stockpile sewage sludge
under conditions that should be considered disposal. It is common in some areas to construct sewage
sludge "storage" lagoons with a 15-year capacity to postpone final disposal. These lagoons are
constructed similarly to a surface disposal site and poses the same threat to human health and the
environment, particularly ground water, as a surface disposal site and therefore should be regulated as
such.

Some provisions of Subpart C apply to the sewage sludge, some to the location or siting of the surface
disposal site and others to the operation of the surface disposal site. Not all of the management practices,
frequency of monitoring, and recordkeeping requirements apply to every surface disposal site. For
example, some apply only to sites with a liner and leachate collection system; others apply only to sites
on which a cover is placed over sewage sludge.

When the preparer is not the owner/operator of the surface disposal site, the permit writer must decide
how to allocate the permit requirements. Most of the general requirements and management practices
apply to the site owner/operator. Requirements for pathogen and vector attraction reduction should be
allocated according to whether they are met by the preparer, the owner/operator, or both. The pollutant
limits may be placed in both permits; when they are based on site conditions the preparer’s permit might
contain a condition to meet the pollutant limits that are imposed on the owner/operator.
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5.2 SPECIAL DEFINITIONS

Section 503.21 contains definitions related specifically to surface disposal of sewage sludge. This section
of the guidance manual briefly explains some of the terms in § 503.21 applicable to surface disposal of
sewage sludge and lists the remaining definitions in §503.21. This section also provides selected
definitions from §503.9 (general definitions for the Part 503 rule) for reference purposes.

Aquifer

Statement of R ation

§503.21(b) Aquifer is a geologic formation, group of geologic formations, or a portion of a geologic
formation capable of yielding ground water to wells or springs.

An aquifer is a saturated permeable geologic unit that can transmit significant quantities of water under
normal hydraulic gradients. An aquifer is typically described as being either confined, unconfined, or
perched. In a confined aquifer, the permeable water-bearing and transporting material lies between two
layers of less-permeable confining material referred to as aquitards. An unconfined aquifer will have an
aquitard as its lower boundary and the water table as its upper limit. A perched aquifer is a phenomenon
where a less permeable formation existing in the unsaturated zone above the water table acts as a lower
aquitard. Water percolating down toward the water table is intercepted and collected, forming an isolated
saturated zone and perched water table.

Soil Surface
yd

e Y
E——— -~ _———_

o ——

D Unsaturated
sandstone iayer

——
——

Unsaturated Main Water

Sat
Zone aturated

sandstone layer

Saturated

g Shale layer
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Cover

Statement of Regulation

§503.21(d) Cover is soil or other material used to cover sewage sludge placed on an active sewage sludge
unit.

Cover is the placement of earthen material over the sewage sludge once it has been placed in an active
sewage sludge unit. Cover is placed over the sewage sludge to reduce vector attraction characteristics,
to contain pathogens, and/or to mitigate odor problems. Virtually any soil is considered suitable cover
material if it accomplishes the desired objectives; very coarse soils; however, may be inappropriate if the

5-4



5. SURFACE DISPOSAL - PART 503 SUBPART C

moisture content of the sewage sludge is so high that the soil sinks into the sewage sludge rather than
mounding over the surface.

Other materials may be used as alternatives to soil cover material. The permit writer may require a
demonstration (similar to that required for municipal solid waste landfills by the Part 258 regulations) that
the alternate material is suitable. Suggested methods for the applicant to demonstrate alternative cover
suitability are: (1) side-by-side comparison test of soil cover and alternative material; (2) full-scale
demonstration; or (3) short-term full scale tests. Alternatives to soil cover include foams, polymer-
bonded paper applied in a slurry/spray form, removable and reusable geotextiles, tarps, wood chips, and
amended soils. Alternatives may be used provided they control disease vectors and odors without
presenting a threat to human health and the environment (EPA 1992a).

A daily cover, applied at the end of the operating day, is one of the vector attraction reduction options
allowed under §503.25(b).

Liner

Statement of Regulation

§503.21() Liner is soil or synthetic material that has a hydraulic conductivity of 1 X 107 centimeters
per second or:less.

A liner is an impediment used to retard the downward movement of liquid. The liner must have a
hydraulic conductivity (the rate at which liquid moves through the liner) of 1 X 107 (one ten-millionth)
centimeters per second or less. There are three general types of liners: soil, flexible membrane and
composite. A soil liner is usually composed of compacted clay. Flexible membrane liners (or
geomembranes) are generally polymeric materials, such as plastics and synthetic rubbers. Composite
liners are flexible membrane liners overlying a compacted low-permeability soil layer.

Appendix B describes the types of liners that are commonly used and how the permit writer may

determine if a site has a liner that meets the above hydraulic conductivity requirement and would
appropriately be classified as a liner under Part 503.

Qualified Ground-Water Scientist

Statement of Regulation

§503.21(D) Qualified ground-water scientist is an individual with a baccalaureate or post-graduate degree
in the naturalsciences or engineering who has sufficient training and experience in ground-water
hydrology: and related fields, as may be demonstrated by State registration, prefessional
certification, or completion of accredited university programs, to make sound professional
judgments regarding ground-water monitoring, pollutant fate and transport;, and corrective
action.

The qualifications of a ground-water scientist are defined in Part 503 to ensure that professionals with
appropriate qualifications and judgment capabilities are used. The ground-water scientist must have an
education and background that allows him or her to evaluate ground-water flow, ground-water monitoring
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systems, and ground-water monitoring technologies and methods. The ground-water scientist must be
able to solve solute transport problems and evaluate ground water remediation techniques. The most
appropriate education includes undergraduate or graduate studies in hydrogeology, ground-water
hydrology, engineering hydrology, water resource engineering, geotechnical engineering, geology, or
ground-water modeling. Although a ground-water scientist’s education may vary from this list, the
individual’s education should be through an accredited institution. Some States have certification
programs for ground-water scientists (EPA 1992a).

Sewage Sludge Unit

Statement of Regulation

§503.21(n) Sewage sludge umit 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.

A sewage sludge unit is usually a confined area of land within the surface disposal site used for the
disposal of sewage sludge (including a material derived from sewage sludge). Some units will be lined
and employ leachate collection systems. Numerous types of structures fall within the definition of sewage
sludge unit, including excavated trenches or fill areas of varying dimensions and area fill mounds that
may actually be located in depressions on the surface of the land.

Closed Unit

Active Unit
Boundary

Active Unit
Boundary

Active Unit

The remaining definitions from §503.21 and selected definitions from §503.9 are shown below for
reference purposes.

Statement of Regulation

§503.21(a) Active sewage sludge unit is a sewage sludge unit that has net closed.

§503.9(b) 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).

§503.21(c) Contaminate an aquifer means to introduce a substance that causes the maximum contaminsnt
level for nitrate in 40 CFR 141.11 to be exceeded in ground water or that causes the existing
concentration of nitrate in ground water te increase when the existing concentration of nitrate
in the ground water exceeds the maximum contaminant level for nitrate in 40 CFR 141.11,

§503.9(d) Cover crop is a2 small grain crop, such as oats, wheat, or barley, not grown for harvest.
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Statement of Regulations

§503.21(e)

§503.21(1)

§503.9()
§503.9(k)
§503.21(g)

§503.94)

§503.%(m)

§503.21(h)

§503.214)

§503.21()

§503.9(s)

§503.9(v)

§503.21(m)

§503.9(y)

§503.21(p)

§503.21(q)

§503.9(bb)

Displacement is the relative movement of any two sides of a fault measured in any direction.

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.

Feed crops are crops produced primarily for consumption by animals.
Fiber crops are crops such as flax and cotton.
Final cover is the last layer of soil or other material placed on a sewage sludge unit at closure,

Food crops are crops consumed by humans. This includes, but is not limited to, fruits,
vegetables, and tobacco.

Ground water is water below the land surface in the saturated zone.

Holocene time is the most recent epoch of the Quaternary period, extending from the end of the
Pleistocene epoch to the present.

Leachate collection system is a system or device installed immediately above a liner that is
designed, constructed, maintained, and operated to collect and remove leachate from a sewage
shudge unit.

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.

Place sewage sludge or sewage sludge placed means disposal of sewage sludge on a surface
dispesal site.

Runoff is rainwater, leachate, or other liquid that drains overland on any part of a land surface
and runs off of the tand surface.

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.

Store or storage of sewage studge is the placement of sewage sludge on land on which the sewage
studge remains for 2 years or less. This does not include the placement of sewage sludge on land
for treatment.

Surface disposal site is an area of land that contains one or more active sewage sludge units.

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 which
the soils are subject to mass movement.

Wetlands means those areas that are inundated or saturated by surface water or ground water
at a frequency and duration te support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs, and similar areas.
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5.3 GENERAL REQUIREMENTS

Section 503.22 CFR outlines four general requirements for placing sewage sludge on an active sewage
sludge unit. First, sewage sludge cannot be placed on an active sewage sludge unit unless the
requirements of Subpart C are met. Second, the active sewage sludge unit cannot be located within 60
meters of a fault, in an unstable area, or in a wetland. Third, the owner/operator of an active sewage
sludge unit must submit a written closure and post-closure plan to the permitting authority 180 days
before the unit is due to close. Finally, the owner of a surface disposal site must provide written
notification to the subsequent owner of the site that sewage sludge was placed on the land. The following
sections discuss each of these requirements.

5.3.1 COMPLY WITH THE PART 503 SURFACE DISPOSAL REQUIREMENTS

Statement of Regulation

§503.22(a) No person shall place sewage sludge on an active sewage sludge unit unless the requirements
in this subpart are met.

The first general requirement is that no person shall place sewage sludge on an active sewage sludge unit
except in accordance with the requiréments in the surface disposal subpart. This general requirement
places the responsibility on the person who places sewage sludge on an active sewage sludge unit to
ensure that the requirements related to the surface disposal are met when the sewage sludge is actually
placed on the unit.

The person who places sewage sludge on the land could be either the preparer or the owner/operator of
the surface disposal site. If the person who places the sewage sludge is not the preparer, she should
request information from the preparer that indicates that the treatment-related Part 503 surface disposal
requirements have been met, as appropriate. This includes pollutant concentrations in the sewage sludge,
and whether pathogen reduction and vector attraction reduction is achieved through treatment.

5.3.2 LOCATION OF ACTIVE SEWAGE SLUDGE UNIT WITHIN 60 METERS OF A FAULT,
IN AN UNSTABLE AREA, OR IN A WETLAND

Statement of R ation

§503.22(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 provided in a
permit issued pursuant to section 402 or 404 of the CWA, shall close by March 22, 1994, unless,
in the case of an active sewage sludge unit located within 60 meters of a fault that has
displacement in Holocene time, otherwise specified by the permitting authority.

The permit writer should refer to Section 5.5 to determine whether the active sewage sludge unit is
located in any of the three prohibited or restricted areas identified above. The specific sections that
address these requirements are:
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Fauit areas—Section 5.5.4

Unstable areas—Section 5.5.5

The permit writer shouid deveiop specific permit conditions to require an active sewage siudge unit to
close if he has determined that one of the following situations exists:

® The site is located within 60 meters of a fault with displacement in Holocene time (i.e., last
11,000 years) and has not been adequately designed to withstand seismic impacts

® The site is located in an unstable area
¢ The site is located in a wetland without a Section 402 or 404 permit.

Part 503 requires active sewage sludge units located as described above to close by March 22, 1994,
Therefore, all such active sewage sludge units are in non-compliance unless, for those within 60 meters
of a fault with displacement in Holocene time, they have requested and received permission to remain
open from the permitting authority. If the permit writer believes that an active sewage sludge unit falls
into one of the categories that requires closure, she will need to ask the owner/operator why it has not
closed and discuss possible enforcement actions. This will include development of a compliance schedule

that adAraceca ™ m
that addresses closure activities and time frames.

5.3.3 WRITTEN CLOSURE AND POST-CLOSURE FLAN
Statement of Regulation “

§503.22(c} The owner.‘nperator of an active sewage sludge unit shall submit a written closure and post
viosure pian io the permitting auihoriy 180 days prior to the date that the aciive sewage sludge
unit closes. The plan shall describe how the sewage sludge unit will be closed and, at a
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{1) A discussion of how the ieachate coflection system will be operated and maintained for 3 years
after the sewage sludge unit closes if the sewage sludge unit has a liner and leachate collection
system,

2y A description of the system used to monitor for methane gas in the

[

ir in any structures within

the surface disposal site and in the alv al the property line of the surface disposal site, a5
required in 503.24(j)(2).

{3) A discussion of how public access to the surface disposal site will be restricted for 3 years after
the last sewage sludge unit in the surface disposal site closes.

—
——

The Part 503 rule requires that a closure and post-closure plan be submitied to the permitting authority
180 days prior to closure of a unit. The plan, at a minimum, must address the three items specified in
§503.22(c):

n
)
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e Operation and maintenance of the leachate collection system if the unit has a liner and leachate
collection system

e Methane gas monitoring if a final cover is placed on the unit
e Public access restriction to the site.

The permit writer has the authority and discretion during the development of permit conditions to
elaborate on the Federal requirements and to include additional requirements if needed. For example,
the regulation uses general language in specifying what the closure and post-closure plan must cover -
i.e., how the leachate collection system will be operated and maintained, the system used to monitor for
methane gas, and how public access will be restricted. The permit writer may develop more specific
permit conditions that detail what the discussion or description must contain. Table 5-1 is an example
outline of a closure and post-closure plan.

The closure and post-closure plan also should discuss post-closure activities - i.e., operating and
maintaining the systems that prevent or monitor releases from the unit and monitoring activities that will
be conducted throughout the 3-year period following the unit’s closure. The plan should provide the
following specific information:

* Name, address, and telephone number of a person to contact about the site

* Description of land use after closure, including any use restrictions

¢ Schedule or frequency at which post-closure activities are conducted

* Procedure for verifying that post-closure was provided in accordance with the plan

* Inspection and routine maintenance schedules (e.g., site visits, vegetation control)

e Personnel responsible for post-closure activities (e.g., company, title, responsibilities)
¢ Procedures for non-scheduled repairs

¢ Contingency plans (EPA 1992a).
Operation and Maintenance of the Leachate Collection System

Leachate can contaminate ground water, surface water, and soil if it is not controlled. If the active
sewage sludge unit has a liner and leachate collection system, the closure/post-closure plan must describe
how the leachate collection system will be operated and maintained for 3 years after closure. The owner/
operator must comply with all NPDES and other applicable requirements for leachate collection and
disposal. The closure and post-closure plan should furnish specific information on the operating schedule,
leachate management plan, and the leachate removal schedule. Section 5.5.8 provides additional details
on the operation and maintenance of the leachate collection system.

5-10



5. SURFACE DISPOSAL - PART 503 SUBPART C

TABLE 5-1 SAMPLE CLOSURE AND POST-CLOSURE PLAN OUTLINE

Owner/Operator Name:

Mailing Address:

Telephone Number:

Site Location Address:

II.

IIIL.

ACTIVE SEWAGE SLUDGE UNIT CONDITIONS

A. General information
1. Size of active sewage sludge unit (hectares or acres)
2. Description of liner, if applicable
3. Description of leachate collection system, if applicable
4. Copy of NPDES permit if there are discharges to U.S. waters
B. Schedule of final closure (milestone chart)
Final date of sewage sludge accepted
Date all on-site disposal completed
Date final cover completed, if applicable
Final date vegetation planted or other material placed
Final date closure completed
Total time required to close the active sewage sludge unit

QU s W=

DISPOSING OF SEWAGE SLUDGE

A. Total amount of sewage sludge to be disposed of on the active sewage sludge unit (m® or yd*)
B. Description of procedures for disposing of sewage sludge
1. Size of surface disposal site, number of active sewage sludge units and size of units necessary for
disposing of sewage sludge (include site map of disposal area)
2. Design and construction of active sewage sludge units

COVER AND VEGETATION

A. Final cover, if applicable
1. Total area to be covered (m’ or yd?)
2. Characteristics of final cover
a. Type(s) of material(s)
b. Depth of material(s)
c. Total amount of material(s) required
3. Final cover design
a. Slope of cover
b. Length of run of slope
c. Type of drainage and diversion structures
B. Vegetation (if vegetation is to be planted)
1. Total area requiring vegetation (hectares or acres)
C. Erosion Control (if vegetation is not to be planted)
1. Procedures and materials for controlling cover erosion
2. Justification for procedures and materials used
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TABLE 5-1 SAMPLE CLOSURE AND POST-CLOSURE PLAN OUTLINE (Continued)

IV. GROUND-WATER MONITORING, IF APPLICABLE

A. Analyses required
1. Number of ground-water samples to be collected
2. Ground-water monitoring schedule (e.g., quarterly, semi-annually)
3. Details of ground-water monitoring program

B. Maintenance of ground-water monitoring equipment

V. COLLECTION, REMOVAL AND TREATMENT OF LEACHATE

A. Description of leachate collection system (i.e., pumping and collecting procedures), if applicable
1. Description of the leachate sampling and analysis plan
2. Estimated volume of leachate collected per month
B. Description of leachate treatment process, if on-site
1. Design objectives
2. Materials and equipment required
C. Disposal of leachate
1. If discharged to surface waters, include copy of NPDES permit
2. If hauled off site, provide final destination
D. Maintenance of equipment
1. Repairs and replacements required
2. Regular maintenance required over the duration of closure and post-closure periods

VI. METHANE MONITORING, IF APPLICABLE

A. Monitoring requirements
1. Monitoring locations
2. Frequency of analyses
B. Maintenance of monitoring equipment
C. Planned response to exceedences of limits

VII. MAINTENANCE ACTIVITIES

A. Surface disposal site inspections
1. List all structures, areas, and monitoring systems to be inspected
2. Frequency of inspections for each

B. Planned responses to probable occurrences (including those listed below)
1. Loss of containment integrity
2. Severe storm erosion
3. Drainage failure

C. Maintaining cover and/or vegetation

Cover maintenance activities and schedule

Mowing schedule

Reseeding and mulching schedule

Soil replacement

a. Labor requirements

b. Soil requirements

Fertilizing schedule

Sprinkling schedule

Rodent and insect control program

-&-ut\)_—-

How
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TABLE 5-1 SAMPLE CLOSURE AND POST-CLOSURE PLAN OUTLINE (Continued)

D. Controlling erosion
. Maintenance program for drainage and diversion system
2. Activities required to repair expected erosive damage
3. Replacement cover soil, if applicable
a. Amount to be stored on site during the post-closure period
b. Specification of alternative sources of cover soil, if applicable (i.e., off-site purchase
agreement or on-site excavation)

VHI. INSTALLATION OR MAINTENANCE OF THE FENCE, IF APPLICABLE

A. If a fence already exists, describe required maintenance at closure to ensure it is in good condition
B. If fence is to be installed, specify:

1. Area to be enclosed

2. Type of materials used

3. Dimensions of fence
C. Security and public access practices planned for the post-closure period

1. Description of security system

2. Maintenance schedule

IX. CLOSURE SCHEDULE

A. Schedule for closure procedures
B. Schedule of periodic inspections

Methane Gas Monitoring System

Methane gas is a byproduct of the anaerobic decomposition of organic matter and is explosive within a
certain concentration range in air. Consequently, Part 503 requires continuous monitoring of air for
methane gas at sites where the sewage sludge is covered. Additionally, air must be monitored for
methane for a period of 3 years after closure, if a final cover is placed on an active sewage sludge unit
at closure. At sites where methane monitoring is required, air must be monitored inside structures at the
site and at the site boundary to prevent the accumulation of methane gas to levels that could cause hazards
such as explosions, fires, and asphyxiation.

To provide for adequate monitoring of methane for 3 years after an active sewage sludge unit closes, the
closure and post-closure pian should specifically describe the monitoring equipment. Data must be
collected continuously and must be retained for 5 years. Section 5.5.9 furnishes additional information
on methane monitoring and collection systems.

Public Access Restriction
Part 503 restricts public access to a closed sewage sludge unit to prevent:

e Possible exposure to methane
¢ Direct contact with, or ingestion of, the sewage sludge or sewage sludge-soil mixture

¢ Traffic that could damage the final cover.
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Section 5.5.11 provides examples of proper public access control that should be described in the closure
plan.

Final Cover

If a final cover is placed on an active sewage sludge unit that is to be closed, the cover should be
designed to:

* Control volatilization of pollutants

* Account for settling or subsidence in the unit

* Resist erosion

¢ Control runoff and prevent other damage to the cover.

The closure plan should describe how the final cover accommodates settlement and subsidence, caused
by decomposition and consolidation of the sewage sludge, which can impair the integrity of the final
cover system (EPA 1992a). The plan should include erosion control to prevent surface water and
precipitation from damaging the cover if soil is removed from the cover or the cover system is somehow
degraded. Erosion control should be designed to minimize the amount of water that flows across the
cover and, thus, minimize damage to the unit’s physical structure, prevent discharges of pollutants in
solution or suspension in the runoff, and limit downward percolation of water through the sewage sludge
that creates leachate.

When the final cover is installed, repairs and maintenance may be necessary for the cover to continue
functioning properly. The permit writer should seek information on landfiil closure technology, design,
and maintenance procedures relevant to sewage sludge unit closure. He may use this information to
develop permit conditions that meet the requirements for closing an active sewage sludge unit.

5.3.4 NOTIFICATION TO SUBSEQUENT OWNER

Statement of Regulation

§503.22(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.

This section addresses the two issues that the permit writer will encounter in implementing this
requirement: (1) identifying the type(s) of information that need to be provided to the subsequent owner
of surface disposal sites; and (2) determining an appropriate mechanism for ensuring that this information
is passed on to the subsequent owner. According to Part 503, a subsequent owner must be provided with
a written notification stating that the land has been used for surface disposal of sewage sludge. The
notice should describe the sewage sludge disposal activities as well as provide specific details about the
design and operations of the site.
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The permit writer should consider requiring the following information in the notification statement:

* Name(s) and address(es) of the former owner(s) and operator(s) of the surface disposal site

¢ Map of the surface disposal site clearly showing the geographical location of sewage sludge units
as well as a depth profile of the former sewage sludge units at the surface disposal site

¢ Estimate of the total amount of sewage sludge that has been disposed in each sewage sludge unit
at the surface disposal site

¢ Resuits of methane gas monitoring (if conducted)

¢ Type of liner and leachate collection system installed, if appropriate, and leachate volume and
characteristics

¢ Copy of any written closure and post-closure plan.
5.4 POLLUTANT LIMITS

Sewage siudge placed in an active sewage sludge unit that is not equipped with a liner and a leachate
collection system must meet pollutant limits for three metals: arsenic, chromium, and nicke!. The
specific pollutant limits to apply depend on the distance between the active sewage studge unit boundary
and the surface disposal site property line.

No pollutant limits pertain to sewage sludge placed in a unit that is equipped with a liner and leachate
collection system because the liner retards the movement of pollutants in sewage sludge into the ground
water. Owners/operators of sites that have liners and leachate collection systems must demonstrate that
the liner meets the specifications in §503.21(j). If the liners are substandard, then the sewage sludge
placed in these units must meet the pollutant concentrations for unlined units. Appendix B contains
information to assist in evaluating whether a liner was designed, installed, and continues to maintain a
hydraulic conductivity of 107 centimeters per second.

The permit writer also may determine that the conditions of the active sewage sludge unit warrant the
development of site-specific limits. In this case, the permit writer may use the permittee’s site-specific
data and the Tables in Appendix E to calculate site-specific sewage sludge pollutant limits.

The permit writer needs the following information to determine the appropriate pollutant limits applicable
to the sewage sludge placed on an active sewage sludge unit:

¢ Information on the liner and leachate collection system - in developing the specific pollutant
limits for sewage sludge placed in these units, it was assumed that the liner would achieve a
minimum level of protection by slowing the passage of leachate through the liner to a rate of less
than 107 centimeters per second. If a liner does not meet this specification, then the unit is
considered unlined for purposes of assigning pollutant limits to the sewage sludge placed in the
unit.

¢ Distance between unit boundary and the site property iine - the distance of 150 meters was one
of the assumptions used when developing the Part S03 pollutant limits. If the unit boundary is
closer to the property line, the potential for ground water contamination may be increased due
to proximity to a well; therefore, the pollutant limits needs to be reduced.
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Step 1: Initially, the permit writer should review the permit application and determine whether the
permittee has requested site-specific pollutant limits. Refer to Section 5.4.3 for further
instructions for the use of site-specific limits. If site specific limits are not requested or
appropriate, continue to the next step.

Step 2: Determine whether the active sewage sludge unit has a liner and leachate collection system.
If it does, no pollutant limits apply. If the unit does not have both a liner and a leachate
collection system, or if the liner does not meet the hydraulic conductivity specification,
continue to the next step.

Step 3: For an active unit without a liner and leachate collection system, identify the distance from the
unit boundary to the site property line. If the unit boundary is located 150 meters or further
from the site property line, apply the pollutant limits listed in Table 1 of §503.23. Refer to

Section 5.4.1 for further instructions on how to apply these limits.

Step 4: If this distance is less than 150 meters, apply the pollutant concentration limits listed in Table 2
of §503.23 for the appropriate actual distance. Refer to Section 5.4.2 for further instruction
on how to apply these limits.

In addition, the permit writer must recognize that a surface disposal site may have several different types
of active sewage sludge units and that the sewage sludge placed on site may be subject to different
pollutant limits depending on the active sewage sludge unit in which it is placed. In such situations, the
permit writer will have to designate different pollutant limits and monitoring and recordkeeping
requirements for each active sewage sludge unit.

5.4.1 AN ACTIVE SEWAGE SLUDGE UNIT WITHOUT A LINER AND LEACHATE
COLLECTION SYSTEM WITH A UNIT BOUNDARY TO SITE PROPERTY LINE
DISTANCE OF 150 METERS OR MORE

Statement of Regulation

§503.23 Pollutant limits (other than domestic septage)
§503.23(a) Active sewage sludge unit without a liner and leachate collection system

§503.23(a)(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 CONCENTRATIONS - ACTIVE
SEWAGE SLUDGE UNIT WITHOUT
A LINER AND LEACHATE COLLECTION SYSTEM

Concentration
Pollutant {milligrams per kilogram®*)
Arsenic 73
Chromium 600
Nickel 420

*Dry weight basis
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The permit writer applies the pollutant concentrations in Table 1 of §503.23 when the following
conditions exist:

* The active sewage sludge unit does not have a liner and leachate collection system or has a liner
that fails to meet specified hydraulic conductivity criteria

® The unit boundary is 150 meters or more from the property line of the surface disposal site.

The permit should contain the pollutants and pollutant limits that appear in § 503.23(a)(1). These limits
should be expressed as the maximum pollutant concentrations not to be exceeded. These limits should
also be expressed on a dry weight basis. The metric units (mg/kg) should be included in the permit, but
English units also can be used. Conversion factors are provided in Appendix A.

5.42 AN ACTIVE SEWAGE SLUDGE UNIT WITHOUT A LINER AND LEACHATE
COLLECTION SYSTEM WITH A UNIT BOUNDARY TO SITE PROPERTY LINE
DISTANCE OF LESS THAN 150 METERS

Statement of Regulation
§503.23 Pollutant {imits (other than domestic septage)
§503.23(a) Active sewage sludge unit without a liner and leachate collection system

§503.23(a)(2) Except as provided in §503.23(b), the concentration of each pollutant listed in Table 1 of §503.23
in 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 shail 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.

(i) 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)3).

TABLE 2 OF §503.23 - POLLUTANT CONCENTRATIONS - ACTIVE SEWAGE SLUDGE
UNIT WITHOUT A LINER AND LEACHATE COLLECTION SYSTEM
THAT HAS A UNIT BOUNDARY TO PROPERTY
LINE DISTANCE LESS THAN 150 METERS

Unit boundary to Pollutant concentration*

property line Arsenic Chromium Nickel
distance (meters) {mg/kg) (mp/kg) (mg/kg)
0 to less than 25 30 200 210
25 to less than 50 34 220 240
50 to less than 75 39 260 270
75 to less than 100 446 300 320
100 to less than 125 53 360 39%0
125 to less than 150 62 450 420

*Dry weight basis
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The risk assessment methodology used in developing pollutant limits for sewage studge placed in an
unlined active sewage sludge unit assumed that the boundary of each unit would be at least 150 meters
from the site property line of the surface disposal site. Sewage sludge placed in an active sewage sludge
unit located closer than 150 meters from the site property line must meet more stringent pollutant limits
to ensure protection of ground water.

To determine the appropriate pollutant limits for an active unit without a liner and leachate collection
system with 2 boundary that is less than 150 meters from the disposal site property line, the permit writer
must know the actual distance from the active sewage sludge unit boundary to the property line of the
surface disposal site. This distance should be the shortest distance measured between any point on the
unit boundary to any point located on the property line of the surface disposal site.

The permit writer should use the actual distance from the sewage sludge unit boundary to the property
line of the site and read the corresponding pollutant limits for arsenic, chromium, and nickel from
Table 2 of §503.23. This procedure is illustrated in the worksheet in Figure 5-1. The permit writer can
determine the applicable limits by using this worksheet and following the example provided in the figure.

The permit should include the pollutant limits that appear in § 503.23(a)(2) for the actual distance from
the unit boundary to the site property line. These limits should be expressed as the maximum pollutant
concentrations not to be exceeded. These limits should be expressed on a dry weight basis using the
metric units (mg/kg), but English units can also be used. Conversion factors are provided in Appendix
A.

5.4.3 SITE-SPECIFIC POLLUTANT LIMITS

Statement of Regulation {l

§503.23 Pollutant limits (other than domestic septage)
§503.23(b) Active sewage sludge unit without a liner and leachate collection system - site-specific limits i*

§503.23(b)(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.

§503.23(b)}(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 is lower. 1

Site-specific pollutant limits can be developed for active sewage sludge units without liners and leachate
collection systems. If the owner/operator of a surface disposal site requests site-specific pollutant limits,
the permit writer will need to determine if such a request is valid and if site-specific pollutant limits are
appropriate. Thereafter, he should use the information in Appendix E to determine the site-specific
pollutant concentration limits. To determine whether a request for site-specific pollutant limits is valid,
the permit writer should request current information on specific site parameters and compare this
information to the values used in developing the pollutant limits in §503.23(a).
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The permit writer should follow these steps to determine the appropriate pollutant concentration limits to
apply to an active sewage sludge unit that does not have a liner and leachate collection system or to a unit
whose liner fails to meet the hydraulic conductivity requirements:

Step I: Obtain the actual distance from the active sewage siudge unit boundary to the site property line.
Step 2:  Review the columns in the table below to locate the range containing the distance obtained in
Step 1.

Step 3:  Incorporate the pollutant limits provided in the appropriate column into the permit for the surface

disposal site.

POLLUTANT CONCENTRATIONS FOR AN ACTIVE SEWAGE SLUDGE UNIT

WITHOUT A LINER AND LEACHATE COLLECTION SYSTEM
{milligrams per kilogram*)

Pollutants | =150 | <150-=2125 <125-=100 <100-=75 <75-250 | <50-225 | «<25-20
Arsenic 73 62 53 46 39 34 30
Chromium 600 450 360 300 260 220 200
Nickel 420 420 390 320 270 240 210
*Dry weight basis

For example, to obtain the pollutant limits for an active sewage sludge unit whose boundary is
located 88 meters from the site property line, the permit writer would review the above table to

identify the distance range, <100 to =75 meters.

The following pollutant limits would be

included in the permit:

Arsenic

46 mg/kg

Chromium 300 mg/kg

Nickel

320 mg/kg

FIGURE 5-1 WORKSHEET FOR CALCULATING POLLUTANT
LIMITS FOR ACTIVE SEWAGE SLUDGE UNITS WITHOUT LINERS AND
LEACHATE COLLECTION SYSTEMS
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The permit writer should consult Appendix E to determine if the site-specific parameter values are
substantially different from those used in developing the § 503.23(a) pollutant limits. Before proceeding
with the site-specific assessment, the permit writer should review all available sewage sludge pollutant
concentration data. The site-specific limits issued in the permit must be the lower of either the values
derived from the site-specific tables or the existing concentration of the pollutant in the sewage sludge.

5.5 MANAGEMENT PRACTICES

5.5.1 ENDANGERED SPECIES OR CRITICAL HABITAT PROTECTION

Statement of Regulation

§503.24(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.

Permitting Factors

Active sewage sludge units are often located in rural areas that either contain or are surrounded by a wide
variety of plant, fish, and wildlife species, some of which may be endangered or threatened. The
designated critical habitat is any place where a threatened or endangered species lives and grows during
any stage in its life cycle. All threatened or endangered species of plants, fish, and wildlife are listed
in50CFR §§17.11 and 17.12. A copy of the lists with references to the original Federal Register listing
notice can be obtained from the U.S. Department of Interior, Fish and Wildiife Service (FWS).

The permit writer may need to verify if any endangered or threatened species of plant, fish, or wildlife
exist on or near the active sewage sludge unit. In addition, a surface disposal site may be located in the
migratory route of an endangered or threatened species of fish or wildlife and may become a temporary
but critical habitat for such species. The permit writer can obtain such information or verify the
information provided in the permit application by contacting the field office of the FWS. To provide the
permit writer with the requested information, the FWS biologist may need specific data, such as the exact
location (preferably in terms of latitude and longitude), the size of the site, location and size of any
nearby body of water, and type and extent of vegetative cover.

If threatened or endangered species or their designated critical habitats are present in the areas proposed
to receive the sewage sludge, the permit writer will need to determine whether the placement of the
sewage sludge on the active sewage sludge unit will likely cause an adverse effect upon the species or
their habitats. An adverse effect would be the destruction or adverse modification of the critical habitat
to the extent that the likelihood of survival and recovery of the species is diminished. Unfortunately, it
may not be possible to predict the effects of the placement of sewage sludge on the species or habitat
without site specific field studies. In some cases, it may be necessary to prohibit the application of
sewage sludge on sites where threatened or endangered species or their critical habitats are present.
However, it may be possible to allow the placement of sewage sludge concurrent with field studies
designed to measure the effects on the species and their habitats. EPA policy or best professional
judgment (BPJ) should be used if specific management practices are necessary to protect the species and
their habitat,
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Permit Conditions

Section 503.24(a) only applies if endangered species of plant, fish, or wildlife are identified within or
near an active sewage sludge unit or if it is determined that the unit is located in the migratory path of
any endangered or threatened species of wildlife. However, as a precautionary measure, the permit
writer may include this management practice in the permit as it appears in Part 503.

If it is determined that the active sewage sludge unit supports or is part of a critical habitat for a
threatened or endangered species of plant, fish, or wildlife, the permit writer should consult with FWS
personnel or other informed State or local agency personnel to determine and develop necessary permit
conditions.! For example, if the unit is located within the migratory path of an endangered species, the
permit writer could develop a permit condition prohibiting the application of bulk sewage sludge during
the migration period.
Other conditions that the permit writer may include are the following:

e Buffer zones that provide an adequate distance from the critical habitat of the endangered species

® Requirements for increased monitoring and reporting in certain areas

¢ Requirements to conduct special studies to determine the impact on the endangered species or its
critical habitat.

5.5.2 BASE FLOOD FLOW RESTRICTIONS

Statement of Regulation

§503.24(b) An active sewage shudge unit shall not restrict the flow of a base flood.

Permitting Factors

The siting of active sewage sludge units on areas
subject to flooding requires special considerations Base flood is a flood that has a one percent
to ensure that the flow of floodwaters is not chance of occurring in any given year (i.e., a
restricted. Restricting the flow of a base flood flood with a magnitude equalled once in 100
can increase the velocity of the flow downstream years). [§503.9(b)}

of the site, reduce the temporary storage capacity
of the flood plain, or increase the level of the
flood waters.

An active sewage sludge unit located in the base flood area that affects the flow of the base flood and
flood water storage capacity of the flood plain is acceptable, unless the effect is large enough to cause
higher flood levels and greater flood damage. If the owner/operator of the active sewage sludge unit can
demonstrate that the active sewage sludge unit will not pose unacceptable threats of higher flood levels

'FWS and EPA are in the process of developing consultation guidance for such permitting activities.
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and flood velocity, the requirements of this provision are met. If this demonstration can not be made,
the owner/operator must close the active sewage sludge units located in the 100-year flood plain. Closure
must be performed in accordance with the closure and post-closure plan required by §503.22(c).

The permit writer should first determine whether T —

the active sewage sludge unit is located within an Restriction of the flow of a base flood is defined as
area that is likely to be inundated during the 100- the raising of flood levels by one foot or more due
year base flood (i.e., within the 100-year flood to the presence of an obstruction.

plain). River flood plains are readily identifiable

as the flat areas adjacent to the river’s nOITNal L —
channel. The 100-year flood plains are identified

in the flood insurance rate maps (FIRMS) and flood boundary and floodway maps published by the U.S.
Federal Emergency Management Agency (FEMA). Guidance in using FIRMS is provided in "How to
Read a Flood Insurance Rate Map" published by FEMA. FEMA also publishes "The National Flood
Insurance Program Community Status Book" which lists communities that are in Emergency or Regular
Flood Insurance programs, including communities that may not be involved in the National Flood
Insurance Program but which have FIRMS or floodway maps published. Maps and other FEMA
publications may be obtained from the FEMA Distribution Center. Areas not covered by the FIRMS or
floodway maps may be included in flood plain maps available through the U.S. Army Corps of
Engineers, the U.S. Geological Survey (USGS), the U.S. Soil Conservation Service, the Bureau of Land
Management, the Tennessee Valley Authority, and State and local agencies. Many of the river channels
covered by these maps may have undergone modification for hydropower or flood control projects and
the flood plain boundaries represented may not be accurate or representative. The permit writer may
want to compare the flood plain map series to recent aerial photographs to identify current river channel
modifications and land use watersheds that could affect flood plain designation (EPA 1992a).

If flood plain maps are not available and the surface disposal site is located within a flood plain, then a
field study to delineate the 100-year flood plain may be required. A flood plain delineation program
would be based primarily on meteorological records and physiogeographic information, such as existing
and planned watershed land use, topography, soils and geologic mapping, and aerial photo interpretation
of geomorphic (land form) features. The U.S. Water Resource Council provides information to
determine the potential for floods in a given location by stream gauge records. Estimation of the peak
discharge by these methods also allows an estimation of the probability of exceeding the 100-year flood
(EPA 1992a).

If the active sewage sludge units are not located on the 100-year flood plain, the permit writer need not
include any condition in the permit. However, if the surface disposal site is located near a flood plain
and there is a potential that future active sewage sludge units may be placed in the flood plain, the permit
writer should include a permit condition that any active units constructed or placed in service during the
term of the permit must not restrict the flow of the base flood.

If the active sewage sludge unit is located in a 100-year flood plain, the permit writer must evaluate
whether the sewage sludge unit will restrict the flow of a base flood. The demonstration that the active
sewage sludge unit does not restrict the flow of a base flood relies on estimates of the flow velocity and
volume of flood plain storage in the vicinity of the active sewage sludge unit during a base flood. The
assessment should consider the flood plain storage capacity and floodwater velocities that would exist in
the absence of the active sewage sludge unit. Raising the base flood level by more than one foot can
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indicate that the active sewage sludge unit may reduce and restrict storage capacity and flow. In some
smaller areas, a greater than one foot increase in the flood level may be acceptable (EPA 1992a).

The assessment of flood water velocity will require that the channel cross section be known above, at,
and below the active sewage sludge unit. Friction factors on the overbank are determined from the
surface conditions and vegetation present. River hydrologic models may be used to simulate flow levels
and estimate flood velocities through these river cross sections. The U.S. Army Corps of Engineers has
developed several numerical models to aid in the prediction of flood hydrographs, flow parameters, the
effect of obstructions on flow levels, the simulation of flood control structures, and sediment transport
(COE 1982).

If the permit writer determines that the active sewage sludge unit will restrict base flood flow, she may
need to write site-specific conditions into the permit that will prevent restriction of the flow of a base
flood or require closure of the active sewage sludge units. To determine whether to draft such site-
specific conditions, the permit writer will require additional information about the site, the design
parameters of the active sewage sludge units, and management practices that will be used to prevent
restriction of the base flood. The permit writer also may need to develop permit conditions that require
the active sewage sludge unit to be adequately protected from flood damage, such as embankment designs
with rip-rap and geotextiles to prevent scour. Guidelines for design with these materials may be found
in Maynard (1978) and the Department of Agriculture (1983). Embankment designs will require an
estimate of river flow velocities, flow profiles (depth), and wave activity. The use of alternative erosion
controls such as gabions (cubic-shaped wire structures filled with stone), paving bricks, and mats may
be considered (EPA 1992a).

5.5.3 REQUIREMENTS IN A SEISMIC IMPACT ZONE

Statement of R ation

§503.24(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 recerded horizontal ground level acceleration.

e —J

Permitting Factors

Seismic impact zone is an area that has a 10 percent
Ground motion from earthquakes can cause or greater probability that the horizontal ground
structural failure of the active sewage sludge level acceleration of the rock in the area exceeds
unit(s). Studies indicate that, during earthquakes, 0.10 gravity once in 250 years. {§503.21(m)}]
superficial (shallow) slides and differential
displacement are produced, rather than massive
slope failures (Dept. of Navy 1983). Stresses
created by superficial failures can affect liner and final cover systems, and leachate and gas collection and
removal system performance. For example, tensional stresses within the liner system can fracture the
soil liner and/or tear the flexible membrane liner. The effects of seismic activity on earth material are
discussed in Section 5.5.5.

First, the permit writer should determine whether the surface disposal site is located in a seismic impact
zone. Ifit is, the permit writer must require that the owner/operator ensure that the active sewage sludge
units are designed to withstand the maximum recorded horizontal ground level acceleration. Table 5-2
lists documents and Table 5-3 identifies governmental and non-governmental organizations that can
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provide information on seismic impact zones and seismic hazards. These lists are not a complete
compilation of sources for seismic information but should provide the permit writer with enough
information to make an informed decision.

TABLE 5-2 SOURCES OF INFORMATION ON SEISMIC IMPACT ZONES AND
FAULT AREAS

"Preliminary Map of Horizontal Acceleration in Rock With 90% Probability of Not Being Exceeded in
250 Years” - Algermissen and Perkins, Probabilistic Estimates of Maximum Acceleration and Velocity
in Rock in the Contiguous United States, U.S. Geological Survey Open-File Report 82-1033, 1982
(Updated 1991) Available from USGS Map Center.

Preliminary Young Fault Maps, MF916, U. S. Geological Survey, 1978 -identifies the location of
Holocene faults in the United States. Available from USGS Map Center.

National Aerial Photographic Program/National High Altitude Program (NAPP/NHAP) high altitude,
high resolution aerial photographs. Available from U.S. Geological Survey, EROS Data Center.

USGS State seismic maps - USGS Map Distribution

Building Seismic Safety Council, "NEHRP Recommended Provisions for the Development of Seismic
Regulations for New Buildings" (U.S. Federal Emergency Management Agency 1991). Available from
FEMA.

TABLE 5-3 GOVERNMENTAL AND NON-GOVERNMENTAL ORGANIZATIONS
THAT MAY PROVIDE SEISMICITY INFORMATION

USGS

Earthquake Information Center, Colorado School of Mines, Golden, Colorado (seismicity maps of all 50
states and a database of known earthquakes and fault zones)

State Geologic Surveys
The National Information Service for Earthquake Engineering
The Building Seismic Safety Council

The American Institute of Architects

If active sewage sludge units are located in seismic impact zones, the permit writer should determine the
amount of risk posed by geological and hydrogeological conditions. The permit writer should investigate
the following potential site hazards:

e Liquefaction (the partial or total loss of shear strength of loose, saturated fine sands as a result
of an increase in pore water pressure; the soil acts like a liquid)

e Soils with low foundation strength

¢ Slope instability
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¢ Ground deformation

¢ Fault rupture.

For active sewage sludge units located in an area ™ — N ——

with an estimated maximum horizontal The horizontal acceleration is expressed as a
acceleration greater than 0.1 gravity (g), the percentage of the acceleration due to gravity (g).
permit writer’s evaluation of seismic effects The acceleration due to gravity is 9.8 meters/sec?.

should consider both foundation soil stability and
sewage sludge stability under seismic loading.
Conditions that may be considered for the evaluation include the construction phase (maximum open
excavation depth of new active sewage sludge unit) and closure activities.

There are no standard procedures for designing active sewage sludge units for seismic events.
Winterkorn and Fang (1975) and Department of the Navy (1983) do, however, review engineering
evaluations that consider the influence of local soil conditions on ground response and shaking intensity,
soil settlement, soil liquefaction, and slope instability during earthquakes. Design modifications to
accommodate an earthquake may include shallower active sewage sludge unit side slopes and more
conservative design of dikes and runoff controls. Well compacted cohesion-less embankments or
reasonably flat slopes in insensitive clay are less likely to fail under moderate seismic shocks (up to 0.15g
and 0.20g acceleration). Additional contingencies should be installed for leachate collection in the event
primary systems are disrupted. The materials that make up the individual components must be able to
withstand seismic forces while contributing to the unit’s strength. New active sewage sludge units can
be designed to these standards or to the requirements of this part (EPA 1992a).

5.5.4 REQUIREMENT OF 60 METERS OR MORE FROM A FAULT

Statement of Regulation

§503.24(d) An active sewage sludge unit shall be located 60 meters or more from a fault that has
displacement in Holocene time unless otherwise specified by the permitting authority.

Permitting Factors

Seismologists generally believe that the structural integrity of an engineered unit cannot be unconditionally
guaranteed when it is built within 60 meters (200 feet) of a fault along which movement is highly likely
to occur (EPA 1991b). A 60 meter (200 feet) buffer zone is, in most cases, sufficient to protect
engineered structures from seismic damages. The permit writer must first determine whether an active
sewage sludge unit is within 60 meters (200 feet) of a fault that has had movement during the Holocene
epoch. To make this determination, the permit writer should obtain information on any lineaments that
suggest the presence of any faults within a 915 meter (3,000 foot) radius of the site. Sources of the
information are:

¢ A review of available maps, logs, reports, scientific literature, or insurance claim reports

¢ An aerial reconnaissance of an area within a five mile radius of the site, including an aerial photo
analysis
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) . .
e A reconnaissance based on walking

portions of the area within 915 meters A faylt js a fracture or a zone of fractures in
(3,000 feet) of the unit (EPA 1992a). any materials along which strata on one side
o ] are displaced with respect to straia on the other
In 1978, the USGS published a map series  side. [§503.21(f)] A fault may have sudden
identifying the location of Holocene faults in the movement or it may have very slow
United States (Preliminary Young Fault Maps, movement. A fault includes main, branch, or
MF916). For an area where movement along a secondary faults.
Holocene fault is known to have occurred since

1978, when the maps were made, the owner/  pjgplacement is the relative movement of any

operator will need to conduct a geologic two sides of a fault measured in any direction.
reconnaissance of the site and surrounding areas. (§503.21(e)]

The National Aerial Photographic Program/
National High Altitude Program (NAPP/NHAP)  golocene time is the most recent epoch of the

aerial photographs with stereo coverage are a Quaternary period, extending from the end of

useful remote sensing aid for delineating fault the Pleistocene Epoch to the present. This is
traces and structural lineaments. This series of approximately the last 11,000 years.

aerial photography provides coverage over most [§503.21(h)]
of the United States and is available through the
USGS, EROS Data Center (EPA 1992a). Tables
5-2 and 5-3 list sources of more information about fault areas.

If a fault (or fauits) is located within 915 meters (3,000 feet) of the active sewage sludge unit, the owner/
operator should investigate further and determine the presence or absence of any faults within 60 meters
(200 feet). A fault may be located by performing one or more of the following activities:

¢ Conducting a site walkover to detect any fault related phenomena, such as offset curbs or walls,
offset drainage channels, or fault scarps

e Conducting subsurface exploration, including drilling and trenching to locate fault zones and
evidence of faulting

¢ Trenching perpendicular to any fault or lineaments within 60 meters (200 feet) of the unit

¢ Determining the age of any displacements

¢ Constructing supporting maps and other analyses (EPA 1992a).
Displacement of surficial deposits across a fault may indicate that such displacement has occurred in
recent times. In addition, seismic epicenters recorded in recent times may indicate recent movement or
activity along structures in a given area. The results of the investigation should be prepared by a
qualified professional. Data that should be contained in the report are:

e A plan view of any faults within 915 meters (3,000 feet) of the site

® A map showing all faults within 60 meters of the unit boundary and identification of faults that
have had movement during the Holocene epoch
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* A site topographic map of sufficient detail to show any offset streams, linear ridges, fault scarps,
and other horizontal features

* A description of geology with respect to stratigraphy (e.g., comparison of soils across a fault)
which can determine the fauit’s age.

Permit Conditions

If an active sewage sludge unit is not located within 60 meters (200 feet) of a fault that has displacement
in Holocene time, the permit writer does not need to place any conditions addressing this Part 503
requirement in the permit.

If an active sewage sludge unit is located within 60 meters of a fault that has displacement in Holocene
time, the permit writer must require the unit to be closed, if she cannot conclude that continued operation
of the active sewage sludge unit is protective to human health and the environment. If an active sewage
sludge unit is not located within 60 meters of a fault that has displacement in Holocene time, but is
located within 915 meters (3,000 feet) of a fault that has displacement in Holocene time, the permit writer
might consider additional requirements. These could include (1) a requirement to map all fault traces
within 915 meters; (2) a requirement that all engineered structures must be at least 60 meters from any
fault; or (3) a requirement to submit a site engineering plan that contains the investigative report and
mapping of all faults.

5.5.5 UNSTABLE AREAS

Statement of Regulation

§503.24(e) An active sewage shudge unit shall not be Jocated in an unstable area.

Permitting Factors

The permit writer should be able to recognize e —

unstable areas such as landslide-prone areas, karst Unstable area is land subject to natural or
terrain, volcanic regions, areas that overlay human-induced forces that may damage the
extensive underground mining operations, and structural components of an active sewage
areas that overlay oil, gas, or water withdrawal sludge disposal unit. This includes, but is not
operations. The owner/operator should certify  |imited to, land on which the soils are subject
that an active sewage sludge unit is not located in to mass movement. [§503.21(q)] Unstable
an unstable area. The permit writer may want to areas have features that indicate protective
require the owner/operator to conduct an measures cannot be designed to withstand a
engineering assessment if the unit is located in a natural event. Examples of unstable areas are:
potentially unstable area. This assessment should areas within 60 meters of a fault, karst terrains,
be performed by a qualified engineering fissures, surface areas weakened by
professional and should contain the following underground mining or other excavations or
information: oil, gas, or water withdrawals, and areas near
volcanoes.

* A detailed geotechnical and geological  ——
evaluation to assess the stability of the

foundation soils, adjacent man-made and natural embankments, and slopes
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* A geotechnical evaluation of the ability of the subsurface to support the active sewage sludge unit
adequately, without damage to the foundation or other structural components.

Landslide-Prone Areas

Landslides are a problem that can be remedied with varying degrees of success. Recognizing areas
susceptible to downslope movements is important to design considerations. Many features are unstable
when combined with seismic impact zones, such as liquefaction potential and slope failure. The type of
slope material determines the earthquake resistance of the slope. The permit writer should require the
owner/operator to assess the slope materials in areas subject to seismic activities. Slope stability maps
should be available from State geological surveys. Slope materials vulnerable to earthquake shocks
include:

* Very steep slopes of weak, fractured and brittle rocks or unsaturated loess that are vulnerable to
transient shocks caused by tensional faulting

¢ Loess and saturated sand that may be liquefied by seismic shocks causing the sudden collapse of
structures and flow slides

* Sensitive cohesive soils when natural moisture exceeds the soil’s liquid limit

¢ Dry cohesion-less material on a slope at the angle of repose that responds to seismic shock by
shallow sloughing and slight flattening of the slope (Winterkorn and Fang 1975).

Where the active sewage sludge units are comprised of the above types of slope materials, the permit
writer should require closure of the units in areas where seismic activities occur.

Slope failures occur when the driving forces imposed on the soils or engineered structure exceed the
resisting forces of the material. Such a slope failure often occurs in the absence of seismic activity. Non-
seismic stope failure can be caused by:

* Excessive rainfall on steep slopes

¢ Removing the toe (downslope edge) of a slope

® Overloading a slope

¢ Removing vegetation from a slope.

The site can be evaluated by a site walkover to find evidence that may indicate a potential landslide
problem. Specific features to look for include:

* Retaining walls, fences, and posts that are aligned in a uneven pattern
¢ Utility poles with taut or sagging wires
¢ Hummocky or step-like ground features

* Seeping water from the base or toe of a slope.
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A computer software package and technical manual, Geotechnical Analysis for Review of Dike Stability
(GARDS), developed by EPA’s Risk Reduction Engineering Laboratory (RREL), can assist in evaluating
earth dike stability. GARDS details the basic technical concepts and operational procedures for the

onnlvmc of site hvdraulic conditions. dike slope
site hydraulic conditions, dike slope and foundation stability, dike settlement, and liquefaction

potentlal of dike and foundation soils. The program was designed as a geotechnical support tool to
facilitate evaluation of existing and proposed earthen dike structures at hazardous waste sites (EPA
1988b). The GARDS concepts also apply to active sewage sludge disposal units.

The permit writer may want to include monitoring activities that could indicate potential problems.
Monitoring parameters may include settlement, lateral movement and pore water pressure. Monitoring
for pore water pressure usuaily is accomplished with piezometers screened in the particularly sensitive
strata. Lateral movements may be detected on the surface by surveying (horizontal and vertical)
movements while subsurface movements may be detected by slope inclinometers. Settlement may be
monitored by surveying benchmarks.

Karst Terrain

Karst terrains are subject to progressive and/or catastrophic failure of subsurface conditions from sink
holes, solution cavities, and subterranean caverns. Therefore, no active sewage sludge units should be
located in Karst terrain.

Underground Mining Operations

Areas with extensive underground mining operations are subject to catastrophic failures and subsidence
in a manner similar to karst terrains. Some mining operations may weaken the structural support for the
overlying strata. In extreme cases, roof collapse of the mine could cause a catastrophic failure of any
overlying engineered structures. Mine grouting or filling actions may not be feasible due to the
uncertainty in the volume that is required to successfully fill the void and the interconnections between
mines and breached barrier pillars. State mining departments can be contacted to obtain mine maps.
Streets or roads located over land subject to underground mining operations that have a wavy, uneven
pitch are good indicators of subsidence.

Oil, Gas, and Water Withdrawal Operations

Oil and gas operations and/or water pumping operations can lead to locally developed subsidence
condition that can damage structural components. Oil and gas extraction subsidence tends to be more
localized than subsidence due to water pumping operations. Subsidence due to oil and gas and/or water
pumping operations occasionally can be reversed. To do this, water is injected into a formation to raise
the fluid pressure in the formation.

Permit Conditions

Where a surface disposal site is located in an unstable area, the permit writer should develop a permit
condition that prohibits the siting of any active sewage sludge units in unstable areas. Where an existing
unit is located over potentially unstable areas (such as karst topography or landslide-prone areas), the
permit writer should require the owner/operator to submit a detailed geotechnical and geological
evaluation of the area and an engineering analysis of the design measures to ensure that the active sewage
sludge unit has sufficient ground support to withstand any ground movement that could rupture the unit’s
integrity and cause a release of the sewage sludge pollutants. These investigations should be performed
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by qualified ground-water and engineering professionals. Existing active sewage sludge units located in
unstable areas must have closed by March 19, 1994, to be in compliance with Part 503.

5.5.6 WETLAND PROTECTION

Statement of Regulation

§503.24(D An active sewage sludge unit shall not be located in a wetland, except as provided in a permit
issued pursuant ¢o section 402 or 404 of the CWA.

Permitting Factors

EPA, the U.S. Army Corps of Engineers (COE ), s ———
and FWS have identified wetlands protection as a
top priority. Constructing and operating active
sewage sludge units in wetland areas is essentially
a fill activity; therefore, this activity has the
potential to significantly alter the structure and
function of a wetland. Once damaged by fiil
activities, wetland ecosystems are difficult or
impossible to restore because of their complexity
and fragility. Proposals to locate active sewage
sludge units in wetlands should undergo rigorous
demonstration requirements to establish that there
are no suitable alternative locations. COE is the
Federal agency with jurisdiction for issuing e ———
permits to entities proposing fill activities in wetlands. Fill activities in wetland areas are regulated by
the COE and EPA under Sections 404 and 402 of the CWA. Many States also regulate activities in
wetlands.

If wetlands are within the surface disposal site
boundary and the owner/operator plans to
locate an active sewage sludge unit within a
wetland, the owner/operator must apply for and
receive a Section 404 permit from the U.S.
Army Corps of Engineers. If an active sewage
sludge unit is currently located in a wetland,
the owner/operator should produce a valid
Section 404 permit or a NPDES permit to
demonstrate compliance with this regulatory
provision.

Any active sewage sludge unit located in a wetland and not covered by a valid Section 404 or NPDES
permit must have been closed in accordance with §503.22(b) by March 22, 1994. An owner/operator
of a surface disposal site that is planning construction or opening of a new active sewage sludge unit must
determine whether the proposed location or construction activity is subject to Section 404 and obtain a
Section 404 permit, if applicable, prior to project initiation.

To implement § 503.24(f), the permit writer first needs to know if any active sewage sludge units are or
will be located within a wetland. As part of the permit application, the permit writer should receive
information as to whether the active sewage sludge unit is located in a wetland. If this information is not
provided, the permit writer should require the owner/operator of the surface disposal site to indicate
whether it holds or is applying for a valid Section 404 or 402 permit.

If the permittee does not have a Section 404 or 402 permit, the permit writer needs to determine (or
require the owner/operator to certify) whether there is a wetland onsite. Wetlands are identified on the
basis of soil conditions, vegetation type, and site hydrology. They are typically found along the fringe
of waterbodies. Some types of wetlands such as prairie potholes, vernal pools, and cypress domes are
not directly associated with surface water, but are found in surface depressions in the land. These
depressional wetlands can be particularly difficult to identify because they are usually dry for a portion
of the year. If the permit writer or the owner/operator suspects that there are wetlands on the site where
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active sewage sludge units are or may be 1ocate],  EE—_———

acti sludge u are
he/she should contact the local COE District Definition of Wetlands

Office and reauest a wetland delineation.? A list

L L a wetlang delr I WS 119

of the District Offices and their address is Wetlands are areas that are inundated or
nuhliched annually  in '1’2 'FR Part 330 . R Py . 1 , .

pudilsiied anpuaily in LR SV saturated by surface water or ground water at
Addltlonally . any State agency that regulates  ; frequency and duration sufficient to support,
activities in wetlands should be contacted and and that under normal circumstances do
invited to inspect the location of an active sewage support, a prevalence of vegetation adapted for

in
. —-\ct ] . 4 ot 7

£rowin Iin water or wet sou. We[lanﬂs lnCluUC,
but are not limited to, swamps marshes, bogs,
A wetlands assessment should be conducted by a prairie pot holes, playa basins, and similar

qualified and expenenced multidisciplinary team areas. [§503.9(bb)}
with a soil scientist and a botanist or biologist. ———————ETEE——————
The assessment identifies: (1)} the limits of the

wetland boundary based on soil and plant types, (2) the type and relative abundance of vegetation
including trees, and (3) rare, endangered, or otherwise protected species of flora and fauna and their
habitat (EPA 1992a). Criteria used in wetiands identification have been developed by a task force
consisting of representatives from the EPA, FWS, Soil Conservation Service, and COE and are presented
in the Federal Manual For Identifying and Delineating Jurisdictional Wetiands (COE 1989). This
publication also contains an extensive list of literature available on identification and prevalence of plant
species characteristic of wetlands throughout the United States, hydraulic soil classifications, and related
wetland topics (EPA 1992a). Additional published information useful to the permit writer in identifying
areas that are wetlands is listed in Table 5-4. If it is determined that wetlands are at the surface disposal
site and the site does not have a Section 404 or 402 permit, the permit writer should require the active

sewage sludge units at the site to close.

TABLE 5-4 SOURCES OF INFORMATION TO IDENTIFY WETLANDS

Federal Manual For Identifying and Delineating Jurisdictional Wetlands (COE 1989)
USGS topographic maps
National Wetland Inventory (NWI} Maps

| AN —
11

A

Al
operato o demonstrate that the site is in complla ce W 'th the permit. The permit write
Section 404 permiiting authority and inquire about the permittee’s compliance st
in compliance with its Section 404 or 402 permlt the permit wrlter workmg with the U.

S

= PRy, | cdntan

o~ ot
11C auc lD Ut

1 1 md o2l

of l:ngmeers shouid determine whether the active sewage smugc unmb) at the site s

*The definition and reguiatory strategy for wetiands is currently being reevaiuated at the Federai ievel and
may be revised.

5-31



5. SURFACE DISPOSAL - PART 503 SUBPART C

Permit Conditions

If there are wetlands at the surface disposal site, it may be appropriate to include a permit condition
requiring compliance with the Section 404 permit or to incorporate the Section 404 permit into the
NPDES permit by reference, if the site has an NPDES permit. If the wetland assessment indicates that
there are no wetlands on the surface disposal site, then the permit writer may either disregard this
provision or include, as a general prohibition, that no future expansions of the surface disposal site may
be located in wetlands, unless authorized in a permit issued pursuant to Section 404 of the CWA.

5.5.7 STORM WATER RUN-OFF MANAGEMENT

Eatement of R ation

§503.24(g)(1) 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

§503.24(g)(2) The run-eff collection system for an active sewage sludge unit shall have the capacity to handle
run-off from a 24-hour, 25-year storm event.

Permitting Factors

Storm water run-off is a point source discharge I

regulated by the NPDES program. The run-off gy off is rainwater, leachate, or other liquid
collection system from an active sewage sludge that drains overland on any part of a land

unit must have the capacity to handle the water surface and runs off of the land surface.
volume generated from a 24-hour, 25-year storm. [§503.9(v)]

A 25-year storm is a storm event with a
frequency of occurrence of 25 years. T ———.
Control of surface run-off can be accomplished in the following ways: (1) by minimizing water that
enters the active sewage sludge units (i.e., run-on controls); (2) by minimizing the size and number of
active sewage sludge units in a surface disposal site; (3) by preventing the placement of sewage sludge
with low solids content on an active sewage sludge unit; and (4) collecting and managing the run-off.

The permit writer should determine whether appropriate controls and capacity for collecting and
controlling a 24-hour, 25-year storm have been incorporated into the design of the surface disposal site.
Therefore, brief descriptions of how to calculate the water volume generated by storm events and the
different types of controls that may be used are provided below to aid the permit writer in making this
determination.

Design for 24-Hour, 25-Year Storm

The typical approach to designing run-on/run-off controls includes the following:

¢ Identifying the intensity of the design storm

¢ Determining peak discharge rates
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¢ Calculating the run-off volume during peak discharges
* Designing the controls.

Site-specific design storm information is generally obtained from local planning agencies, civil works
departments, or local zoning boards. The most accurate determination of the design storm uses
precipitation from at least the past 25 years. The permit writer may wish to verify the information used
by the owner/operator by referring to a publication entitled "Technical Paper 40, Rainfall Frequency
Atlas of the United States for Durations from 30 Minutes to 24 Hours and Return Periods from 1 to 100
Years" prepared by the National Weather Service of the Department of Commerce (1963) for the eastern
and central United States. In western states, the permit writer should refer to the "NOAA Atlas 2,
Precipitation Frequency Atlas of the United States" prepared by the National Oceanic and Atmospheric
Administration of the Department of Commerce (1973).

To determine peak run-on/run-off flows, a designer most commonly uses one of two methods (although
others are available). One method is the Soil Conservation Service (SCS) Method (USDA 1986). This
model assumes that the rate and amount of rainfall is uniform throughout the watershed over a certain
amount of time. The rainfall run-off volume is estimated from cumulative rainfall data by using a
typified unit hydrograph. This allows the estimation of both peak discharges and total run-off
hydrograph. Run-off curves used in this methodology have been developed to account for the effects of
soils, plant cover, amount of impervious areas, interception, and surface storage. Another method, the
Rational Method, assumes that maximum run-off, resulting from uniformly intense precipitation, will
occur when the entire watershed upstream of the site location contributes to the discharge (Dunne et al.
1978). Details of these methods can be found in many common references and textbooks.

The permit writer may request calculations for the determination of peak flow and run-off volume
associated with the 25-year, 24-hour storm from the owner/operator to ensure that the appropriate storm
volume has been considered in sizing the run-off controls and collection systems. The owner/operator
must design the controls and collection systems for at least the volume of storm water produced by the
25-year, 24-hour storm. If the area is located within an area subject to flooding, the owner/operator of
the site may need to design controls that address flooding and a higher volume of storm water than the
25-year, 24-hour storm would produce (see Section 5.5.2).

The permit writer will need to review the storm water run-off management information provided by the
owner/operator to ‘determine that:

e All the storm water controls and collection systems for the active sewage sludge units or the
entire surface disposal site are sized appropriately for the storm water magnitude of a 24-hour,
25-year storm event

¢ The calculation of run-off volume used to size the controls is correct

o The run-off is collected and disposed of in accordance with an NPDES or other permit.

Run-on/Run-off Storm Water Controls

Often, the most economical designs for collecting and controlling storm water discharges include run-on
controls as well as run-off controls to prevent additional storm water from becoming contaminated and
to minimize the amount of water that must be collected and treated. Both run-on and run-off controls
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are generally used in partnership and they will both be discussed. The permit writer should remember,
however, that run-on controls are not required specifically by Part 503.

Run-on and run-off control structures, whether temporary or permanent, can be incorporated into the
surface disposal site design. Because of the variety of types of controls, specific design considerations
are beyond the scope of this document, and only a brief description of the more commonly used control
structures is presented in Table 5-5. The permit writer can use the information in the table to review a
choice of controls for a site and to determine which aspects of the design may need additional conditions
in the permit to ensure proper collection and disposal of the storm water.

Maintenance and Inspections

One aspect of the controls and best management practices (BMPs) that the permit writer may want to
evaluate is operation and maintenance. Often controls and BMPs require specific maintenance activities.
Some are considered temporary and will need to be maintained and rebuilt on a regular basis if disturbed
due to storm water or other activities. The permit writer will want to ensure that the appropriate
maintenance activities are being performed at the surface disposal site so that the controls and BMPs
maintain their ability to collect the volume of run-off from the 24-hour 25-year storm. The permit writer
may request inspection and maintenance schedules from the owner/operator and incorporate these
schedules in the permit. Inspections should be made monthly and after every storm event that is of a
measurable size. A measurable storm event is often defined as having 0.1 inch of rainfall.

Erosion and Sedimentation Best Management Practices

Although not specifically required, the permit writer may wish to address other BMPs or run-off control
measures in the permit. Conditions for minimizing erosion and sedimentation at surface disposal sites
where large areas of land are disturbed may be appropriate. For more information on the erosion and
sedimentation BMPs, see EPA’s "Storm Water Pollution Prevention for Industrial Activities” (EPA
1992b).

Permit Conditions

If the site is located within an area subject to flooding, the permit writer may want to put special
conditions in the permit for the surface disposal site to be able to retain a higher volume of storm water.
The permit writer also may establish permit conditions for inspection and maintenance of the storm water

run-on controls.

5.5.8 LEACHATE COLLECTION AND DISPOSAL

Statement of Regulation

§503.24(h) The leachate collection system for an active sewage sludge unit that has a liner and leachate
collection system shall be operated and maintained during the period the sewage sludge unit is
active and for 3 years after the sewage sludge unit closes.

§503.24() Leachate from an active 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 3 years after the sewage sludge unit closes.
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TABLE 5-5 TYPICAL RUN-ON/RUN-OFF CONTROL BEST MANAGEMENT PRACTICES

Control

Description

Purpose/
Function

Maintenance

Special (Design)
Considerations

Dikes and Berms

Dikes and berms are
compacted ridges or
ledges, generally
earthen, constructed
immediately upslope
or around the
perimeter of ap
1 a

cownoa glinda,
SCWagL Siua

Diverts
uncontaminated storm
water around the
active sewage sludge
unit to natural or
manmade drainage
channels, manmade

ontlate e
VULivio, UL

sedimentation basins.
Dikes can be used as
interceptors to reduce
slope lengths,
minimize erosive
forces, and divert the
run-off away from a
source of

Relatively
impermanent.
be inspected
regularly, especially
after heavy storms to
maintain their
integrity. Typically,

dilroe and harme ara
UIACS afiu Utlnio aiv

reconstructed yearly.

Must

Construction is simple
and typically designed
from standard
specifications.

Drainage Swales,

Channels and
Waterways

Drainage swales,
channels and
waterways are
drainage ways
installed to collect and
convey the flow of
storm water run-off in
a manner that does not
contribute to erosion.

These controls can be
temporary or

permanei and can be

lined with vegetation,
rm rap, asphalt

aspnall,

concrete, or other
materials.

Cross-sections vary
and can be
trapezoidal, triangular
or p.‘u‘auum,
Generally swales have
a less steep cross
section and when
vegetated may
promote infiltration of
some of the storm
water discharge;
however, they ar

dlel'U];)fldlC UlllY or
uncontaminated

Should be inspected to
remove debris within
24 hours of rainfall,
or daily during
periods of prolonged
rainfall,
conveyances should be
repaired as soon as
possible.

Drainages to

Design of drainage
swales, channels and
waterways must
consider ihe local
drainage patterns, soil
permeability | annual
precipitation, area
land use, and other
characteristics of the
watershed
contributing to the

run-off.
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TABLE 5-5 TYPICAL RUN-ON/RUN-OFF CONTROL BEST MANAGEMENT PRACTICES
(Continued)
Control Description g;‘:‘:;:: Maintenance Sg:;::lg::; )

Terraces and
Benches

Terraces and benches
are earih
embankments or ridge

and channels

anie Laaliiic:

constructed along the
contour of a steep
slope, generally one
with no vegetation and
with a water erosion
problem.

Diverts storm water
run-off away from
steep slopes where

prnsinq mav oocur

LIOS0N QY OLLeT.

Also minimizes
erosion by reducing
both the length of a
slope and the velocity
of the run-off. The
permit writer will
want to ensure that
any contaminated

diccharoacg are
{iscnarges are

diverted to an
appropriate outlet that
leads to a discharge
that is in compliance
with an NPDES
permit.

Should be inspected at
ieasi once a year and
after major storms.

Must be designed
with adequate ouilets,
such as a grassed

waterwav.  veaetated
waterway, vegetateg

areas, or tile outlet.
Should not be
constructed on slopes
with sandy or rocky
soils.

Chutes and Down
Pipes

Specifically, chutes
are excavated earthen
channels that have
been lined with non-
erodibie materiais,
such as bituminous

concrata ar grontad
CONCIeic Or groustd

riprap. Down pipes
are rigid or flexible
piping that has been
installed.

Chutes and down
pipes carry run-off to
the bottom of a slope
so that erosion is
prevented whiie the
sewage sludge unit is

inantiva and ~rovare
inactive anG Covers

have been
constructed, yet
stabilization of the
surface has not been
completed.

Must be inspected on
a regular schedule and
after major storms to
promptly clear
ciogged pipes.

The maximum
recommended
drainage area for a
chute and down pipe
is approximately i0
acres.

o

e Drain

itches

w

N [7e]
Q.('D

3
[
o&

A seepag
typically consists of
the actual basin, a
sediment trap, and a
bypass for extra flow
and emergency
overflow.

¢ basin

Qpenaup drains and

dxtches provide in-situ
treatment and
recharge to ground
water. Not
appropriate for
contaminated run-off

T

and shouid not be

used for discharges

from active sewage

A0 SCIVE S0

sludge units. Most
effective in highly
permeable soils and
typically are used in
areas where the water
table is close to the
surface.

»
D.
(=%
=.
='
D
W

Drains

must be mspected
regularly for pipe
breaks or clogging
debris in ditches.

If contaminated

discharges could be
directed to a seepage
drain or ditch, the
permit writer should
consider adding a
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TABLE 5-5 TYPICAL RUN-ON/RUN-OFF CONTROL BEST MANAGEMENT PRACTICES

horizontal grooves,
depressions, or steps
that run parallel to the
contour of the land.

slopes. It slows run-
off, increases
infiltration, traps
sediment, and helps
establish vegetative
cover.

Regular inspections
should be made,
especially after
storms. Rills should
be filled, graded, and
reseeded.

(Continued)
o as Purpose/ . Special (Design)
Control Description Function Maintenance g::l sidera ti::ms
Sedimentation Major components Sedimentation basins Maintenance is The permit writer
Basins include a principal and ] detain run-off so that imperative to provide | should assess the need
emergency spill way, settling of suspended the designed capacity | for specific permit
an anti-vortex device, | solids can occur. for storage. If the conditions addressing
and the basin, They also store storm | basin becomes filled sediment basins.
Sedimentation basins water run-off so that with sediments, the
often serve as the last | the discharge can be capacity will be
step in the collection released at a slower lessened. Inspections
of storm’ water run-off | rate. Sedimentation are also important to
from a site. basins can be make sure the
constructed by embankments are
excavation or by stable and that the
placing an earthen outlet is not clogged
embankment across a | with trash or other
low area or drainage debris.
swale.
Surface Soil is roughened by This practice reduces Should be seeded as The surface grade
Roughening the creation of erosion on steep soon as possible. should be greater than

2 percent to promote
collection of the run-
off and inhibit
ponding but less than
5 percent to reduce
flow velocities and to
minimize soil erosion.

Source: Extracted from Dunne & Leopold (1978), EPA (1992a).

Permitting Factors

To implement these requirements, the permit writer must draft permit conditions that require the
owner/operator of a surface disposal site to:

¢ Operate and maintain the leachate collection system during the life of the active sewage sludge
unit and for 3 years after the unit closes

® Collect and dispose of the leachate properly.

The permit writer should request that the owner/operator describe the leachate collection system and the
provisions made for operating and maintaining the system while the sewage sludge units are active and
for at least 3 years after closure. This information may be supplied by the owner/operator in the permit

application.

To evaluate the data furnished by the owner/operator and develop adequate permit conditions, the permit
writer will need to be familiar with the design and operation of leachate collection systems. The
following technical guidance introduces the permit writer to leachate collection systems and to the options
available for treatment and/or disposal of leachate.
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Leachate Collection System

When a liner is included in the design of a surface T —

disposal site to protect ground water, a leachate Leachate collection system is a system or
collection system must be installed. A leachate device installed immediately above a liner
collection and removal system is installed under that is designed, constructed, maintained, and
the active sewage sludge unit to relieve hydraulic operated to coliect and remove leachate from

pressures within a lined sewage sludge unit. a sewage sludge unit. [§503.21¢)]
Without a collection and removal system, the

leachate may accumulate and increase the
possibility of its migration through the liner. Also, the leachate may back up in the unit and eventually
result in seepage at the surface.

Part 503 requires that the leachate collection system for an active sewage sludge unit that has a liner be
operated and maintained during the period the sewage sludge unit is active and for a period of 3 years
after the sewage sludge unit closes. The permit writer may want to evaluate the following three aspects
of the active sewage sludge unit to determine if the permit for the surface disposal site needs to contain
special conditions for the operation and maintenance of the leachate collection system:

* Design of the system

¢ Operations

* Maintenance.
Each aspect is briefly discussed below.
Design

The design considerations for a leachate collection system for an active sewage sludge unit are similar
to those for solid waste landfills. Each leachate collection system consists of the following components:

* A low permeability base (i.e., liner).

¢ A high permeability drainage layer of either natural granular material, such as sand and gravel,
or synthetic materials, such as a geonet. The drainage layer is placed either directly over the
liner or over a protective layer (e.g., filter fabric) of the liner.

¢ Perforated leachate collection pipes within the high permeability layer to collect and convey the
leachate to the sumps where it can be removed.

e A protective filter material that surrounds the pipe to prevent clogging of the pipes or
perforations.

® A protective filter layer over the high permeability drainage material to prevent clogging of the
permeable layer by finer materials.

s Leachate collection sumps or header pipe system where leachate can be removed.

e Storage tanks or ponds for storage, treatment or disposal (EPA 1978, EPA 1988b).
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At a minimum, the permit writer will want a description of the design of the leachate collection system
and the procedures for inspection, cleaning, maintenance, and operation of the system. Proper design

ic ermcial to the lono-term rm
is crucial to the long-term reliability of the system, and the permit writer may consider evaluating certain

aspects of the design to ensure that proper operation and easy maintenance are provided. In particular:

¢ Sedimentation by granular drainage materials may clog pipes, and can be avoided by surrounding
pipes with filter fabric (EPA 1992a).

* Precipitation of dissoived ionic species may settie in, and foul pipes; the system design shouid
prevent this by allowing for flow velocities that are high enough to provide a self-cleansing
action. These velocities depend on the diameters and specific gravities of the particles, but
generally flows ranging from one to two feet per second are sufficient (EPA 1988b). The permit
writer may request documentation and calculations for the designed flow rates and flow volumes.

¢ Biological fouling can also occur, and for this reason the system should be designed to
accommodate pipe system cleanings as follows:

- A minimum of six-inch diameter pipe to facilitate cleaning
- Access points located at major pipe intersections or bends to facilitate inspections and cleaning
- Valves, ports, or other appurtenances to introduce biocides or cleaning solutions (EPA 1988b).

The strength of the structural materials and chemical compatibility between the materials and leachate can
affect the continued operation of the leachate collection system. The pipe materials should have the
strength required to withstand the loads of the wastes and cover system of the active sewage sludge unit
as well as the loads required by the equipment during the unit’s construction. The permit writer may
want to look at loading calculations to see that these loads were considered in the design.

Another design aspect is the size and construction of the pumps used, in particular:
e Sufficient capacity to ensure leachate removal at the expected rate of generation

e Sufficient operating head to lift the leachate to the required height from the sump to the access
point

¢ Resistance to corrosion
¢ Ability to perform during the 3-year closure period.

Calculations and specifications should be available from the owner/operator that can verify these
considerations.

Operations

The leachate must be removed from the active sewage sludge unit, at a frequency dependent on the
amount of liquid being generated at the unit, and then must be treated or disposed. Usually, leachate
collection systems are designed to maintain a certain level of leachate over the liner and, correspondingly,
removal of leachate at a regular rate. The permit writer should develop permit conditions requiring
adherence to operation schedules that ensure that the leachate is removed at the designed rate. The permit
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writer should also require the owner/operator to e —

maintain documentation that demonstrates leachate
collection, treatment and disposal. For example,
if the leachate is hauled off-site for treatment or
disposal, the volume of leachate hauled and the
dates that the leachate was hauled off-site should
be maintained by the owner/operator.

Clogging is the primary cause of concern in the
long-term performance of leachate collection
and removal systems. Clogging can occur by
the following means: (1) the sand filter can
clog the drainage gravel, (2) solid material in
the leachate can clog the drainage material or
geonet; and (3) solid suspended material in the
leachate can clog the sand filter or geotextile
fabric. Biological clogging arises from slime,
sheath formation, and biomass accumulation.
Inorganic clogging can be caused by cohering,
sulfide deposition and carbonate deposition.
For determining the potential for biological
. clogging, a high biochemical oxygen demand
Maintenance (BOD) in the leachate is a good indicator.

Operations at the site should allow for easy access
to the removal points, whether they are sumps or
tanks. Often access to the sumps is provided by
either a solid pipe laid in a shallow trench along
the sidewalls or a vertical manhole that is
constructed as the unit is filled (EPA 1988b).

Maintenance of the leachate collection system
entails regular inspection and cleaning, including the following:

¢ Maintenance of pumps

¢ Periodic flushing (or by cleaning by mechanical means) with biocides to remove deposited solids
and to prevent biological fouling

* Inspection of equipment and piping to detect clogging problems or material failure.

Inspection and cleaning should be conducted periodically after the sewage sludge is placed in the unit.
To flush particulates and to prevent biological clogging, a low-pressure cleaning jet system introduced
into the drains of the leachate collection system dislodges the particles from the filter and drainage
materials (EPA 1983a). For biological growth, biocides can be introduced with the flushing water or
added to the system during manufacture.

Inspections are important aspects of any good operation and maintenance program. The intent of an
inspection is to determine if the system is in the process of becoming clogged or has clogged so that
maintenance procedures can be performed immediately or so that contingency plans can be set into action.
A weekly inspection routine is recommended as well as inspections after large storm events. The
following components should be present in a good inspection program:

¢ Confirmation that leachate levels above the liner in the sewage sludge unit are equal to, or less
than, the design depth at all points

¢ Confirmation of the depth of leachate in the collection sumps
¢ Confirmation that pumps and piping are in good operating order

¢ Recording of leachate depths and flow rates in all parts of the system.
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Detailed inspection guidance is not feasible in this o e —

document because there are many different types Leachate is the liquid that is generated in a
of systems. The permit writer, when evaluating  gyrface disposal unit due to: (1) percolation of
the inspection program provided by an owner/  gyrface waters into the soil; (2) water content
operator, should ensure that the program has of the sludge when disposed; (3) water
provisions for what, where, why and how checks  produced during decomposition of the sludge;
will be made. Specific criteria that will trigger and (4) water migration from surrounding soils

corrective action should also be stated. and sludges. The leachate’s quality varies
. depending upon the quality of the sludge.
Disposal or Treatment of Leachate Generally, leachate is high in biochemical

. . oxygen demand, organics and, sometimes, in
Part 503 requires that the leachate from an active metals. Because of these characteristics,

sewage sludge unit that has a liner and leachate leachate has the potential for causing adverse
collection system be collected and disposed in conditions when discharged to surface or
accordance with the conditions of a National ground water. Therefore, it is important to
Pollutant Discharge Elimination System permit treat and/or dispose of it properly so that it
and/or other applicable requirements.  This does not cause harm to human health and the
requirement extends for the time that the sewage environment.

sludge unit is active and for 3 years after the unit
is closed. Collected leachate may be treated
and/or disposed through one or more of the
following methods:

¢ Discharge or haul to a publicly owned treatment works
* On-site treatment and release to surface waters
¢ Off-site disposal.

The treatment or disposal option used by the owner/operator should be evaluated by the permit writer to
determine if appropriate requirements are being met or if special conditions for the disposal of the
leachate should be incorporated into the permit.

Discharge or Haul to a Publicly Owned Treatment Works (POTW)

If leachate is discharged directly to a POTW collection system or hauled to a POTW for treatment, the
owner/operator may be required to pretreat the leachate prior to discharging it into the treatment works.
In some cases, the leachate may need pretreatment for high organic and metals loadings. The permit
writer may request information from the owner/operator showing compliance with local requirements,
such as permits or other control mechanisms issued by the POTW as well as local ordinances. The
permit writer may contact the POTW directly for the compliance status on the active sewage sludge unit
leachate discharge.
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On-Site Treatment

Most commonly, on-site treatment of leachate consists of the following processes:
¢ Biological processes, both anaerobic and aerobic
¢ Physical-chemical treatment
e Evaporation in ponds.

Biological treatment processes include anaercbic filters, anaerobic sewage sludge bed reactors, aerated
lagoons, rotating biological contactors, and trickling filters. Physical-chemical systems include chemical
precipitation using lime and oxidation with calcium hypochlorite or ozone. Some systems may also
employ carbon adsorption. Evaporation ponds are shallow lagoons used in areas where the evaporation
rate is high. Ponds should be designed to provide ample capacity for storm water from a 25-year, 24-
hour storm event so that the pond does not get washed out during large storms and threaten surface
waters.

A surface disposal site is required to have an NPDES permit for any discharge of treated leachate to
surface water. If the site has an existing NPDES permit, the permit writer should evaluate provisions
in the permit to ensure that the site is in compliance. If the site is new, or does not currently have an
NPDES permit, the permit writer should require the submittal of an NPDES permit application for a point
source discharge.

Off-Site Disposal

Where off-site disposal is practiced, the permit writer should request a detailed description of how the
leachate is collected and how it is transferred to the off-site disposal site. Also, the permit writer may
want to contact the off-site disposal facility to identify leachate disposal requirements and whether those
requirements are being met.

Permit Conditions

The permit writer will need to assess the operation and maintenance of the leachate collection system and
the current treatment or disposal system for the collected leachate. He may need to draft specific permit
conditions for such a system. When the permit writer determines that design, operation or maintenance
of the leachate collection system is inadequate, she should include a compliance schedule in the permit
to require the owner/operator to correct the inadequacies. The permit writer should develop permit
conditions focusing on these issues. For example, the permit writer could develop specific conditions
that require the owner/operator to conduct inspections of the leachate collection system and to maintain
documentation of these inspections.

If leachate goes to a POTW or is hauled off site for disposal, the permit writer may want to establish
permit conditions that require the owner/operator of the surface disposal site to comply with any
requirements imposed by the POTW or other off-site disposal facility.
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5.5.9 METHANE GAS CONTROL

Statement of Regulation

§503.24(j}(1) When a cover is placed on an active sewage sludge unit, the concentration of methane gas in air
in any structure within a surface disposal site shall not exceed 25 percent of the lower explosive
limit - for methane gas during the period that the sewage sludge unmit is active and the
concentration of methane gas in air at the property line of the surface disposal site shall not
exceed the lower explosive limit for methane gas during the period that the sewage siudge unit
is active. i

(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 not exceed 25 percent of the lower
explosive limit for methane gas for 3 years after the sewage sludge unit closes and the
concentration of methane gas in air at the property line of the surface disposal site shall not
exceed the lower explosive limit for methane gas for 3 years after the sewage sludge unit closes,
unless otherwise specified by the permiiting authority.

Permitting Factors

If sewage sludge is covered with SOil Or Ofher e ——

material, t_he‘owner/.operator of an active sewage Cover is soil or other material used to, cover
sludge unit is required to install equipment to sewage sludge placed on an active sewage
monitor methane continuously in air in structures sludge unit. Final cover is the last layer of soil
and at the site property line. Methane gas levels or other material placed on a sewage sludge
cannot exceed 25 percent of the lower explosive unit at closure.

limit (LEL) in on-site structures such as buildings.
Methane levels cannot exceed the LEL at the site
property boundary. The LEL for methane is 5 percent by volume in air.

Methane Generation and Migration

Methane is generated as a result of anaerobic microbial decomposition of sewage sludge, and is a concern
at surface disposal sites because it is odorless and highly combustible. In addition to methane, carbon
dioxide and lesser amounts of other gases (hydrogen and hydrogen sulfide) are produced. While
hydrogen (H,) is explosive and is occasionally detected in gas from surface disposal sites, it readily reacts
to form methane or hydrogen sulfide. Hydrogen sulfide (H,S) is an asphyxiant and is readily identified
by its "rotten egg" smell at a threshold concentration near 5 ppb (EPA 1992a).

Gas composition may vary spatially within a sewage sludge unit as a result of pockets of microbial
activity. Partial pressure, density of the materials, and temperature gradients affect the migration of
gases. Gas in an active sewage sludge unit tends to migrate laterally if the active sewage sludge unit has
been covered with geomembranes or clay materials and if interior side slopes of the unit do not contain
an effective gas barrier such as may exist with a composite infiltration layer. Lateral gas migration is
common in active sewage sludge units that lack clay or geomembrane systems. The degree of lateral
migration depends on the type of natural soils surrounding the unit. Coarse, porous soils, such as sand
and gravel, allow greater lateral migration or transport of gases than finer-grained soils. Generally,
resistance to gas flow increases slightly as moisture content increases, and an effective barrier to gas flow
is created under saturated conditions. Thus, readily drained soil conditions, such as sands and gravels
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above the water table, may provide a preferred flowpath, but unless finer-grained soils are saturated,
gases will not exclusively flow in the sand and gravel deposits (EPA 1992a).

Gas Monitoring

Detectors that monitor gas in the air continuously must be installed in the monitoring locations.
Automatic detectors that sense the presence of combustible and/or toxic gases should be installed in
ventilation areas, work areas, and utility vaults. The detectors should sound alarms or other types of
warnings when gas levels exceed 25 percent of the LEL in onsite structures or the LEL at the property
line. Detectors are sensitive to temperature and humidity changes and require regular calibration and
periodic replacement.

Part 503 does not define "continuous monitoring." The monitoring frequency necessary to prevent
dangerous methane levels varies with the site conditions. The permit writer should use her BPJ to decide
what "continuous monitoring" should mean in each situation. The proximity to residential areas, the
presence or absence of structures, and the presence of staff to maintain the monitors are among the
conditions to be considered when deciding how to define "continuous."

Section 503.24(j)(2) requires that the methane gas be monitored for 3 years after a sewage sludge unit
is closed. This is the minimum amount of time that the permit writer must specify in the permit. The
permit writer, however, may specify longer monitoring periods based on the potential for methane gas
generation at the active sewage sludge unit. The regulatory requirement is based on studies performed
with sewage sludge that had been treated in anaerobic or aerobic processes. Because these processes
provide a more stabilized sewage sludge, the permit writer may want to require a longer monitoring
period for sewage sludges placed on an active sewage sludge unit that are not treated by such processes
(e.g., lime stabilized sludges).

Explosive Conditions

If the methane concentration exceeds 25 percent of the LEL in air in a structure or exceeds the LEL in
air at the surface disposal site property line, the danger of explosion is imminent. All personnel should
be evacuated from the area immediately. Venting the building upon exit (e.g., leaving the door open)
is desirable but should not replace evacuation procedures (EPA 1992a). Emergency procedures should
be defined clearly in a site health and safety plan.

Because the presence of explosive conditions at a surface disposal site may endanger human health and
the environment, the permit writer may require special conditions in the permit to develop emergency
procedures and/or remedial action plans for potentially explosive conditions. These procedures or plans
should be required if there is a history of methane gas problems at the site. The permit writer should
require that these procedures and/or plans be maintained on site at all times.

Gas Control Systems

Some active sewage sludge units where the sewage sludge is covered are designed with gas control
systems to prevent the build-up of explosive gas at the site. The permit writer should be aware of the
type of system employed at the site, and may wish to request additional information on the system during
the application process if gas problems have occurred at the site. The following information introduces
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the permit writer to gas control systems and some of the design considerations for both passive and active
systems.

Systems used to control or prevent gas migration are categorized as either passive or active systems.
Passive systems provide preferential flowpaths by means of natural pressure, concentration, and density
gradients. Passive systems are primarily effective in controlling convective flow; they have limited
success controlling diffusive flow. Active systems use mechanical equipment to direct or control gas by
providing negative or positive pressure gradients. They are effective in controlling both types of flow.
Suitability of the systems is based on the design and age of the sewage sludge unit, the soil, and the
hydrogeologic and hydraulic conditions of the surface disposal site.

Passive System

A passive gas control system relies on natural pressure and convection mechanisms to vent gas to the
atmosphere. A passive system typically uses "high-permeability” or "low-permeability" techniques, either
singularly or in combination at a site. A high-permeability system uses conduits such as ditches,
trenches, vent wells, or perforated vent pipes surrounded by coarse soil to vent gas to the surface. A
low-permeability system blocks lateral migration using barriers such as synthetic membranes and high
moisture-containing fine-grained soils (EPA 1992a).

A passive system may be incorporated into the unit design or may be used for remedial or corrective
purposes. It may be installed within an active sewage sludge unit, along the perimeter, or between the
active sewage sludge unit and the surface disposal site property line. A detailed discussion of passive
systems for remedial or corrective purposes is found in the Handbook—Remedial Action at Waste
Disposal Sites (EPA 1985).

A passive system may also be incorporated into the final cover. It may consist of perforated gas
collection pipes, high permeability soils, or high transmissivity geosynthetics located just below the low-
permeability gas and hydraulic barrier or infiltration layer in the cover system. These pipes may be
connected to other pipes that vent gas through the cover system or are connected to header pipes located
along the site’s perimeter. The gas collection system also may be connected with the leachate coilection
system to vent gases in the headspace of leachate collection pipes (EPA 1992a).

A high-permeability passive control system should be installed in a gravel-lined trench at the boundary
of the sewage sludge unit. The depth of the trench depends on the unit depth and the geology of the area
in the unit’s vicinity. The piping component of this passive control system has horizontal perforated pipes
and vertical solid-wall pipes used to vent gas to the atmosphere if the top of the trench is blocked by
debris. Polyvinylchloride (PVC) perforated pipe is the most common type of pipe installed. Joints can
be cemented, heat welded, or screwed together. After the pipes are laid, the trench is filled with crushed
gravel. The top should be sloped to provide runoff contro! and the ground should be graded to draw
away from the trench to prevent the washing of soil into the voids of the stone (EPA 1985). However,
this method may not be suitable if air emission requirements cannot be met.

A low-permeability design is identical to the high permeability system except that a synthetic barrier lines
the trench and a low permeability material is used as a backfill. A geomembrane draped over the far wall
of the trench is the barrier and the excavated earth is used for the backfill.
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The two types of passive systems can be combined. In a combined low/high permeability passive system,
the membrane is installed, and then the piping and high permeability material are installed in front. The
high permeability material should be rounded gravel to avoid puncturing the geomembrane. This
combination encourages gas to flow through the system.

Passive systems are prone to clogging through accumulation of snow and dirt, vandalism, and biological

clogging. To work properly, passive systems should be designed to keep components clear of
ohstructions

VUSva wwralland .

Active System

An active gas control system removes methane gas through either positive pressure (air injection) or
negative pressure (gas extraction). A positive pressure system induces a pressure greater than the
pressure of the migrating gas and drives the gas out of the soil and/or the unit in a controlled manner.
A negative pressure system extracts gas from a unit by using a blower to pull gas out of the unit. The
negative pressure system has wider use because it is more effective and offers more flexibility in
controlling gas migration. The gas may be discharged directly to the atmosphere, recovered for energy
conversion, treated, or burned in a flare system. A negative pressure system may be used as either a
perimeter gas control systemn or an interior gas collection/recovery system (EPA 1992a).

An active system uses a series of wells, collection headers, and blowers to extract gas. The wells are
installed to the depth of the seasonably low water table or to depth of the base of the sewage sludge unit,
whichever is less. The well bore diameter should be between 12 and 36 inches in diameter. A 2to 6
inch pipe, perforated in the monitoring zone and solid above, is installed in the wellbore. The wellbore
is filled with crushed stone and a clay or cement seal is placed around the solid portion of the pipe at the
top of the well to minimize infiltration of atmospheric air into the system. A valve is placed on top of
the well to regulate the gas flow and to balance multi-well systems.

Well spacing is a critical consideration in the design of an active system, and depends on the size of the
sewage sludge unit, the magnitude of the vacuum, and the rate of gas withdrawal. The radius of
influence should allow for overlap between wells. The wells should be constructed first to allow system
components to be positioned according to well location. The header system and piping can be buried or
placed aboveground. Blowers or vacuums must also be installed and the header system connected to the
gas treatment facility. In addition, construction materials should be resistant to corrosion because of the
high moisture content of the gas. Monitoring effectiveness of the system is identical to those for passive
systems.

An active system is not as sensitive to freezing or saturation of cover soils as a passive system. Although
an active gas system is more effective in withdrawing gas from the sewage sludge unit, the capital,
operation, and maintenance costs of such systems are higher and these costs continue throughout the post-
closure period. As the disposal unit ages, the owner/operator may wish to convert active gas controls
into a passive system when gas production diminishes. The conversion option and its environmental
effects (i.e., gas releases causing odors and health and safety concerns) should be addressed in the
original design (EPA 1992a).
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Permit Conditions

In addition to writing permit language implementing § 503.24(j), the permit writer may want to require
the owner/operator to:

¢ Develop inspection, calibration, and replacement schedules for the methane gas detection devices.
The schedules can be included in the closure plan for methane monitoring requirements.

¢ Develop a remedial action plan for use if methane gas levels exceed the allowable levels. This
plan should include procedures to reduce the methane gas levels, emergency procedures to

prevent potentiaily explosive conditions, and an evacuation plan.

The permit writer may also want to require a longer period of time for monitoring the air for methane
gas.

5.5.10 FOOD, FEED, AND FIBER CROPS AND GRAZING RESTRICTIONS

Statement of Regulation
§503.24(k) A food crop, a feed crop, or a fiber crop shall not be grown on an active sewage sludge unit,

uniless the owner/operator of the surface disposal site demonstrates te the permitting authority
that through management practices public health and the environment are protected from the
reasonably anticipated adverse effects of pollutants in sewage sludge when crops are grown.

§503.24() Animals shall not be grazed on an active sewage sludge unit, unless the owner/operator of the
surface disposal site demonstrates to the permitting authority that through management practices
public health and the environment are protected from the reasonably anticipated adverse effects
of pollutants in sewage sludge when animals are grazed.

Permitting Factors

R
Food crops are crops grown for human

consumption (e.g., fruits and vegetables) or for Food crops are crops consumed by humans.
use in making products for human consumption These include, but are not limited to, fruits,
(e.g., soybeans for soybean oil). Feed crops are vegetables, and tobacco. [§503.9(1)]

crops used to feed animals raised for human

consumption {e.g., pigs) or to feed animals whose Feed crops are crops produced primarily for

products are consumed (e.g., cows for milk). consumption by animals. [§503.9()]
Fiber crops are crops used for making textiles

(e.g., flax and cotton). Fiber crops are crops such as flax and cotton.

[§503.9(k)]

In general, the permit writer should prohibit,

through a permit condition, the growing of food,
feed, or fiber crops or the grazing of animals on active sewage sludge units. However, if the owner/
operator requests permission to grow food, feed, or fiber crops or graze animals on the active sewage
sludge unit, the permit writer may allow such activity if the owner/operator demonstrates to the
permitting authority that management practices will be implemented that will adequately protect public
health and the environment from reasonably anticipated adverse effects of pollutants in the sewage siudge.
The permit writer will need to assess whether the proposed management practices are sufficient to protect

547



5. SURFACE DISPOSAL - PART 503 SUBPART C

human health and the environment if these activities are allowed. For example, the permit writer may
need to evaluate the pollutant loadings to the surface disposal site and assess the potential for
accumulation of these pollutants in the food, feed, or fiber crop or animals grazing on the land. The
permit writer may want to establish management requirements, such as monitoring the crops and animal
products, to ensure that human health is protected.

Permit Conditions

If the permit writer allows the growing of food, feed, or fiber crops or the grazing of animals, specific
management practices should be applied as well as all the associated menitoring, recordkeeping and
reporting requirements. The permit writer should also consider imposing requirements in the permit to
monitor the food, feed, or fiber crop grown or the animals grazed or products (such as milk) from
animals grazed on the site.

5.5.11 PUBLIC ACCESS CONTROL

Statement of Regulation

§503.24(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 3 years after the last active sewage sludge unit
in the surface disposal site closes.

Permitting Factors

The permit writer must require, through conditions in the permit, that the owner/operator of a surface
disposal site ensure that exposure of the public to the sewage sludge placed on the active sewage sludge
unit within the surface disposal site does not occur. The permit writer will need to determine the
existence and adequacy of current management practices that restrict public access. This information may
be in the permit application; if not, the permit writer may need to request this information from the
owner/operator. The permit writer will have to consider whether the existing access restriction practices
are adequate.

As part of her evaluation, the permit writer should consider the population density of the surrounding area
and the land use practices of the surrounding areas. In general, the higher the population density or
sensitivity of current land use practices in the surrounding area, the greater the degree of protection
required. A land use practice that is sensitive to the presence of a surface disposal site is one which will
increase the probability of exposure of the public to sewage sludge during a normal course of activity.
For example, if the surface disposal site is in an urbanized area surrounded by residential housing
developments, the likelihood of the public entering the surface disposal unit is high. Therefore, stringent
measures must be used to prevent access.

Numerous measures are appropriate for controlling access to a surface disposal site, such as:

¢ Installation of perimeter fencing around the surface disposal site with gates and locks. The
fencing can be chain link, barbed wire added to chain link, or open farm fence

* Restriction of vehicular traffic across access roads by installing locked gates in conjunction with
perimeter fencing
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* Instaliation of warning signs such as "Do not enter," "Sewage sludge disposal site, no
trespassing,” and "Access restricted to authorized personnel only."

The use of natural barriers, such as trees, hedges, embankments, berms and ditches, is not considered
adequate access restriction because they can be crossed by pedestrians and off-road vehicles fairly easily.
However, natural barriers coupled with warning signs in a remote rural area may be adequate.

At surface disposal site:
population densities or sensitive land use practices, several of the above management practices may be
necessary. In areas that are less susceptible to public trespass, such as rural areas, warning signs alone
may suffice. In areas with a high probability of vehicular traffic across the surface disposal site,
measures restricting vehicular traffic must be taken. If a surface disposal site contains only closed sewage
sludge units, provision must be made to maintain the access conirol practices for 3 years from the date

that the last active sewage sludge unit on that surface disposal site closes.

7]
]

ontaining active and/or closed sewage sludge units located in areas with high
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Permit Conditions

The regulatory requirement of § 503.24(m) can be embodied in the permit in three ways:
¢ By using the exact language from Part 503
¢ By prescribing specific public access controls as permit conditions

e By incorporating a permit condition that requires submission of a plan and scheduie for
implementation of best management practices to restrict public access.

If the permit writer determines that current access management practices are adequate, she may want to
include these management practices in the permit or reference the surface disposal site’s design plan or
other document where these management practices are described. The permit writer should also include
a permit condition requiring the maintenance and upkeep of access restriction measures.

5.5.12 GROUND-WATER PROTECTION

Statement of Regulation

§503.24(n)(1) Sewage sludge placed on an active sewage sludge unit shall not contaminate an aquifer.

§503.24(n)(2) Results of a ground-water monitoring program developed by a qualified ground-water scientist
or a certification by a qualified ground-water scientist shall be used to demonstrate that sewage
sludge placed on an active sewage sludge unit does not contaminate an aquifer.

Permitting Factors

Part 503 prohibits contamination of an aquifer. The regulation provides for two alternatives for the
owner/operator to demonstrate that the aquifer is not contaminated: providing a certification that the
sewage sludge being placed on the active sewage sludge unit will not contaminate the aquifer, or
performing ground-water monitoring. The certification is not a simple signed statement; rather, it is a
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hydrogeologic assessment by a qualified ground-
water scientist. Based on the hydrogeology of the Contaminate an aquifer means to introduce a

site and the design of the surface disposal site, the substance that causes the maximum
scientist determines the likelihood of ground-water contaminant level for nitrate in 40 CFR
contamination occurring at the site and then §141.11 to be exceeded in ground water or
certifies that, based on his/her knowledge of the  hgy cayses the existing concentration of nitrate
site, contamination is not likely to occur. The in ground water to increase when the existing
ground-water monitoring alternative, on the other concentration of nitrate in the ground water

hand, %s an acl:tual demonst.ration that aquifer exceeds the maximum contaminant level for
contamination is not occurring through actual nitrate in § 141.11. [§503.21(c)]
measurement of nitrate in the ground water below
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The permit writer must verify the information

submitted to support either option. ~ While Aquifer is a geologic formation, group of
venfymg mformatlon_, the permit ymter should geologic formations, or a portion of a geologic
consider the potential of the site to cause formation capable of yielding ground water to

contamination, and the risks to human health and wells or springs. [§503.21(b)]
the environment should contamination of the
ground water occur.

To perform these assessments, the permit writer should obtain appropriate documentation from the owner/
operator, and the State and local ground-water protection agencies, to determine if the surface disposal
site is located over an aquifer designated for ground-water protection or whether the aquifer is already
contaminated. In addition, preliminary design information and site-specific geological information may
indicate if the site needs special consideration.

The first assessment should determine the potential of the surface disposal site to cause or contribute to
nitrate contamination. This potential will depend on many considerations, such as:

» Age of the surface disposal site or sewage sludge unit
¢ Site design features (e.g., lined versus unlined)
* Site-specific hydrogeological and meteorological features.

Second, the permit writer should determine the risk to human health and the environment associated with
the contamination of an aquifer below the surface disposal site. This assessment should consider the
degree of contamination that could occur (i.e., whether the increase in nitrate levels in the aquifer will
lead to levels above the maximum contaminant levels [MCLs]). This assessment also should consider
the size of the affected community if contamination occurs (i.e., whether the site is located over a sole
source aquifer serving a small community or serving several large communities). The permit writer
should also determine if any applicable State or locality-specific ground-water protection requirements
apply. To do so, the permit writer should consult the following documents, if available:

e State Wellhead Protection Plan

¢ Comprehensive State Ground-Water Protection Program Plan.
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A State Wellhead Protection Plan is a plan that is established under the Wellhead Protection (WHP)
Program to protect ground waters that supply wells and well fields contributing drinking water to public
water supply systems (SDWA 1986). The Comprehensive State Ground Water Protection Program Plan
‘is developed by States to implement the 1991 EPA Ground-Water Protection Strategy (EPA 1991c).
These plans may include information useful to the permit writer, such as:

¢ Ground-water protection goals

* Identification of ground-water classification systems, special aquifers requiring protection, or
priorities for ground-water protection

¢ Designated wellhead protection areas (WHPA) for each wellhead based on hydrogeologic data,
ground-water flow, and aquifer recharge and discharge.

Performing these assessments allows the permit writer to assign the surface disposal site a relative risk
factor. However, the permit writer should be aware that the determination of whether a site has a low,
medium or high risk factor is a subjective determination. Some States and/or localities may have
prioritized areas within their jurisdiction and have actually identified specific criteria on which to base
the judgment (e.g., Wellhead Protection Programs or State Ground-Water Protection Programs) while
others may not have.

Where the permit writer does not find institutionalized policies on assigning priorities and risks, she may
develop a system for assigning the relative risk factors. The system may be based on one of several
criteria:

* Quality of ground water beneath the active sewage sludge unit
¢ Designated uses or potential uses of ground water below the active sewage sludge unit

e Design of the active sewage sludge unit (i.e., lined versus unlined, and stable versus unstable
land).

The permit writer may wish to develop the relative risk factor system based on one of these criteria or
a combination of all three. For example, using the first criterion, low-risk sites may be identified as sites
located over contaminated aquifers. A high-risk site would be located over ground water of exemplary
quality. An example using all three criteria would yield low-risk sites where ground waters are
contaminated and will never be useable as a drinking water source because of the cost of remediation,
and where the sewage sludge unit has a liner and leachate collection system. A high potential risk site
would be an unlined site located in an area with known seismic activity and over a high-quality drinking
water source that is irreplaceable and ecologicaily vital.

Based on the relative risk factors assigned to the site, the permit writer can decide if the appropriate
measures have been taken. In general, a certification is appropriate for a surface disposal site with low
to medium relative risk factors. Ground-water monitoring may be necessary for high-risk surface disposal
sites. Both the certification and the ground-water monitoring program must be developed by a qualified
ground water scientist. The permit writer should request that information on the qualified ground-water
scientist’s educational and work experience be submitted along with the certification or ground-water
monitoring plan to allow the permit writer to evaluate the scientist’s credentials and expertise.
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Certification

As mentioned above , the certification L]

alternative is most appropriate for low to A qualified ground-water scientist is an individual
medium risk sites. This certification is a with a baccalaureate or post-graduate degree in the
hydrogeologic assessment that the aquifer will natural sciences or engineering who has sufficient
not be contaminated by sewage sludge placed training and experience in ground water hydrology
in the active sewage sludge unit(s). This and related fields, as may be demonstrated by State
hydrogeological assessment must be based on registration, professional certification, or
site-specific data. The assessment report completion of accredited university programs, to
should: make sound professional judgments regarding

ground water monitoring, pollutant fate and

* Identify regional geologic and  trangport, and corrective action. [§503.21(1)]
hydrogeologic characteristics, such as

geologic formations and origins,

geomorphology, seismic activity, drainage, surface waters and their quality, soils, aquifer
recharge and discharge areas, regional topography, and meteorological and climatological
information

* Analyze the effect of site topographic and geomorphic features on the site ground-water
hydrology

¢ Classify and describe site hydrogeological properties, such as aquifer thickness, porosity, texture,
hydraulic conductivity, infiltration rates, transmissivity, and structure

¢ Include structural contour maps and geological sections showing hydrogeology of uppermost
aquifer, perched zones, interconnections, and water table elevations

¢ Characterize ground water, including water levels, flow patterns, flow rates, and water quality.

The complexity of the certification depends on the relative risk factor and on specific site characteristics.
For low relative risk sites, the permit writer may require that the certification be based on a
hydrogeological assessment prepared from already existing documentation on the hydrogeology of the site
and surrounding areas. Such documentation includes historical records (e.g., precipitation or land
development), USGS information or State geologic survey maps, Soil Conservation Service reports and
maps indicating soil types, studies performed on nearby sites, and geologic logs of existing wells or test
borings that have been taken near the site. Ascertaining that the aquifer is not and will not be
contaminated would be deduced from this information.

For medium relative risk sites, the permit writer may require that the above existing information on the
hydrogeology of the site be verified or supplemented with site-specific, field-collected measurements, such
as soil borings, rock corings, material tests, surface geophysical surveys, and hydraulic conductivity
measurements. For medium relative risk sites that have existing problems with nitrates, the permit writer
may consider requiring in the permit that the certification be based on fate and transport demonstrations,
such as:

¢ Site-specific, field collected measurements, sampling, and analysis of physical, chemical and
biological processes affecting nitrate fate and transport
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* Nitrate fate and transport predictions that maximize nitrate migration and consider impacts on
human health and the environment.

The permit writer could require a one-time monitoring of the aquifer to verify that the active sewage
sludge units are not contaminating the aquifer. The permit writer may decide that there are sufficient
wells in close proximity to the surface disposal site to provide the needed monitoring information or he
may require the construction of wells specifically for this purpose. The monitoring information should
be submitted with the certification. The results can be used by the permit writer to determine the need
for additional periodic monitoring at that surface disposal site. If wells were constructed for this initial
assessment, they can then be used for the required periodic monitoring.

Ground-Water Monitoring

Sites that a permit writer determines have a high relative risk factor may be required to monitor the
ground water to demonstrate that the sewage sludge placed on any active sewage sludge units at the
surface disposal site does not contaminate an aquifer. Such a demonstration is made by analyzing ground-
water samples collected from monitoring wells placed downgradient and comparing the analytical results
of the nitrate concentrations to samples taken from wells placed upgradient of the active sewage sludge
unit.

Before the permit writer can determine which ground-water monitoring permit conditions to incorporate
into the permit, he must have a clear understanding of the hydrogeological conditions at the surface
disposal site. This is accomplished by requiring the owner/operator to submit a hydrogeologic report of
the disposal site and to develop a ground-water monitoring plan. The permit writer should review and
evaluate the hydrogeological report and ground-water monitoring plan. If the owner/operator does not
have adequate information or resources to develop such a hydrogeologic report and monitoring plan for
the permit application, the permit writer may choose to require the owner/operator to submit all available
hydrogeologic information and issue the permit incorporating a compliance schedule for development and
implementation of a ground-water monitoring program. The milestones in the compliance schedule could
address the development of an adequate hydrogeologic report, completion of a monitoring plan,
commencement of monitoring well development, and commencement of monitoring well sampling.

Hydrogeologic Assessment and Ground-Water Monitoring Plan

The permit writer must require that the ground-water monitoring plan be prepared by a qualified ground-
water scientist. This plan can then be used by the permit writer to develop permit conditions for periodic
ground-water monitoring. At a minimum, the permit writer should require the owner/operator to submit
the following information as part of a hydrogeologic study that assesses aquifer contamination:

® A characterization of the site geology and hydrology (hydrogeologic assessment) including
seasonal variability in ground-water flow directions and an interpretation of the information and
data submitted

* A description of the ground-water monitoring system design and installation for the active sewage
sludge unit(s) (including a well location map)
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¢ A discussion of sampling and analytical procedures including statistical methods used

e Results of nitrate-nitrogen analyses of ground-water samples with associated quality
assurance/quality control (QA/QC) data.

The permit writer will need to determine whether the ground-water hydrogeologic assessment and
monitoring plan is complete and whether the information provided by the owner/operator verifies the
absence of aquifer contamination. This type of evaluation requires: (1) a review of the data quality; (2)
an understanding of the interpretation of the hydrogeologic and water quality data; and (3) an analysis
of whether the data and information submitted fully characterize the potential ground-water impact of
placing the sewage sludge on the sewage sludge unit. Finally, the evaluation should also include a
comparison of the nitrate-nitrogen levels reported for each ground-water sample to the MCL for nitrate-
nitrogen (10 mg/1) to verify the absence of aquifer contamination.

Several other guidance documents published by EPA may be useful to the permit writer in reviewing the
ground-water assessment and monitoring plan. These documents are listed in Table 5-6. Much of the
information provided in these documents is not duplicated in this document. Instead, only the most
important technical considerations that the permit writer must address in a review of a hydrogeologic
‘assessment and ground-water monitoring program are discussed. The following discussion details the
type of information that should be included in the hydrogeologic assessment and monitoring plan
submitted by the owner/operator.

TABLE 5-6 SUPPORTING DOCUMENTS FOR REVIEW OF GROUND-WATER
ASSESSMENT AND MONITORING PLANS

Document Title Guidance Provided to the Permit Writer

The Ground Water Monitoring Provides technical guidance on the development of ground-

Technical Enforcement Guidance water monitoring programs, including site characterization,

Document well design and placement, and well construction

RCRA Comprehensive Ground-Water Provides guidance to evaluate the compliance of a ground-

Monitoring Evaluation water monitoring system

Statistical Analysis of Ground-Water Provides information to review and evaluate ground-water

Monitoring Data at RCRA Facilities quality data using statistical methods

(EPA/530-SW-89-026)

Procedures Manual for Ground Water Provides guidance for hydrogeologic investigation including

Monitoring at Solid Waste Disposal characterization of site hydrogeology, design of detection

Facilities monitoring systems, design and construction of monitoring
wells, and sampling and analysis of ground water

Characterization of Site Geology and Hydrology

The permit writer should require that the owner/operator provide data on the site geclogy and hydrology
to identify all potential migration pathways and the target monitoring zones. The collection of subsurface
samples, ground water-level measurements, water quality data, aquifer data, meteorological and
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climatological data, and descriptions of other site-specific conditions are used to formulate interpretative
tools, such as geologic cross sections, isoconcentration maps, water-level contour maps, flow nets, and
aquifer characteristics. The final hydrogeologic assessment should identify the spacial variability of
geologic units and the seasonal/temporal variability expected to occur in the ground- water flow systems.

The geologic units that compose the targeted monitoring zone must be identified and characterized. It
is important to determine how these units may vary spatially and how they are connected hydraulically
with surrounding units. The quantity of data required to characterize the target monitoring zone(s)
depends on the site’s geological complexity. For example, a subsurface environment composed of
geologic units that are highly variable and appear to be discontinuous may require considerably more data
than a system that is relatively homogeneous and predictable.

Important geologic features that indicate a high degree of variability and irregularity within the subsurface
are: fracture zones, solution cavities, pinchout zones (i.e., discontinuous strata across the site), tilted or
folded beds, or high hydraulic conductivity zones. These types of geologic features often control the
direction and velocity of ground-water flow. For example, since fractures are often preferred pathways
for ground water, the orientation of fractures can control the direction of ground-water flow.

Seasonal and temporal variability of ground-water flow directions and ambient ground-water quality must
be characterized. The influence of surface water bodies on the ground-water system (e.g., tidal variations
and river stage variations) is often an important control on the direction and quality of ground-water flow.
Other local influences on ground-water flow that can change seasonally or temporally include on or off-
site pumping wells, injection wells, irrigation or agricultural activities, and other land-use activities.

Site conditions may help identify the amount and extent of potential contaminant migration. For example,
orientation and dimensions of an active sewage sludge unit will affect the placement of ground-water
monitoring wells, and should be evaluated to ensure that all migration pathways are monitored.

The site characterization is adequate when the following conditions are satisfied: (1) the target monitoring
zone is identified (usually the uppermost aquifer); (2) the degree of hydrogeologic variability within the
targeted monitoring zone is defined; and (3) all potential contaminant migration pathways from the active
sewage sludge unit are identified. This information fosters accurate placement of monitoring wells to
detect potential contamination.

Description of the Ground-Water Meonitoring System

The permit writer should require that the owner/operator provide a well location map as well as
information on well installation and construction. Monitoring wells should be placed downgradient of
the active sewage sludge unit to intercept ground water that flows beneath the unit. This requires
identification of the area of ground-water flow that could interact with potential contaminant migration
from the unit. The number of downgradient wells should be sufficient to determine water quality at the
point of compliance (i.e., as close to the unit boundary as possible). Typically, at least three
downgradient wells are required to monitor the lateral extent of contaminant migration. An upgradient
well, which is not influenced by the sewage sludge unit but is within the vicinity to represent background
ground water quality, should be part of the ground-water monitoring system. To avoid potential pathways
of contamination, an upgradient/background well should be located where it won’t be influenced by
ground-water mounding beneath the unit.
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Monitoring wells should be screened laterally and vertically within the target monitoring zone(s) and be
constructed of materials that will not affect the quality of ground-water samples. The owner/operator of
the surface disposal site should explain the number and placement of the monitoring wells. After
consideration of all migration pathways and the effects of temporal variations on the ground water flow
system, additional monitoring wells or alternative monitoring techniques such as vadose zone monitoring
or tracer tests may be required. For example, fracture and solution channels in an aquifer (e.g., karst
hydrology) may require non-conventional monitoring techniques. In addition, certain subsurface
conditions such as multiple aquifers may require additional monitoring for hydrologic interconnectiveness.

Sampling and Analytical Procedures

The permit writer should require that the owner/operator submit a description of all sampling and
analytical procedures used to collect the data. The following components of the sampling and analysis
program should be addressed in the plan:

e Sample collection, preservation, and handling

¢ Analytical procedures

Statistical methods used to assess ground-water monitoring data

Chain-of-custody procedures

Field and laboratory quality assurance/quality control procedures.

A representative ground-water sample is collected when the following are ensured: (1) the use of proper
well evacuation techniques; (2) sampling equipment and techniques that minimize alteration of the
chemical constituents in the ground water; (3) adequate documentation of field activities; and (4)
identification and reporting of errors or anomalies. Sample integrity must be maintained through proper
sample preservation, handling, and chain-of-custody procedures.

All activities related to characterizing the site hydrogeology, design and installation of ground-water
monitoring wells, and sampling and analysis should include a quality assurance/quality control (QA/QC)
program. All samples must be evaluated with respect to standard QA/QC procedures and to the specified
data quality objectives (i.e., the amount of imprecision and bias that will be tolerated). QA/QC
procedures should include the use of standards, laboratory blanks, field and trip blanks, and duplicates.
Field QA/QC procedures should include equipment decontamination and chain-of-custody.

The frequency of any initial compliance sampling and number of samples collected should represent any
expected seasonal variation in ground-water quality. Typically, at least four rounds of ground-water
samples are collected over a course of 1 year to ensure seasonal variability. Statistical procedures are
often used to determine the appropriate sampling interval that will reflect site-specific hydrogeologic
conditions.

Developing Permit Conditions for Ground-Water Monitoring

Permit conditions for ground-water monitoring are developed according to the complexity of the site, site
hydrogeology, and potential and real risks. The variability of sites is so great that it becomes difficult
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to provide guidance to the permit writer in developing the ground-water monitoring permit conditions.
Appropriate permit conditions could range from simply incorporating the owner/operator’s ground-water
monitoring plan by reference to developing detailed conditions specifying construction details and
statistical procedures. The following discussion provides the minimum information that the permit writer
should address in the permit and furnishes guidance on the consideration of more detailed provisions.

If the permit writer determines that the proposed ground-water monitoring plan provides a sound technical
basis for detection monitoring, the permit writer may incorporate the plan by reference in the ground-
water monitoring section of the permit. If, however, the permit writer determines that the ground-water
assessment and monitoring plan is deficient, she may decide to specify the terms and conditions of the
monitoring to be performed in the permit. At a minimum, the conditions associated with ground-water
monitoring that the permit writer should address in the permit include:

¢ Frequency of monitoring

e Well location, construction, and maintenance

¢ Monitoring program and data evaluation

¢ Reporting and recordkeeping.
Frequency of Periodic Ground-Water Sampling and Analysis
The permit writer should specify an appropriate frequency for sampling and analysis of nitrate in ground
water for any active sewage sludge units at the surface disposal site. Monitoring frequency can be
influenced by the following factors:

¢ Rate and direction of the ground-water flow

¢ Location of the monitoring well

* Trends in the water quality data

¢ Climatological and meteorological characteristics

» Others (such as the resource value of the aquifer and the fate and transport of the nitrate in
ground water).

The permit writer must, therefore, develop a flexible monitoring schedule, allowing for modification
based on these factors. Initially, the permit writer may want to base the frequency of monitoring on the
ground-water flow rate, location, and climate. However, he may want to modify this provision later,
based on the trends in the site’s water quality data. Special considerations are warranted for sites where
contamination is suspected and the frequencies must be altered for aquifer contamination assessment
reasons.

Flow rates are primarily dependent on the aquifer porosity and permeability as well as the hydraulic
gradient at the site. The higher the flow rate, the greater the monitoring frequency needed. For sites
that are underlain by impervious clay soils, semi-annual or annual monitoring may be sufficient. For
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sites that have fracture or solution porosity aquifers, it is possible that nitrogen could migrate from the
active sewage sludge unit within weeks or even days. Thus, quarterly or monthly monitoring may be
more appropriate.

By considering regional climatological characteristics, the permit writer may obtain information on the
fluctuations of leachate development that may occur over the year. This type of information may indicate
that, instead of arbitrarily assigning a sampling date every third month (for quarterly monitoring), it
would be more appropriate to correlate the sampling period with ground-water recharge periods when
leachate generation is greatest.

Frequency of monitoring may also be based on the level of concentration of nitrate found in the ground
water and whether the surface disposal site is located over an aquifer used for drinking water or with the
potential to be used for drinking water. If the surface disposal site is located over an aquifer used for
drinking water, the permit writer may elect to specify, in the permit, trigger-based monitoring such as
that used in EPA’s Phase II Rule for National Primary Drinking Water Standards. These regulations
require that ground-water systems sample for nitrate annually as a baseline frequency. If any sample is
greater than or equal to 50 percent of the MCL, this triggers an increase in monitoring frequency to
quarterly sampling. If four quarterly samples are shown to be reliably and consistently below the MCL,
then the sampling can be again reduced to annually, in which case samples must be taken during the
quarter that previously yielded the highest analytical result.

Well Location, Construction and Maintenance

The permit writer should specify, in the permit, the design specifications for the ground-water monitoring
system. This monitoring system may be the same system as that provided in the ground-water monitoring
plan furnished by the owner/operator. If the permit writer determines that any aspect of the proposed
system is deficient, the appropriate design specifications should be included in the permit. At a
minimum, the permit writer should specify the design of the monitoring network, including the number,
location, and sampling depths of all background and downgradient monitoring wells. This information
can be specified through the use of maps and cross-sections. Construction materials and well design
should also be specified. This may include as much detail as possible on drilling methods, well casing
and materials, well diameter, well intake design, well development procedures, and methods for sealing
the annular space.

The spacing and required number of downgradient wells is based on the size of the active sewage sludge
unit. However, the permit writer should, at a minimum, require three downgradient wells located as
close as possible to the edge of the unit penetrating the entire saturated thickness of the aquifer. The line
of wells should not have less than one downgradient well for every 76 meters of frontage (EPA 1980).
The permit writer may specify an additional well within the surface disposal site to indicate whether
leachate is reaching ground water and to give early warning of potential aquifer contamination. In
addition, the permit writer may want to add a provision that any detection of nitrates in the indicator well
will trigger the owner/operator to monitor the downgradient wells more frequently.

The number and location of upgradient wells to determine background water quality should be specified
based on the variability of the water quality prior to flowing under the site. In many cases, the permit
writer may want to require multiple background wells to provide better measurements. However, at a
minimum, one must be required. Additionally, the statistical procedure used to determine the presence
or absence of contamination may dictate how many wells are needed. Background wells do not
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necessarily have to be placed upgradient of the active sewage sludge unit, but the permit writer should
review any placement criteria to ensure that the wells are not being influenced by any contamination at
the site.

The permit should require that the owner/operator provide appropriate maintenance for the wells.
Ground-water monitoring plans should contain a schedule for maintaining the ground-water monitoring
system, including replacing or redrilling monitoring wells, replacing seals and caps, repairing or replacing
pumps, and any other kinds of general equipment maintenance.

Monitoring Program and Data Evaluations

The permit should specify sample collection, preservation, chain of custody controls, analytical
procedures and QA/QC procedures to be used for the ground-water monitoring. The permit writer may
also want to specify evacuation techniques to remove stagnant water from the wells prior to sampling.
Monitoring wells require sampling at different depths to ensure that the contamination potentially
migrating from the site will be intercepted by the wells. The permit writer should specify the amount
of sampling and the sampling required in the vertical dimension. The permit writer should be careful
when specifying sampling depths to avoid mixing of waters of different quality during sampling. In most
cases, sampling of sites on the downgradient boundary requires sampling at the water table and several
additional depths.

The sampling and analysis section of the permit should include provisions to measure static water
elevations in each well prior to each sampling event. This collection of the water elevation is important
in determining if horizontal and vertical flow gradients have changed since the initial hydrogeological
characterization (EPA 1992a). Any changes would then require that the owner/operator modify the
existing ground-water monitoring system.

The permit writer should also specify that the owner/operator use a statistical procedure that provides a
reasonable confidence that the migration of nitrates in amounts that could cause contamination from the
active sewage sludge unit into an aquifer is detected. The statistical performance standards will limit the
possibility of making false conclusions from the monitoring data (EPA 1992a).

Recordkeeping and Reporting

At a minimum, the permit writer should require that the owner/operator maintain the results of any
ground-water monitoring in the operating record during the period the sewage sludge unit is active and
for 3 years after the sewage sludge unit closes. At high-risk sites, however, the permit writer may want
to require that, in addition, the monitoring results be reported on a periodic basis. In this case, the
owner/operator should be required to submit the results to the permitting authority along with an
explanation of the sampling and analytical methods used and the statistical methods employed to determine
presence or absence of contamination.

At a minimum, reporting should be required for those sites that have trigger-based monitoring
requirements or when the owner/operator determines that there is a statistically significant increase above
the MCL concentration for nitrates or, if the aquifer is already contaminated, above the existing
concentration. In the case of contamination, the owner/operator may be required to submit an application
for a permit modification to establish corrective action requirements in the permit.
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5.6 OPERATIONAL STANDARDS
5.6.1 PATHOGENS

Sewage sludge to be placed in an active sewage sludge unit must meet one of the Class A or Class B
pathogen reduction alternatives in § 503.32 unless the sewage sludge placed on an active sewage sludge
unit is covered with soil or other material at the end of each operating day. The site restrictions in
§ 503.32(b)(5) associated with the Class B pathogen reduction alternatives do not apply to sewage sludge
placed in a surface disposal site. Each of the pathogen requirements listed in Table 5-7 and their
associated monitoring and recordkeeping requirements are further discussed in Chapter 8.

TABLE 5-7 PATHOGEN AND VECTOR ATTRACTION REDUCTION REQUIREMENTS
FOR PREPARERS OF SEWAGE SLUDGE

Pathogen Reduction Vector Attraction Reduction
Class A
Alternative 1 time and temperature Option 1 38 percent volatile solids reduction
Alternative 2 pH, temperature and time Option 2 lab demonstration of volatile solids
Alternative 3 one-time demonstration correlating reduction anaerobically

pathogen levels for enteric viruses Option 3 lab demonstration of volatile solids

and viable helminth ova and reduction aerobically

operating parameters Option 4 SOUR < 1.5 mg 0,/hour/g total
Alternative 4 pathogen levels for enteric viruses solids

and viable helminth ova Option 5 Aerobic process for 14 days at
Alternative 5 Processes to Further Reduce > 40°C

Pathogens (PFRP) Option 6 pH to = 12 and retain at 11.5

l. Composting Option 7 = 75 percent solids for stabilized

2. Heat drying solids

3. Heat treatment Option 8 = 90 percent solids for

4. Thermophilic aerobic digestion unstabilized solids

5. Beta ray irradiation

6. Gamma ray irradiation

7. Pasteurization

Alternative 6 equivalent to PFRP
In addition all six alternatives include pathogen
levels for fecal coliform or Salmonella

Class B

Alternative 1 pathogen levels for fecal coliform
Alternative 2 Processes to Significantly Reduce
Pathogens (PSRP)

1.  Aerobic digestion

2. Air drying

3. Anaerobic digestion

4. Composting

5. Lime stabilization
Alternative 3 equivalent to PSRP
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Table 5-7 lists the pathogen requirements that apply to the preparer of the sewage sludge. If the owner/
operator covers the sewage sludge at the end of each operating day [vector attraction reduction
requirement of §503.33(b)(11)], then no pathogen requirements need to be met by the preparer of the
sewage sludge.

In developing permit conditions, the permit writer will need to rely on the information provided by the
applicant on the pathogen treatment processes employed by the preparer and by the owner/operator. The
pathogen requirements for the owner/operator depend on whether the sewage sludge provided to the
owner/operator by the preparer already meets one of the Class A or Class B pathogen reduction
alternatives. If so, then the owner/operator would not be subject to any pathogen requirements. If the
preparer does not meet one of the Class A or Class B pathogen reduction alternatives, the owner/operator
must either meet one of them or cover the sewage sludge daily.

5.6.2 VECTOR ATTRACTION REDUCTION

Sewage sludge to be placed in an active sewage sludge unit must meet one of the vector attraction
reduction alternatives listed in § 503.33, or an alternative equivalent to one of the first eight methods, as
determined by the permitting authority. Each of the vector attraction reduction requirements listed in
Table 5-7 and Table 5-8 and their associated monitoring and recordkeeping requirements are further
discussed in Chapter 8. Table 5-7 lists the vector attraction reduction requirements that apply to the
preparer of the sewage sludge. Table 5-8 summarizes those that apply to the owner/operator of an active
sewage sludge unit.

TABLE 5-8 PATHOGEN AND VECTOR ATTRACTION REDUCTION REQUIREMENTS
FOR OWNERS/OPERATORS OF SURFACE DISPOSAL SITES

Pathogen Reduction Vector Attraction Reduction

None Option 9 injection below land surface
Option 10 incorporation into soil
Option 11 daily cover

In developing permit conditions, the permit writer will need to rely on the information provided by the
applicant on the vector attraction reduction treatment processes employed by the preparer and by the
owner/operator. The vector attraction reduction requirements for the owner/operator depend on whether
the sewage sludge provided to the owner/operator by the preparer already meets one of the vector
attraction reduction requirements in §§503.33(b)(1) through (8) or an equivalent alternative. If so, then
the owner/operator would not be subject to any vector attraction reduction requirements. However, if
the preparer does not meet one of these vector attraction reduction requirements, then the owner/operator
would be required to comply with the vector attraction reduction alternatives in §§ 503.33(b)(9) through

(11).
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5.7 FREQUENCY OF MONITORING REQUIREMENTS

In developing permit conditions for monitoring sewage sludge placed on active sewage sludge units, the
permit writer should consider including the following:

* Parameters to be monitored

¢ Monitoring frequencies

* Monitoring locations

e Sampling types and preservation protocol
¢ Analytical methods.

In addition, the permit writer may find that including a provision that specifies that QA/QC procedures
must be followed will ensure that the results of the monitoring program are reliable and precise. The
following subsections briefly highlight each of the above-listed monitoring issues that should be addressed
in the permit.

If an active sewage sludge unit is not owned and/or operated by the generator of the sewage sludge, the
permit writer needs to decide whether to impose the sewage sludge monitoring requirements on the
surface disposal site, the generator, or both.

5.7.1 PARAMETERS TO BE MONITORED

Sewage sludge placed on unlined units must be monitored for the three regulated pollutants, pathogen
reduction, and vector attraction reduction. Sewage sludge placed on units that are equipped with liners
and leachate collection systems are only subject to the pathogen and vector attraction reduction
requirements. If a cover is placed over the sewage sludge, air monitoring for methane is required
continuously at the surface disposal site property line and within any structures at the site. This air
monitoring is required while the sewage sludge unit is active and for 3 years after it is closed. This
monitoring was discussed earlier as a management practice in Section 5.5.9.

The sewage sludge quality parameters established by §503.26 have been reproduced in Table 5-9. In
addition, various pathogen and vector attraction reduction alternatives are technologies that must be
maintained and monitored on a regular basis. Chapter 8 describes all the alternatives and the
recommended monitoring frequencies for each aspect of the technology.

5.7.2 MONITORING FREQUENCY

The frequency of monitoring is typically established through permits on a case-by-case basis. However,
to enhance the self-implementation of the regulation, monitoring frequencies have been established in Part
503 for pollutants, pathogen density requirements, and the vector attraction reduction requirements in
§§503.33(b)(1)-(4) and (b)(6)-(8). The monitoring frequencies established by §503.26 for surface
disposal are shown in Table 5-10, but the permit writer has the discretion to require more frequent
monitoring than established by Part 503. Additionally, the regulation gives the permit writer discretion
to reduce the pollutant monitoring frequencies if, after 2 years, the variability of pollutant concentrations
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TABLE 5-9 PARAMETERS REQUIRED TO BE MONITORED
AT SURFACE DISPOSAL SITES

Parameters To Be Monitored

Pollutants® l Pathogens | Vector Attraction Reduction
Arsenic Fecal coliform or Salmonella Volatile solids reduction®
Chromium Enteric viruses® Specific oxygen uptake rate®
Nickel Helminth ova® pH*

Percent solids'

*Percent solids of sewage sludge must be monitored to report pollutant concentrations on a dry weight basis
®Class A alternatives 3 and 4

*Vector attraction reduction options 1, 2, and 3

9Vector attraction reduction option 4

*Vector attraction reduction option 6

Vector attraction reduction options 7 and 8.

TABLE 5-10 FREQUENCY OF MONITORING - SURFACE DISPOSAL

Amount of Sewage Sludge*
{metric tons per 365-day period)

Frequency®

Greater than zero but less than 290

Once per year

Equal to or greater than 290 but less than 1,500

Once per quarter
(four times per year)

Equal to or greater than 1,500 but less than 15,000

Once per 60 days
(six times per year)

Equal to or greater than 15,000

Once per month

(12 times per year)

*Amount of sewage sludge placed on active sewage sludge unit (on a dry weight basis).

bAfter the sewage sludge is monitored for 2 years at the above frequency, the permitting authority may reduce
the frequency of monitoring for pollutant concentrations and for the pathogen density requirements in
§§503.32(a)(5)(ii) and (a)(5)(iii) [§ 503.26(a}2)].

Source: §503.26

are low and compliance is demonstrated so that a reduction in frequency appears appropriate. If no
sewage sludge is disposed, there is no frequency of monitoring requirement. If the permittee is using
pathogen Class A alternative 3, the permit writer can reduce the monitoring frequency for enteric viruses
and viable helminth ova after 2 years.

The monitoring frequency is based on the amount of sewage sludge placed in an active sewage sludge
unit in a given 365-day period. Whenever possible, the permit writer should specify the 365-day period
and the corresponding monitoring frequency. The permit writer should also specify that if the amount
of sewage sludge placed on the active sewage sludge unit during the 365-day period exceeds the amount
on which the monitoring frequency was based, then the permittee must notify the permitting authority and
increase the monitoring frequency to that required for the amount of sewage sludge to be placed. For
example, if the permittee is expected to place between 200 and 750 metric tons per year during the 5-year
permit period, the permit writer could specify two monitoring frequencies.
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The permit writer should remember that, in some cases, it may be more appropriate to increase the
monitoring frequency beyond the frequency required by § 503.26, particularly where the permit writer
has noted the following:

¢ Concentrations of pollutants vary significantly between measurements
¢ Concentrations of pollutants are close to the poliutant limits

¢ A trend indicating worsening sewage sludge quality

¢ A lack of historical data on sewage sludge quality.

Sewage sludge data collected over a 2-year period should be adequate to calculate the variability of
pollutant concentrations and to determine trends in pollutant concentrations. The permit writer also has
the discretion to reduce the pollutant monitoring frequency after 2 years of monitoring at the frequency
specified in Table 5-10. In deciding whether to reduce the frequency of monitoring, the permit writer
should consider the following:

* Variability of the pollutant concentrations—The frequency of monitoring should not be reduced
where sewage sludge quality varies significantly such that compliance with applicable numeric
limits may be in question.

¢ Trends in pollutant concentrations—Treatment works with data indicating an increase in pollutant
concentrations over the 2-year time period should not be granted a reduction in monitoring.

¢ The magnitude of the pollutant concentrations—If all sampling data reveat that the concentration
of pollutants are significantly below pollutant limitations, a reduction in monitoring may be
appropriate.

The monitoring frequencies in Table 5-10 assume that the sewage sludge is placed on an active sewage
sludge unit throughout the 365-day period. The frequency of monitoring could be affected if the sewage
sludge is stored before it is placed on an active sewage sludge unit.

Two approaches that could be use when sewage sludge is stored before it is used or disposed to show
compliance with pollutant concentrations limits are discussed in section 4.7.2. An important aspect of
both approaches is that representative samples of the sewage sludge must be collected and analyzed.
Frequency of monitoring for sewage sludge that is stored prior to use or disposal to show compliance
with pathogen and vector attraction reduction requirements also is discussed in section 8.4.

When pathogen and vector attraction reduction is achieved by covering an active sewage sludge unit daily,
that requiremerit has to be met at the end of each operating day. Thus, the frequency of monitoring
requirements in Table 5-10 are not appropriate in this case.

5.7.3 MONITORING POINTS
Representative sampling is one of the most important aspects of monitoring. To obtain a representative

sample of sewage sludge, the sample must be taken from the correct location and represent the entire
volume of sewage sludge. For some treatment works, the location of the sampling point may have a
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dramatic effect on the sewage sludge quality. It is important that samples be collected from a location
representative of the final sewage sludge that is placed on an active sewage sludge unit. Samples should
be taken in the same manner each time monitoring is performed. The sampling location should be safe
and accessible.

The permit writer should determine if there is an appropriate monitoring location to specify in the permit.
For example, there may be a receiving station or temporary storage pile that receives all sewage sludge
loads hauled to the site for placement on an active sewage sludge unit. Instead of a specific monitoring
location, the permit writer could specify that each load or a random number of loads of sewage sludge
be sampled. For generators that send sewage sludge to a surface disposal site not owned or operated by
the generator, the permit writer should determine whether a general description of the sampling location,
such as "a location just prior to shipment to the surface disposal site" or a specific description of the exact
location for collecting samples is appropriate, depending on the following considerations:

¢ The variability of the sewage sludge at different sample points
¢ The ability to obtain a well-mixed sample.

For example, where a surface disposal site receives sewage sludge from several different treatment works
on a batch-basis, the ability to mix the sewage sludge to get a sample representative of all the sewage
sludge may be difficult. The permit writer may want to require sampling of each sewage sludge load or
a percentage of all the sewage sludge loads hauled to the site.

EPA has developed three guidance manuals and a video that provide more detail on proper sample
collection for sewage sludge:

e Control of Pathogens and Vector Attraction in Sewage Sludge (EPA 1992¢)
® POTW Sludge Sampling and Analysis Guidance Document (EPA 1989a)
o Sampling Procedures and Protocols for the National Sewage Sludge Survey (EPA 1989b)
¢ Sludge Sampiing Video (EPA 1992d).
5.7.4 SAMPLE COLLECTION AND PRESERVATION PROTOCOL

Also important in ensuring representative samples of sewage sludge are the methods for sample collection
and preservation prior to analysis. The technique for sampling sewage sludge varies depending on
whether the sewage sludge is flowing through pipes, moving on a conveyor, or stored in a pile or bin.
Sewage sludge that flows through pipes or moves on a conveyor should be sampled at equal intervals
during the amount of time the unit operates in a day. When sampling from piles or bins, core samples
should be taken from at least four points in the pile or bin.

The permit writer should consider whether it is more appropriate to specify that the permittee collect a
single grab sample or composite samples. With sewage sludge, as with wastewater, grab samples are
instantaneous samples where an amount of sewage sludge is collected all at one time. Composite samples
for sewage siudge are a series of equal amount grab samples collected and then combined to make a
single sample. Composite samples can be made from a series of grab samples collected from several
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points in the cross-section of the entire sewage sludge amount, or they can be a series of grab samples
collected at regular time intervals over the duration of a sewage sludge discharge.

In determining whether to specify that a sample be collected using a single grab sample or composite
sampling method, the permit writer may evaluate factors such as:

¢ How well the sewage sludge is mixed

* Whether the sample is collected from a single batch of sewage sludge or from a stock pile made
up of several batches

® Whether the composition of the sewage sludge varies over time.

In general, combining several samples of the sewage sludge may provide a more representative sample
than collecting one grab sample. Therefore, in most situations, composite samples should be required.
Sewage sludge is most often used or disposed in a solid form and/or may be treated in batch processes.
Sewage sludge characteristics may also vary over time. For these reasons, the quality may not be
homogeneous from day to day or even within the sewage sludge volume itself due to the inability to
completely mix sewage sludges that have high solids contents.

Appropriate preservation techniques ensure that a sample remains representative for the period of time
it is held prior to being analyzed. For field and laboratory preservation of sewage sludge samples,
cooling to 4°C is usually the most appropriate method due to the inability to mix high solid sewage
sludges with other preservatives. The permit writer should consider specifying this preservation method
in the permit because it differs from the more common methods for wastewater.

5.7.5 ANALYTICAL METHODS

All analyses performed to show compliance with the monitoring requirements of Part 503 must be
conducted using the methods specified in Part 503. Methods to analyze specific parameters in sewage
sludge are specified in the Part 503 regulation and shown in Table 5-11. The permit writer should
indicate the methods needed for each analysis in the permit or incorporate the method by referencing the
regulatory citation.

The permit writer should specify the methods needed for each analysis in the permit. When specifying
methods, the permit writer should consider the following:

¢ The detection limit of the method should be below the pollutant limit in the permit

e Matrix interferences (many of the wastewater methods must be combined with digestion methods
because of the solids contents of sewage sludge).
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TABLE 5-11 ANALYTICAL METHODOLOGIES

METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE

40 CFR PART $03

Maximum Holding Time, Sample

Pollutant Analytical Method Preservation, Sample Container, Comments
Sample Preparation
Arsenic AA Furnace 6 months All samples must be digested using SW-846 Method 3050 or
SW-846 Method 7060 ) . 3051 prior to analysis by any of the procedures indicated. The
AA Gaseous Hydride Plastic or glass container AA Direct Aspiration analyses are applicable at moderate
SW-846 Method 7061 Sampies need to be digested prior concentration levels in clean complex matrix systems. AA
Inductively Coupled Plasma to analysis. Furnace methods can increase sensitivity if matrix effects are
SW-846 Method 6010 not severe. Inductively Coupled Plasma (ICP) methods are
applicable over a broad linear range and are especially
Chromium AA Direct Aspiration sensitive for refractory elements. Detection Limits for ICP
(total) SW-846 Method 7190 methods are generally higher than for AA Furnace methods.
AA Furnace |
SW-846 Method 7191
Inductively Coupled Plasma
SW-846 Method 6010
Nickel AA Direct Aspiration
SW-846 Method 7520
Inductively Coupled Plasma
SW-846 Method 6010
Total Solids, Gravimetric 7 days Method 2540 G is the recommended procedure for sotid and
Volatile SM-2540 G o semisolid samples.
Solids, Fixed Cool to 4°C
Solids Plastic or glass container
Fecal SM-9221 E (MPN) 24 hours Both procedures are very temperature sensitive. Samples must
Coliform SM-9222 D (membrane filter) o be analyzed within holding times.
Cool t0 4°C
Plastic or glass container
Salmonella SM-9260 D1 24 hours Large sample volumes are needed due to the low concentration
Kenner, B.A. and H.A. Clark . . of Saimonella in wastewater. Also, due to the large number of
Plastic or glass container Salmonella species, more than one procedure may be necessary
to adequately determine the Salmonella’s presence.
Percent ERT See reference list.
Volatile
Solids
Reduction
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TABLE 5-11 ANALYTICAL METHODOLOGIES (Continued)

METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE
40 CFR PART 503
Maximum Holding Time, Sampie
Pollutant Analytical Method Preservation, Sample Container, Comments
Sample Preparation
Enteric ASTM-Method D 4994-89 2 hours at up to 25°C or 48 hours | Concentration of the sample is necessary due to the presumably
Viruses at2 to 10°C low numbers of viruses in the sample.
Plastic or glass container
Helminth Yanko, W.A, See reference list.
Ova
Specific SM-2710 B Perform as soon as possible Quite sensitive to sample temperature variation and lag time
Oxygen between sample collection and test initiation. Replicate samples
Uptake Rate Plastic or glass container are suggested.
References
EPA - Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection Agency, Environmental Monitoring Systems Laboratory-
Cincinnati (EMSL-CI),*EPA-600/4-79-020, March 1983.
SM - Standard Methods For The Examination of Water and Wastewater, 18" Edition. American Public Health Association, Washington, D.C., 1992.
SW-846 - Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, U.S. Environmental Protection Agency, November 1986.
ASTM - Annual Book of Standards - Water, American Society for Testing and Materials, Phila., PA, 1991.
ASTM' - "Standard Practice for Recovery of Viruses from Wastewater Sludge,” Annual Book of ASTM Standards, Section 11, Water and Environmental
Technology, 1992.
KC - Kenner, B.A. and H.A. Clark, "Determination and Enumeration of Salmonella and Pseudomonas aeruginosa,” J. Water Pollution Control Federation,
46(9):2163-2171, 1974,
Yanko - Yanko, W.A., Occurrence of Pathogens in Distribution and Marketing Municipal Sludges, EPA 600/1-87-014, 1987. NTIS PB 88-154273/AS,
National Technical Information Service, Springfield, Virginia.
ERT - Environmental Regulations and Technology - Control of Pathogens and Vectors in Sewage Sludge, U.S. Environmental Protection Agency, Cincinnati,

OH, EPA-625/R-92/013, 1992.
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5.7.6 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

A QA program is used to achieve a desired quality for activities, such as sample collection, laboratory
analysis, data validation and reporting, documentation, and record keeping. A QA program should
address the following major areas:

¢ Proper collection procedures, equipment, preservation methods, and chain-of-custody procedures
to ensure representative samples

Dranar camnla nrena
rTOPET Sainpa prepal

analysis of samples

¢ Proper procedures and schedules for calibration and maintenance of equipment and instruments
associated with the collection and analysis of samples

* Proper recordkeeping to produce accurate and complete records and reports, when required.

QC, which is a part of the QA program, relates to the routine use of established procedures and policies
during sample collection and analysis. The objective of QC procedures is to ultimately control both the
accuracy and the precision of all analytical measurements. QC for sampling procedures would inciude
the use of duplicate, spiked, split samples and samples blanks. QC of analytical procedures should
include the use of spiked and split samples, proper calibration protocols, and appropriate analytical
methods and procedures. While QA/QC is standard practice for most laboratories, the permit writer may
determine that specificity in the permit will ensure more reliable data, particularly where the sewage
sludge is variable or where past NPDES permit history suggests that the self-monitoring program is
questionable.

5.8 RECORDKEEPING REQUIREMENTS

Records must be kept to demonstrate that the permit conditions that implement all applicable Part 503
regulatory requirements are being met. Part 503 requires specific information be kept to show
compliance with pollutant concentrations, pathogen reduction, vector attraction reduction, and
management practices. These records must be retained for 5 years. The record keeping requirements
for surface disposal of sewage sludge are shown in Table 5-12. This table identifies the minimum
requirements for which records must be kept, who must keep the records, and how long they must be
retained.

The permit writer is obligated to include at least the minimum appropriate recordkeeping conditions in
each permit. Additionally, the permit writer may specify that other records be obtained or developed and
maintained by the permittee to determine compliance with permit conditions. For example, if the permit
writer determines that the active sewage sludge unit is located in a seismic zone, requirements to maintain
geologic studies and design calculations should be placed in the permit. The following technical guidance
provides examples of specific records the permit writer may want to require that the permittee retain.
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TABLE 5-12 RECORDKEEPING REQUIREMENTS FOR SURFACE DISPOSAL SITES

Record Keeping (§503.27)
(a) When sewage sludge (other than domestic septage) is placed on an active sewage sludge unit:

03 The person who prepares the sewage sludge shall develop the following information and
shall retain the information for five 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} A certification statement.

(iii) A description of how the pathogen requirements in §§503.32(a), (b)(2), (b)(3), or (b)(4)
are met when one of those requirements is met.

(iv) A description of how one of the vector attraction reduction requirements in
§§503.33(b)(1) through (b)(8), or an equivalent vector attraction reduction requirement as
determined by the permitting authority, is met when one of those requirements is met.

(2) The owner/operator of the surface disposal site shall develop the following information
and shall retain that information for five years.

(i) The concentration of each pollutant listed in Table 2 of §503.23 in the sewage sludge
when the pollutant concentrations in Table 2 of §503.23 are met or when site-specific
pollutant limits in § 503.23(b) are met.

(ii) A certification statement.

(i) A description of how the management practices in § 503.24 are met.

(iv) A description of how the vector attraction reduction requirements in §§503.33(b}(9)
through (b)(11) are met if one of those requirements is met.

5.8.1 DOCUMENTATION FOR POLLUTANT CONCENTRATIONS

Whoever is required to meet pollutant limits should be required to keep sampling and analysis results
documenting the pollutant concentrations. The permit writer should require that this documentation
include:

¢ Sampling records, including the date and time of sample collection, sample location, sample type,
sample volume, name of person collecting sample, sample container, field preservation, and
sampling QC.

¢ Analytical records including date and time of analysis, name of analyst, analytical methods,
laboratory bench sheets with raw data and calculations used to determine results, analytical QC
and analytical results.
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5.8.2 DOCUMENTATION FOR PATHOGEN AND VECTOR ATTRACTION REDUCTION

Records must be maintained of certifications made by the preparer and the owner/operator that the
pathogen reduction requirements and vector attraction reduction requirements were met and a description
of how the requirements were met. Permit conditions should specify the required certification statement
to be used by the permittee. These certifications must be signed by a responsible individual from the
treatment works or surface disposal site. If the permit is an NPDES permit, there may already be
language in the standard conditions defining the person who must sign all records and reports. If not,
then the NPDES language in § 122.22 may be used.

The description of how the pathogen and vector attraction reduction requirements were met should be
supported by analytical results documenting pathogen density, logs documenting operational parameters
for sewage sludge treatment units, and records describing site restrictions to properly demonstrate
compliance with the provisions. Further discussion of the suggested monitoring and recordkeeping
requirements and supporting documentation is provided in Chapter 8.

5.8.3 DOCUMENTATION TO SHOW COMPLIANCE WITH MANAGEMENT PRACTICES

Records are required to contain a certification that the owner/operator of a surface disposal site is meeting
the management practices in §503.24 and to describe how the management practices have been met.
There are specific signatory requirements for the certification as discussed in the previous section. Please
note that the signatory requirements for certifying compliance with the management practice for aquifer
non-contamination differ. The permit writer, at a minimum, can require that a description be maintained
in the records or may be more specific in the permit as to the documentation that is required. If the
permit writer decides that more specific information is needed to determine compliance with a
management practice, the permit writer must specify in the permit the type of information or additional
reports that are to be kept in the records.

The following discussions provide recommendations on the type of documentation that could be required
to demonstrate compliance with the management practices. Some information can be used for several
management practices so they have been grouped together.

Endangered Species
The following documentation may be necessary to demonstrate that the site was evaluated for potential
effects on threatened or endangered species of plant, fish, or wildlife or their habitat and that necessary

protective measures were identified and implemented:

¢ The general proximity of the nearest critical habitat, including migration routes for threatened
or endangered species to the surface disposal site

» A description of how the nearby threatened or endangered species of plant, fish, or wildlife and
their critical habitat were protected when sewage sludge was placed on an active sewage sludge

unit

® A list of endangered or threatened species in the area or documentation that none exist
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If there are endangered or threatened species, a determination from the FWS or appropriate State
or local agency that the placement of sewage sludge on an active sewage sludge unit will not
likely adversely affect the survival of the species or its critical habitat

If the above determination indicates that adverse impacts can be avoided if specific measures are
taken, records containing documentation of the measures and how they have been implemented.

Flood Flow Restrictions

The types of information required to demonstrate compliance with flood flow restrictions may include
the following:

A flood plain insurance rate map (available from the U.S. Federal Emergency Management
Agency) with the surface disposal site location marked. Other sources of this information include
the U.S. Army Corps of Engineers, the USGS, Bureau of Land Management, Tennessee Valley
Authority, and local and State agencies.

If an active sewage sludge unit is in the 100-year flood plain, a description of the design details
and management practices that will prevent restricted flow of the base flood, including a plan
view, a cross section of the unit, and calculations used to determine that the site will not restrict
the base flood flow.

Seismic Zone

The following types of information may be required to demonstrate compliance with the seismic impact
zone management standards:

A seismic map available from State or local agencies with the site location marked on the map
Reports from State or local agencies on earthquake activity

The maximum recorded horizontal ground level acceleration (as a percentage of the acceleration
due to gravity (g), g=9.8 m/s? (this information is probably contained in reports on earthquake
activity obtained from State or local agencies)

A reconnaissance of the site that focuses on slopes that may have had the toe removed, water
seeps from the base of a slope, less resistant strata at the base of a slope, posts and fences that
are not aligned, utility poles with sagging or too tight wires, leaning trees, or cracks in walls and
streets

If the surface disposal site is located in a seismic impact zone, documentation on design
modifications to accommodate the ground motion from earthquakes, such as shallower unit side
slopes, more conservative design of dikes and runoff controls, and contingency plans for leachate
collection systems

Design plans for the active sewage sludge unit indicating the maximum ground motion that unit
components are designed to withstand, including foundations, embankments, leachate collection
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systems, liners (if instalied), and any ancillary equipment that could be damaged from the seismic
shocks

* Copy of local building codes applicable to the active sewage sludge unit and building permits

¢ Certification by an engineer with seismic design and geotechnical experience that the unit is
designed to withstand the maximum recorded horizontal ground level acceleration.

Fault Zones
Documentation to support this management practice may include the following:
¢ A Holocene fault map [available from local, State agencies, or the U.S. Geological Survey
(USGS)] with the site location marked on the map. In 1978, the USGS published a map series
identifying the location of Holocene faults in the United States (Preliminary Young Fault Maps,
ME916).
¢ A report on the area reconnaissance findings of the site, emphasizing the location of faults,
lineaments, or other features associated with fault movement, such as offset streams, cracked

culverts and foundations, shifted curbs, scarps, or other linear features.

* A geotechnical report on the site indicating the presence or absence of any faults or lineations.

Unstable Areas

The following information may be required to demonstrate that the surface disposal site and individual
sewage sludge units are located in stable areas:

* A detailed geotechnical and geological evaluation of the stability of the foundation soils, adjacent
manmade and natural embankments and siopes

¢ An evaluation of the ability of the subsurface to support the active sewage sludge unit adequately,
without damage to the structural components.

Wetlands

The types of information necessary to demonstrate compliance with wetlands restrictions may include the
following:

* The location of the surface disposal site on a wetlands delineation map, such as a National
Wetlands Inventory map, Soil Conservation Service (SCS) soil map, or a local wetlands inventory
map

* A permit or permit application for a Section 402 or Section 404 permit

* Description of wetlands assessment conducted by a qualified and experienced multidisciplinary
team, including a soil scientist and a botanist or biologist.
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Storm Water Run-off Controls
The types of information required to support this management practice may include the following:
® Copies of the NPDES permit and any other permits
* Description of the design of the system used to collect and control run-off, including plan view,
drawing details, cross sections, and calculations showing that the system has the capacity to

collect total run-off volume

e Calculation of peak run-off flow, including data sources and methods used to calculate the peak
run-off flow

¢ Description of inspection and maintenance required for the system

® Description of the procedures for managing liquid discharges and complying with NPDES and
other requirements.

Leachate Collection and Control

If the active sewage sludge unit has a liner and leachate collection and removal system (LCRS), the
owner/operator must present evidence that the LCRS is properly operated and maintained. In addition,
documentation must indicate that the leachate is properly disposed. The types of information required
to demonstrate compliance with the management practice for leachate collection and removal systems may
include the following:

¢ Detailed material specifications for the liner, including drainage layer, filter layer, piping, and
sumps

¢ Description of the LCRS design, leak detection, and removal of leachate and liquid from the
system

¢ Design details, including layout of system and components shown in plan view and cross section,
spacing and configuration of pipes, sumps, pumps, drainage plans

¢ Test results demonstrating the system’s compatibility with sewage sludge and leachates for all
system components and materials

¢ Description of inspection and maintenance of systems and schedules

¢ Operational plan describing method of treatment and/or disposal of leachate and disposal
schedules.

Methane Monitoring and Control

Methane monitoring is required at covered sewage sludge units while they are active and for 3 years after
closure. The system should be designed by an engineer with experience in methane monitoring at
landfills, surface impoundments, or sewage sludge units. The methane monitoring system is required to
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detect the presence of methane in air in site structures and in air at the property line. Alarms, lights, or
other warning devices should be deployed to notify site personnel of any methane levels exceeding 25
percent of the lower explosive limit (LEL) for methane in air in structures and levels exceeding 100
percent of the LEL for methane in air at the property line. Contingency plans should be developed as
part of the methane monitoring plan. These plans may include a control system. The types of
information required to demonstrate compliance with the management standards may include the
following:

® Description of the system design
¢ Design details of the site, including monitoring locations

¢ Descriptions of methane monitoring schedules, alarm systems, emergency procedures,
contingency plans, system maintenance schedules, and methane mitigation

® Cover design details, including plan view of the unit, details of penetrations for gas vents, and
cross sections at several points )

¢ Results of methane monitoring, including the maximum and average levels recorded.

Aquifer Contamination

The placement of sewage sludge on a sewage sludge unit shall not contaminate an aquifer. Part 503
allows two options for demonstrating compliance with this management practice; either a ground-water
monitoring program or a certification by a qualified ground-water scientist that the aquifer is not
contaminated.

If the first option is used, the permit writer should require that the ground-water monitoring records be
retained.

The certification, which is supplied by a qualified ground-water scientist, must be supported by
documentation that demonstrates a hydrogeologic assessment has been made that indicates that the aquifer
is not contaminated. This documentation may include:

¢ Description of the methods used to reduce the possibility of contaminating ground water, such
as liners and leachate collection systems

* Demonstration that the liner construction and/or geology of the site are sufficient to retard liquid
flow during the active life and post closure period

¢ Data indicating that ground water is at a great depth, or hydrologic data demonstrating low

rainfall at the active sewage sludge unit such that there is a low probability that contaminants will
leach to ground water.

Food, Feed or Fiber Crops

Growing food, feed or fiber crops on any active sewage sludge unit is prohibited, unless explicitly
authorized by the permitting authority. If crops are grown, the permit writer shouid specify the records
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and documentation that must be maintained to demonstrate compliance with the site-specific management
practices established to protect the public health and environment. For example, the permit writer might
require crop tissue sampling and analysis of pollutants.

Grazing

Animal grazing on active sewage sludge units is prohibited, unless specifically authorized by the
permitting authority. The type of information necessary to demonstrate compliance with the grazing
restriction on active sewage sludge units may include a description (and map showing the placement) of
animal restriction devices, such as grates at gate entrances or electrified fencing.

If animal grazing is allowed, the permit writer will need to specify the records and documentation that
must be maintained to demonstrate that the site-specific management practices are being implemented.
For example, the permit writer may want to require periodic analysis of animal tissue.

Public Access

The following types of information may be required to demonstrate compliance with the public access
restriction standards:

¢ Site map, showing the access control locations

* Description of access restriction measures, such as placement of vehicle barriers, signs, and
construction plans with the placement and configuration of fences and gates

* Language on warning signs

¢ Inspection schedule for the access controls and repair procedures

Schedules for security guard postings or security inspections.
Storage of Sewage Sludge
As discussed at the beginning of this chapter, sewage sludge that is placed on the land for less than 2
years is not covered by Part 503. If sewage sludge remains on the land for longer than 2 years the site
is considered an active sewage sludge unit unless there is a demonstration otherwise. At a minimum, this
demonstration must include the following:

¢ The name and address of the person who prepares the sewage sludge

e The name and address of the person who either owns the land or leases the land

e The location, by either street address or latitude and longitude, of the land

¢ An explanation of why sewage sludge needs to remain on the land for longer than 2 years prior
to final use or disposal

e The approximate time period when the sewage sludge will be used or disposed.

5-76



5. SURFACE DISPOSAL - PART 503 SUBPART C

The permit writer must determine if there are mitigating factors at the site justifying this longer period
for sewage sludge to remain on the land before final use or disposal. The permit writer may want to
develop specific conditions pertaining to sewage sludge storage. If necessary, the permit writer may want
to stipulate that the treatment works develop plans to eliminate or reduce storage of sewage sludge.

5.9 REPORTING REQUIREMENTS

 §503.28(s)  Class I sludge managemen facilities, POTWs (as defined in 40 CFR 501.2) with a design flow
IR : rate equal to or greater than one million gallons per day, and POTWs that serve 10,000 people
or. more shall submit the information in 503.27(a) to the permitting authority on February 19 of

. each year. » '

Only a subset of treatment works required to Keep I —

records are required to report under ‘§ 503.28 gf A Class I sludge management facility is any
the regulations. The reporting requirements in publicly owned treatment works (POTW), as

§503.28 apply to the following facilities: defined in §501.2, identified under 40 CFR
L §403.8(a) as being required to have an
¢ Class I sludge management facilities approved pretreatment program (including such

. POTWs located in a State that has elected to

* Publicly owned treatment works with a  35cume Jocal program responsibilities pursuant
flow rate equal to or greater than one to §403.10()) and any treatment works
mgd treating domestic sewage, as defined in
§501.2; classified as a Class I sludge

¢ Publicly owned treatment works serving management facility by the EPA Regional

a population of 10,000 or greater. Administrator, or, in the case of approved

State programs, the EPA Regional

However, the permitting agency has the authority Administrator in conjunction with the State
and discretion to require reports from other Director, because of the potential for its

facilities not specified in Part 503. Under the sewage sludge use or disposal practices to
NPDES regulations, the head of the permitting affect public health and the environment
agency may designate any treatment works adversely. §503.7(b).

treating domestic sewage as a Class I sludge
management facility because of the potential for
its sewage sludge use or disposal practices to adversely affect public health and the environment. The
permit writer may want to consider the following conditions to determine the need for a TWTDS to
report:

¢ The amount of sewage sludge being used or disposed
® The design of the surface disposal site
¢ The operational and management practices at the site

¢ Other conditions that show the potential for any adverse effect on public health and the
environment.
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The reporting requirements specify that Class I sludge management facilities and other POTWs report
annually on the information they are required to develop and retain under §503.27. The permit writer
should develop permit conditions that specifically identify the information that must be reported, the date
by which the information must be received, and the address to which the report must be submitted.

When the permittee is instructed to report the results of sewage sludge analyses for pollutant
concentrations as §§503.27(a)(1) and (2) require, she should be required to include the following
information:

¢ Units for reported concentrations

* Dry weight concentrations

e Number of samples collected during the monitoring period

* Number of excursions during the monitoring period

e Sample collection techniques

* Analytical techniques.
The permittee should report separately all data collected during the reporting period.
The permittee should identify the specific elements to be contained in the description of how the pathogen
and vector attraction reduction requirements were met. Refer to Chapter 8 for a detailed discussion of
appropriate elements for each pathogen reduction and vector attraction reduction alternative.
The permit writer may also require that additional information be reported to determine the compliance
status of the TWTDS. In the case where additional information is needed, the permit writer must
specifically require that information in the permit.
The permit writer should consider whether a yearly reporting requirement is sufficient. He may want
to require some reports to be submitted at a more frequent interval than the yearly reporting requirement.
Situations that may warrant the inclusion of more frequent reporting include:

e Where sewage sludge data show significant variations in quality or sewage sludge data indicate

a trend toward poorer quality sewage sludge. In these cases, more frequent reporting may assist

the permitting authority in addressing problems before violations.

e Where conditions at the site warrant more frequent reporting of the certification for management
practices to ensure compliance with the practices.

® Where a compliance schedule was specified.

The permit writer should instruct the permittee to submit reports to the Water Compliance Chief at the
appropriate EPA Regional office or to the appropriate State counterpart in an approved State. The permit
should require that the reports be signed by an authorized representative. If the permit is an NPDES
permit, the standard conditions may already contain language defining the authorized representative. If

5-78



Py

T C

O ~ L P

JRFACE DISPOSAL - P 503 Susp

-
.

not, then the regulatory language found in § 122.22 may be included to clearly identify the authorized
representative. '

o
Signatory Requirement

(1) All certifications, reports, or information submitted shall be signed as follows:

(a) For a.corporation: by a respons1ble corporate officer. - For the purpose of this section, a resp0n51ble corporate

. officer means: (1) a president, secretary, treasurer, or vice-president of the corporation in charge of a
principal business function, or any other person who performs similar policy or decision-making functions for
the corporation; or (2) the manager of one: or more manufacturing, production or ‘operating facilities
employing more than 250 persons or having gross annual sales or expendxtures exceedmg $25,000,000 (in
second-quarter 1980 dollars) if authority to sign documents has been assigned or delegated to the manager in
accordance with corporate procedures;

(b) . ‘For a partnership or sole proprietorship: by a general partner or the proprietor, respectively; or

(¢) For a municipality, State, Federal, or other public agency: by either a principal :executive officer or ranking
elected official.  For purposes -of this part, a principal executive officer of a Federal agency includes (1) the
.chief executive officer of the agency, or (2) a senior executive officer having responsibility for the overall
operations ‘of a principal geographic unit of the agency (e.g., Regional Administrators of EPA).

(2) All reports required by the permit and other information: requested by the Director shall be signed by a person
. described above or by a duly authorized representative of that person.

A person is a duly authorized representative only if:

' (a)‘ The authorization is made in writing. by ‘a person described above and submitted to the Director: with the
reports. . .

(b) . The authorization specifies either an individual ot a position having.responsibility for the overall operation of
the regulated facility -or activity, such as :the position of manager,: operator, superintendent, or position of
equivalent responsibility :or an: individual ‘or ‘position: having overall responsibility for environmental matters
for the company. (A duly authorized representative may thus be either a named individual or any individual
occupying a named position.)

(3) Changes. in Authorization. If an authotization is no longer accurate because a different individual or position has
responsibility for the overall operation of the facility, a new authorization satisfying the above requirements must
be submitted to'the Director prior to or together ‘with any reports, information, or applications to be signed by an

authorized representative.
. - |

5.10  SCENARIOS FOR A SURFACE DISPOSAL STANDARD

This section discusses different scenarios for a surface disposal standard. Each scenario contains the
appropriate requirements for the seven elements of a Part 503 standard (i.e., general requirements,
pollutant limits, management practices, operational standards, and frequency of monitoring,
recordkeeping, and reporting requirements).

The standard in each of the scenarios protects public health and the environment from reasonably
anticipated adverse effects of pollutants in sewage sludge. The requirements for each scenario vary
depending on whether the active sewage sludge has a liner and leachate collection system and on the
pollutant limits that have to be met.
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5.10.1 SCENARIO 1 - ACTIVE SEWAGE SLUDGE UNIT WITHOUT A LINER AND
LEACHATE COLLECTION SYSTEM WITH A UNIT BOUNDARY TO SITE PROPERTY
LINE DISTANCE OF 150 METERS OR GREATER

The elements of a Part 503 standard for this scenario are presented below.

General requirements:
Pollutant limits:
Management practices:

Operational standards
(pathogens):

Operational standards
(vector attraction
reduction):

Frequency of monitoring:

Recordkeeping:

Reporting:

ELEMENTS OF A PART 503 STANDARD - SCENARIO 1

Requirements in §§503.22(a)-(d)
Pollutant concentrations in Table 1 of § 503.23(a)(1)
Requirements in §§503.24(a)-(g) and (j)-(n)

One of the Class A or Class B pathogen alternatives in §503.32, unless
the active sewage sludge unit is covered daily

One of the vector attraction reduction options in §§ 503.33(b)(1) -
(b)(11) or an option determined by the permitting authority to be
equivalent to one of the options in §§ 503.33(b)(1) - (b)(8)
Requirements in §§ 503.26(a) and (c)

Requirements in § 503.27(a)

Requirements in §503.28
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5.10.2 SCENARIO 2 - ACTIVE SEWAGE SLUDGE UNIT WITHOUT A LINER AND
LEACHATE COLLECTION SYSTEM WITH A UNIT BOUNDARY TO SITE PROPERTY
LINE DISTANCE LESS THAN 150 METERS

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 2
General requirements: Requirements in §§ 503.22(a)-(d)
Pollutant limits: Pollutant concentrations in Table 2 of §503.23(a)(2)

Management practices: Requirements in §§503.24(a)-(g) and (j)-(n)

Operational standards One of the Class A or Class B pathogen alternatives in § 503.32, unless
(pathogens}: the active sewage sludge unit is covered daily

Operational standards One of the vector attraction reduction options in §§503.33(b)(1) -
(vector attraction (b)(11) or an option determined by the permitting authority to be
reduction): equivalent to one of the options in §§503.33(b)(1) - (b)(8)

Frequency of monitoring: Requirements in §§503.26(a) and (c)

Recordkeeping: Requirements in § 503.27(a)

Reporting: Requirements in §503.28
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5.10.3 SCENARIO 3 - ACTIVE SEWAGE SLUDGE UNIT WITHOUT A LINER AND
LEACHATE COLLECTION SYSTEM FOR WHICH SITE-SPECIFIC POLLUTANT
LIMITS ARE DEVELOPED

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 3
General requirements: Requirements in §§ 503.22(a) - (d)
Pollutant limits: Site-specific in §503.23(b)

Management practices: Requirements in §§ 503.24(a)-(g) and (j)-(n)

Operations standards One of the Class A or Class B pathogen alternatives in §503.32, unless
(pathogens): the active sewage sludge unit is covered daily

Operations standards One of the vector attraction reduction options in §§ 503.33(b)(1) -
(vector attraction (b)(11) or an option determined by the permitting authority to be
reduction): equivalent to one of the options in §§503.33(b)(1) - (b)(8)

Frequency of monitoring: Requirements in §§503.26(a) and (c)

Recordkeeping: Requirements in §503.27(a)

Reporting: Requirements in §503.28
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5.10.4 SCENARIO 4 - ACTIVE SEWAGE SLUDGE UNIT WITH A LINER AND LEACHATE
COLLECTION SYSTEM

The elements of a Part 503 standard for this scenario are presented below.

ELEMENTS OF A PART 503 STANDARD - SCENARIO 4

General requirements: Requirements in §§503.22 (a) - (d)

Pollutant limits: None

Management practices: Requirements in §§ 503.24(a)-(n)

Operational standards One of the Class A or Class B alternatives in §503.32, unless the active
(pathogens): sewage sludge unit is covered daily

Operational standards One of the vector attraction reduction options in §§503.33(b)(1) -
(vector attraction {(b)(11) or an option determined by the permitting authority to be
reduction): equivalent to one of the options in §§503.33(b)(1) - (b)8)

Frequency of monitoring: Requirements in §§503.26(a) and (c)
Recordkeeping: Requirements in § 503.27(a)

Reporting: Requirements in §503.28

5-83



S. SURFACE DISPOSAL - PART 503 SUBPART C

REFERENCES

Aller, et al. 1985. DRASTIC: A Standardized System for Evaluating Ground Water Pollution Potential

Using Hydrogeologic Settings. U.S. EPA. Robert S. Kew Environmental Research Laboratory. Ada,
OK.

Barfield, B.J., R.C. Warner and C.T. Haan. 1981. Applied Hydrology and Sedimentology for Disturbed
Areas. Oklahoma Technical Press.

Dunne, Thomas and Lyna B. Leopold. 1978. Water in Environmental Planning. W_.H. Freeman and
Co.

Keller, E.A. 1978. Environmental Geology. Charles E. Merrill Publishing Co., Columbus, Ohio.

Maynard, S.T. 1978. "Practical Riprap Design." Hydraulics Laboratory Miscellaneous Paper H-78-7.
U.S. Army Engineers Waterways Experiment Station. Vicksburg, MS.

McCandless, R.M., A. Bodoczi and P.R. Cluxton. 1986. Geotechnical Analysis for Review Dike
Stability (GARDS). Technical Manual. Cincinnati, OH: U.S. Environmental Protection Agency, Office
of Research and Development.

Merritt, Frederick S. 1983. Standard Handbook for Civil Engineers. McGraw-Hill Book Co. Third
Edition.

Public Law 99-399. 1986. Safe Drinking Water Act (SDWA).
U.S. Army Corps Of Engineers. 1970. Laboratory Soils Testing. EM1110-2-1906.

U.S. Army Corp of Engineers. 1989. Federal Manual for Identifying and Delineating Jurisdictional
Wetlands. Washington, DC: U.S. Army Corps of Engineers, U.S. EPA, U.S. Fish and Wildlife
Service, and USDA Soil Conservation Service; Cooperative Technical Publication.

U.S. Department of Agriculture. 1983. Maryland Standards and Specifications for Soil Erosion and
Sediment Control. College Park, MD: Soil Conservation Service.

U.S. Department of Agriculture. 1986. Urban Hydrology for Small Watersheds. Soil Conservation
Service. PB87-101580.

U.S. Department of Commerce. Technical Paper 40. Rainfall Frequency Atlas of the United States for
Durations from 30 Minutes to 24 Hours and Return Periods from 1 to 100 Years. National Weather
Service.

U.S. Department of Navy. 1983. Soil Dynamics, Deep Stabilization, and Special Geotechnical
Construction. Design Manual. NAVFAC DM-7.3. Washington, DC.

U.S. Environmental Protection Agency (EPA). 1978. Process Design Manual-Municipal Sludge
Landfills. Washington, DC: Office of Solid Waste. EPA/625/1-78-010.

5-84



5. SURFACE DISPOSAL - PART 503 SUBPART C

U.S. EPA. 1980. Procedures Manual for Ground Water Monitoring at Solid Waste Disposal Facilities.
Office of Water and Waste Management. SW-611.

U.S. EPA. 1983a. Draft Permit Writers’ Guidance Manual for Hazardous Waste Land Treatment,
Storage, and Disposal Facilities. Volumes 1 and 2. Washington, DC: Office of Solid Waste and
Emergency Response.

U.S. EPA. 1983b. Methods for the Chemical Analysis of Waters and Wastes. Environmental
Monitoring and Support Laboratory.

U.S. EPA. 1985. Remedial Action at Waste Disposal Sites. Handbook. Washington, DC: Office of
Emergency and Remedial Response. EPA/625/6-85/006 (9380.0-04).

U.S. EPA. 1987. Test Methods for Evaluating Solid Waste-Physical/Chemical Methods. Washington,
DC: Office of Solid Waste and Emergency Response. EPA SW-846. Third edition and Update to the
Third Edition.

U.S. EPA. 1988a. Geotechnical Analysis for Review of Dike Stability (GARDS). Cincinnati, OH: Office
of Research & Development.

U.S. EPA. 1988b. Guide to Technical Resources for the Design of Land Disposal Facilities. (Location):
Risk Reduction Engineering Laboratory. EPA/625/6-88/018.

U.S. EPA. 1988c. Guidelines for Ground Water Classification Under the Ground Water Protection
Strategy. Washington, DC: Office of Ground-Water Protection.

U.S. EPA. 1988d. "Solid Waste Disposal Facility Criteria.” Proposed Rule. 40 CFR Parts 257 and
258. Federal Register. 53 FR 33314, August 30, 1988.

U.S. EPA. 1988e. Design, Construction, and Evaluation of Clay Liners for Waste Management
Facilities. Washington, DC: Office of Solid Waste and Emergency Response. NTIS PB 86-134496.

U.S. EPA. 1989a. Final Covers on Hazardous Waste Landfills and Surface Impoundments. Technical
Guidance Document. Washington, DC: Office of Solid Waste and Emergency Response. EPA/530-SW-
89-047.

U.S. EPA. 1989b. POTW Sludge Sampling and Analysis Document. Permits Division.

U.S. EPA. 1989c. Requirements for Hazardous Waste Landfill Design, Construction, and Closure.
Seminar Publication. Washington, DC: Office of Research and Development. EPA/625/4-89-022.

U.S. EPA. 1989d. Sampling Procedures and Protocols for the National Sewage Siudge Survey.
Washington, DC.

U.S. EPA. 1989¢. "Standards for the Disposal of Sewage Sludge." Proposed Ruie. 40 CFR Parts 257
and 503. Federal Register. 54 FR 5746, February 6, 1989.

5-85



5. SURFACE DISPOSAL - PART 503 SUBPART C

U.S. EPA. 1990. Guidance for Writing Case-by-Case Permit Requirements for Municipal Sewage
Sludge. Washington, DC: Office of Water. EPA/505/5-90-001.

U.S. EPA. 1991a. Design and Construction of RCRA/CERCLA Final Covers. Seminar Publication.
Washington, DC: Office of Research and Development. EPA/625/4-91/025.

U.S. EPA. 1991b. "Solid Waste Disposal Facility Criteria." Final Rule. 40 CFR Parts 257 and 258.
Federal Register. 56 FR 50978, October 9, 1991.

U.S. EPA. 1991c. "Protecting the Nations Ground-Water: EPA Strategy for the 1990s." Final Report.
Office of the Administrator, 21Z-1020.

U.S. EPA. 1992a. Draft Technical Manual for Solid Waste Disposal Facility Criteria. 40 CFR Part
258. Washington, DC: Office of Solid Waste.

U.S. EPA. 1992b. Draft Storm Water Pollution Prevention for Industrial Activates. Washington, DC:
Office of Water.

U.S. EPA. 1992c. Control of Pathogens and Vector Attraction in Sewage Sludge. December 1992.
EPA/625/R-92/013.

U.S. EPA. 1992d. Sludge Sampling Video. Office of Wastewater Enforcement and Compliance.

U.S. Federal Emergency Management Agency (FEMA). 1980. How to Read a Flood Insurance Rate
Map. Washington, DC. Available from FEMA Regional Office.

U.S. FEMA. 1992. The National Flood Insurance Program Community Status Book. GPO.
Washington, DC. (Each publication is for one State and is updated annually).

U.S. FEMA. 1991. NEHRP Recommended Provisions for the Development of Seismic Regulations for
New Buildings. Washington, DC: Building Seismic Safety Council.

U.S. Geological Survey. 1978. Preliminary Young Fault Maps. (MF916).

Washington State Department of Ecology. 1992. Draft Stormwater Management Manual for the Puget
Sound Basin.

Winterkorn, H.F. and H.Y. Fang. 1975. Foundation and Engineering Handbook. Van Nostrand
Reinhold. New York.

5-86



6. PLACEMENT OF SEWAGE SLUDGE IN A MUNICIPAL
SOLID WASTE LANDFILL UNIT
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6.1 INTRODUCTION

This chapter provides guidance to the permit writer on implementation of the Part 503 requirements for
sewage sludge disposal in a municipal solid waste landfill (MSWLF). The permit writer will not find
the specific requirements for disposal of sewage sludge in a MSWLEF in Part 503. Instead Part 503
requires compliance with Part 258. The Part 258 Criteria for MSWLFs are jointly promulgated under
CWA and RCRA authorities. The following are the Part 258 definitions of a municipal solid waste
landfill unit and household waste.

Statement of Regulation "

§258.2 Municipal solid waste landfill unit means a discrete area of land or an excavation that
receives household waste, and that is not a Jand :application unit, surface impoundment,
injection ‘well, or waste pile, as those terms are defined under 257.2. ' A MSWLF unit also
may receive other types of RCRA subtitle D wastes, such as commercial solid waste,
nonhazardous sludge, small quantity generator ‘waste and industrial solid waste. Such a
landfill may be publicly or privately owned. A MSWLF unit may be a new MSWLF unit, an
existing MSWLF unit or a lateral expansion.

Household waste means any solid waste (including garbage, trash, and sanitary waste in septic
tanks) derived from households {including single and multiple residences, hotels and motels,
bunkhouses, ranger stations, crew quarters, campgrounds, picnic grounds, and day-use
recreation areas).

6.2 PART 503 REQUIREMENTS

Part 503 indicates that disposal of sewage sludge in a MSWLF and that meets the criteria in Part 258
constitutes compliance with section 405(d) of the CWA. Thus, Part 503 relies on the Part 258 criteria
to protect public health and the environment in this case. The person who prepares sewage sludge for
disposal in a MSWLF must ensure that the sewage sludge meets the Part 258 requirements for quality
of materials disposed in a MSWLF unit.
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emnent of R on

§503.4 Disposal of sewage sludge in a municipal solid waste landfill unit, as defined in 40 CFR
258.2, that complies with the requirements: in 40 CFR Part 258 constitutes compliance with
section 405(d) of the CWA. Any person who prepares sewage sludge that is disposed in a
municipal solid waste landfill unit shall ensure that the sewage sludge meets the requirements
in 40 CFR Part 258 conceming the quality of materials dnsposed in a municipal solid waste . *
landfill anit.

6.2.1 REQUIREMENTS FOR QUALITY OF MATERIALS PLACED IN A MUNICIPAL SOLID
WASTE LANDFILL UNIT

The Part 258 Criteria for MSWLFs do not establish pollutant specific numerical criteria for each toxic
pollutant of concern in the sewage sludge that is co-disposed with household waste in the MSWLF. For
a number of reasons', EPA concluded that it was not technically feasible to develop specific pollutant
numeric limits for this sewage sludge disposal practice. Instead the design standards and operating
standards for MSWLFs established in Part 258 serve as alternative standards for protection of public
health and the environment.

The Part 258 criteria for quality of materials placed in a MSWLF unit that pertains to sewage sludge are
in the following three sections:

e §258.20 - Procedures for Excluding the Receipt of Hazardous Waste
e §258.28 - Liquids Restrictions
§258.21 - Cover Material Requirements

Because §503.4 requires the preparer of the sewage sludge to ensure that the sewage sludge meets the
requirements in Part 258 concerning the quality of materials disposed, the preparer must ensure that:

¢ The sewage sludge is nonhazardous

* The sewage sludge does not contain "free liquids” as defined by Method 9095 (Paint Filter
Liquids Test) in "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods" (EPA
Pub. No. SW-846).

The owner or operator of a MSWLF unit must ensure that a material, including sewage sludge, used to
cover the unit is suitable for that purpose (capable of controlling disease vectors, fires, odors, blowing
litter, and scavenging without presenting a threat to human health and the environment). In some cases,
the sewage sludge may have to be treated for vector attraction reduction prior to its use as cover material.

Use of sewage sludge as an alternative cover material must be approved by the State agency regulating
MSWLFs.

'A discussion of EPA’s reasons for concluding that numerical limitations for co-disposed sewage sludge were
not feasible can be found in the preamble to the final rule for Parts 257 and 258, Solid Waste Disposal Facility
Criteria, FR 50997, Vol 56, No. 196, October 9, 1991.
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=

§258.20(a)

§258.20(a)(1)

§258.20(a)(2)
§258.20(2)(3)

§258.20(a)(4)

§258.20(b)

§258.28(a)
§258.28(a)(1)

§258.28(2)(2)

§258.28(b)

§258.28(b)(1)

- §258.28Mm)(2)

§258.28(b)3)
§258.28(c)

§258.28(c)(1)

§258.28(c)(2)

Statement of Regulation

Owners or operators of all. MSWLF units ‘must implement a program at the facility for
detecting and preventing the disposal of regulated hazardous wastes as defined in part 261 of
this chapter and polychlorinated biphenyls (PCB) wasteés as defined in part 761 of this
chapter. This program must include, at a minimum:

Random inspections of incoming loads unless the owner or operator takes other steps to
ensure that incoming loads do not contain regulated hazardous wastes or PCB wastes;

Records of any inspections;
Training of facility personnel to recognize regulated hazardous waste and PCB wastes; and
Notification of State Director of authorized States under Subtitle C of RCRA or the EPA

Regional Administrator if in an unauthorized State if a regulated hazardous waste or PCB
waste is discovered at the facility.

For purposes of this section, regulated hazardous waste means:a solid waste that is a
hazardous waste, as defined in 40 CFR 261.3, that is not excluded from regulation as a
hazardous waste under 40 CFR 261.4(b) or was not generated by a conditionally exempt
small quantity generator as defined in §261.5 of this chapter.

Bulk or noncontainerized liquid waste may not be placed in MSWLF units unless:
The waste is household waste other than septic waste; or

The leachate or gas condensate derived form the MSWLF unit and the MSWLF unit,
whether it is a new or existing MSWLF, or lateral expansion, is designed with a composite
liner and leachate collection system as described in §258.40(a)(2). of this part. The owner or
operator must place the demonstration in the .operating record and notify the State Director
that it has been placed in the operating record.

Containers holding liquid waste may not be placed in an MSWLF unit unless:

The container is a simall container similar: in size to that normally found in household waste;
The container is designed to hold liquids for use other than storage; or

The waste is household waste.

For purposes of this section:

Liquid waste means that is determined to contain "free liquids" as defined by Method 9095
(Paint Filter Liquids Test), as described in "Test Methods for evaluating Solid Wastes,
Physical/Chemical Metheds" (EPA Pub. No. SW-846).

Gas condensate means the liquid generated as a result of gas recovery process(es) at the
MSWLF unit.
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Statement of Reguiation

§258.21(a) Except as provided in paragraph (b) of this section, the ocwners or operators of all MSWLF
units must cover disposed solid waste with six inches of earthen material at the end of each
operating day, or at more frequent intervals if necessary, to control disease vectors, t‘ires,
odors,blowing litter, and scavenging.

§258.21(b) Alternative materials of an alternative thickness (other than at least six inches of earthen
material) may be approved by the Director of an approved State if the owner or operator
demonstrates that the alternative material and thickness control disease vectors, fires, odors,
blowing litter, and scavenging without presenting a threat to human health and the
environment.

) The Director of an approved State may grant a temiporary waiver from the requirement of

paragraph (a) and (b) of this section if the owner or operator demonstrates that there are n

extreme seasonal climatic conditions that make meeting such requirements impractical.

6.2.2 PART 258 CRITERIA FOR LANDFILL UNIT

Part 258 establishes minimum national criteria for the location, operation, design, cleanup, and closure
of MSWLFs. If a MSWLF fails to satisfy these criteria, it will be deemed to be in violation of section
4005 of RCRA. Sections 309 and 405(e) of the CWA will also be violated in this situation.

The specific siting, operating, and design requirements for a MSWLF unit are contained in Part 258
Subpart B (Location Restrictions), Subpart C (Operating Criteria), Subpart D (Design Criteria), Subpart
E (Ground-Water Monitoring and Corrective Action), Subpart F (Closure and Post-Closure Care), and
Subpart G (Financial Assurance Criteria). (MSWLFs that dispose of less than 20 tons of municipal solid
waste daily are exempt from Subparts D and E under specific circumstances).

These requirements pertain to the MSWLF and/or the owner and operator of the MSWLF. Part 503 does
not impose these requirements on the generator or preparer of sewage sludge. However, §503.4 makes
the preparer responsible for ensuring that the sewage sludge is disposed in a MSWLF that meets the Part
258 criteria. Thus, a permit writer can require the preparer to dispose of sewage sludge only at
MSWLFs that have been approved (as designated by a license or permit to operate) by the permitting
authority.

6.3 FREQUENCY OF MONITORING, RECORDKEEPING, AND
REPORTING REQUIREMENTS

Part 503 does not establish frequency of monitoring, recordkeeping or reporting requirements for sewage
sludge that is placed in a MSWLF. Part 258 pertains to the MSWLF and the owner/operator of the
MSWLF, and does not establish monitoring, recordkeeping, or reporting requirements for the user of the
MSWLF.

Under Part 258, the owner/operator of the MSWLF is not required to sample and analyze the sewage
sludge for hazardous characteristics (e.g., the toxicity characteristic leaching procedure [TCLP] test) or
free liquids (Paint Filter Liquids Test).

The establishment of frequency of monitoring, recordkeeping, and reporting requirements for preparers
of sewage sludge disposed in a MSWLF will require the use of best professional judgment (BPJ) and a
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rationale for these requirements in the fact sheet. Several EPA Regions and States require the preparer
of sewage sludge to periodically (e.g., once a year) analyze the sewage sludge using the TCLP test to
confirm that it is nonhazardous. A requirement to perform a TCLP and free liquids test and report the
results is the only reliable way to ensure that these requirements are met. In general, permitting
authorities that do not impose a TCLP monitoring condition have accepted published studies or in-house
historical data that indicate sewage sludge is nonhazardous.

Vector attraction reduction treatment processes (such as lime addition and extended air drying) can
produce a sewage sludge that contains no free liquids.

Some EPA Regions and States request that the preparer report the amount and destination of sewage
sludge that is sent to a MSWLF. This reporting helps the permitting authority establish a sewage sludge
inventory.
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7.1 INTRODUCTION
This chapter provides guidance on the implementation of the Part 503, Subpart E regulations for

incineration of sewage sludge. Each section states and discusses the corresponding Subpart E
requirements. The permit writer must decide if the sludge to be fired in the incinerator meets the
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definition of sewage sludge as provided in Part 503, Subpart A. The definitions of sewage sludge and

- . . - .
material derived from sewage sludge are included in Chapter 2 of this manual.
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a ary Welgm basis), and that the sewage siuage does noi meet duy' of the characteristics of a hazardous
waste as identified in Part 261, Subpart C (i.e., ignitable, corrosive, reactive, and toxic).

The permit writer must then determine whether the incinerator is regulated under Part 503. Sewage
sludge mixed with other materials such as grit or screenings at the treatment works where the sewage
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sludge is generated is still considered to be sewage sludge. Sewage sludge whose quality is changed by
either treatment or mixing with other material after the sewage sludge leaves the treatment works where
it was generated is a material derived from sewage sludge. In this case, Part 503 applies if the material
derived from sewage sludge is fired in an incinerator. Material fed separately to an incinerator in which
sewage sludge or a material derived from sewage sludge is fired is auxiliary fuel. Part 503 also applies
when sewage sludge and auxiliary fuel are fired together.

The permit writer should examine the information provided by the person who fires sewage sludge
concerning the types and quantities of auxiliary fuel fired in the incinerator. Municipal solid wastes can
be used as auxiliary fuel to fire sewage sludge in a sewage sludge incinerator as long as the quantity of
the municipal solid waste is no more than 30 percent of the dry weight of the sewage sludge and auxiliary
fuel together. For example, if 10 metric tons (dry weight) of sewage sludge and auxiliary fuel are fed
to the incinerator per day, the quantity of municipal solid waste that can be used as auxiliary fuel must
not exceed 3 metric tons (dry weight) per day. The use of additional auxiliary fuels such as fuel oil may
allow a total of more than 3 tons/day of total auxiliary fuel. Co-incineration of sewage sludge with more
than 30 percent municipal solid waste may be subject to the requirements of Part 60, Subparts C, E,
and/or O.

Emissions of arsenic, cadmium, chromium, lead, and nickel into the atmosphere during the operation of
a sewage sludge incinerator are regulated by limiting the concentration of these pollutants in the sewage
sludge fired in the sewage sludge incinerator. The emissions of organic compounds from a sewage sludge
incinerator are regulated by limiting the concentration of total hydrocarbons (THC) (dry weight basis and
corrected for oxygen content) in the exhaust gas from the sewage sludge incinerator. In addition, Part
503 requires that the firing of sewage sludge in a sewage sludge incinerator not violate the National
Emission Standards for Hazardous Air Pollutants (NESHAPs) for beryllium and mercury in Subparts C
and E, respectively, of Part 61.

On February 25, 1994, Part 503 was amended to allow TWTDS to monitor carbon monoxide (CO)
instead of THC if they meet the following conditions. The exit gas from a sewage sludge incinerator
must be monitored continuously and the monthly average concentration of CO, corrected for zero percent
moisture and to seven percent oxygen, must not exceed 100 parts per million on a volumetric basis.

Sewage sludge incinerators also may be subject to the Clean Air Act (CAA) requirements of the Standards
of Performance for Sewage Treatment Plants in Subpart O of Part 60. It is important to remember that
these CAA regulations have separate applicability requirements (and separate permitting authority) from
those of Part 503. Therefore, a sewage sludge incinerator that is subject to the Part 503, Subpart E
requirements may not necessarily be subject to the Part 60, Subpart O regulations.

The permit to the person who fires sewage sludge in a sewage sludge incinerator should contain all of
the Part 503, Subpart E requirements. If the sewage sludge incinerator receives sewage sludge from
various sources, the person who fires the sewage sludge may have difficulty controlling the quality.
Nevertheless, the person who fires the sewage sludge must meet the Part 503 requirements.

While Subpart E mainly addresses requirements for the actual firing of sewage sludge, any person who
prepares sewage sludge is required to ensure that the applicable requirements of Subpart E are met when
the sewage sludge is fired (§503.7). Thus, a treatment works that sends sewage sludge to an incinerator
that it does not own or operate should be issued a permit. The permit should require the treatment works
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to ensure that the sewage sludge is sent to an incinerator that is in compliance with the Subpart E
requirements.

7.2 SPECIAL DEFINITIONS
Section 503.9 contains general definitions applicable to Part 503. In addition, terms and definitions
specifically applicable to the incineration of sewage sludge are set out in §503.41. This portion of the

guidance manual elaborates on each of the §503.41 definitions.

Air Pollution Control Device

. Statement of Re ation

§503.41(a) Air pollution control device is one ot more processes used to treat the exit gas from a sewage
sludge incinerator stack.

Although the Part 503 regulation does not require either the use or specific types of air pollution control
devices, in most cases they are needed for a sewage sludge incinerator to comply with the Part 503
requirements. Typically, air pollution control devices used with sewage sludge incinerators control
emissions of particulate matter (including metals) and organic compounds. Cyclones, wet scrubbers, dry
and wet electrostatic precipitators, and fabric filters control particulates. Afterburners provide more
complete combustion of organic compounds (EPA 1992a). Air pollution control devices are frequently
arranged in series to provide better removal efficiencies of different pollutants from incinerator emission
gases.

Auxiliary Fuel

Statement of Regulation

§503.41(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 shidge and
auxiliary fuel together). Hazardous wastes are not auxiliary fuel.

The heating value of sewage sludge is relatively high and the combustion of sewage sludge can be self
sustaining if sewage sludge is both high in volatile solids content and low in moisture content (i.e., less
than 70 percent). However, the high water content of most sewage sludges requires additional heat to
sustain combustion of sewage sludge in the furnace. This additional heat is generated by burning
auxiliary fuel in the combustion chamber. Auxiliary fuel is any fuel (or combination of different fuels)
that can be used to maintain combustion in the furnace. Some examples of auxiliary fuels are provided
in the regulatory definition of auxiliary fuel. "Many other materials such as wood or waste oils are also
auxiliary fuels. Hazardous wastes are specifically excluded from the regulatory definition of auxiliary
fuel. Municipal solid waste can be used as the auxiliary fuel if the municipal solid waste constitutes no
more than 30 percent of the dry weight of sewage sludge and auxiliary fuel together. If 30 percent or
more of the material fired in an incinerator is municipal solid waste, the incinerator is not subject to the
Part 503 regulation.
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Control Efficiency

Statement of Regulation

§503.41(c) 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.

Control efficiency must be determined from a performance test of the sewage sludge incinerator.
Performance tests should be conducted under representative conditions at the highest expected sewage
sludge feed rate within design specifications. Operations during periods of startup, shutdown, and
malfunction do not constitute representative conditions.

During the performance test, the amount of the sewage sludge charged to the incinerator must be
determined a_ccura_telv Qamnlec of sewage andop must be collected and analvn:d to determine the

pollutant content of the sewage sludge. Samples must be collected from the sewage sludge charged to

the incinerator at the beginning of each test run and at a minimum of 30-minute intervals thereafter until

the test run ends. The sewage sludge samples collected during each test run should be combined into a
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be collected and analyzed to determine the pollutants and the mass of each pollutant that is fed to the
incinerator. A representative measurement of pollutant emissions and total volumetric flow rate of the
exit gas must also be obtained to determine the mass of each pollutant that exits from the incinerator
stack. Normally, an appropriate sampiing iocation where the exit gas stream is flowing in a known
direction is selected, and the cross-section of the stack is divided into a number of equal areas. Exit gas
is then collected from points located within each of these equal areas and analyzed for pollutants of
interest. During a performance test, stack sampling is typically conducted at least 3 times, with a
sampling period of one to four hours each. If more than one sewage sludge incinerator is located at a
site, the control efficiency of each incinerator must be determined, unless they are identical in design and
operation. The pollutant limits for each incinerator must be calculated using only the control efficiency
determined for that incinerator (EPA 1989). If two or more identical sewage sludge incinerators are
located at a site, a performance test can be run on one unit and used to determine the control efficiency
for the all the identical units.

The permit writer should review performance test records to determine the conditions of the performance

test and the appropriateness of the methods used. The protocol entitled "Methodology for the

Determination of Metal Emissions in Exhaust Gases from Hazardons Waste Incineration and Similar
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Combustion Processes" in Appendix 9 of Part 266 should be used when control efficiency determinations

tatement of R tio)

§503.41(d) D‘sggrsion factor is the ratio of the increase in the gronnd level ambient air concentration for
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a poilutant at or beyond the properiy iine of ihe site where ihe sewage sludge incinerator is
located to the mass emission rate for the pollutant from the incinerator stack.
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The dispersion factor is used in equations presented in Part 503 to calculate the sewage sludge pollutant
limits for metals. The dispersion factor is determined by using an appropriate air dispersion model. A
dispersion model is a detailed air dispersion analysis. The model predicts the downwind ambient air
concentration at a specified distance from the stack for a given set of site-specific meteorological
conditions, stack height, and stack gas emission rates. Once the relationship between stack gas emission
rates and the ambient ground-level concentration of a pollutant is established, through use of a dispersion
model, the dispersion factor can be calculated. For example, if the model predicts that at a specified
mass emission rate, the ground-level ambient air concentration will increase from X to Z, the dispersion
factor can be calculated using the equation:

Z-X
DF = &5~
where: DF = dispersion factor
X = ground-level ambient air concentration without mass emission
rate
Y = mass emission rate from stack gas of sewage sludge incinerator
Z = ground-level ambient air concentration with mass emission rate
of Y

The units of measurement used for the dispersion factor in Part 503 are micrograms per cubic meter per
gram per second.

Fluidized Bed Incinerator

Statement of Regulation

§503.41(¢) Fluidized bed incinerator is an enclosed device in which organic matter and inorganic matter in
sewage sludge are combusted In 2 bed of particles suspended in the combustion chamber gas.

A fluidized bed incinerator is a unique combustion device in which air, sewage sludge, and inert solid
particles (sand) are mixed so that the mixture behaves as a fluid. Fluidizing sewage sludge during
combustion provides excellent mixing of combustion air with the sewage sludge and sand particles. The
turbulent mixing action provides intimate contact between the sewage sludge, combustion air, and the hot
sand particles, resulting in improved heat transfer capabilities, lower excess air and auxiliary fuel
requirements, and lower sewage sludge residence times compared to other types of sewage sludge
incinerators. The improved mixing capability of fluidized bed incinerators also provides some protection
against fluctuations in sewage sludge feed rate and moisture content.

Hourly Average

Statement of Regulation

§503.41(0 Hourly average is the arithmetic mean of all measurements taken during a hour. At least two
measurements must be taken during the hour.
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The hourly average concentration of total hydrocarbons must be calculated to derive the monthly average
concentration for total hydrocarbons. For example, if the THC instrument is operated to collect and
analyze the exit gas every 15 seconds, then 240 measurements would be made in one hour. The
individual values would be summed and then divided by 240 to obtain the hourly average.

Incineration

Statement of Regulation

§503.41(g) Incineration is the combustion of organic matter and inorgamc matter in sewage sludge by high
temperatures in an enclosed device.

Although sewage sludges contain large amounts of water, the dry solids in the sewage sludges are largely
organic and, on a dry basis, very combustible. For the purposes of this regulation, combustion is the
thermal oxidation of sewage sludge at relatively high temperatures resulting in ash, water, and carbon
dioxide as primary end products. The oxygen required for combustion is normally furnished from
ambient air (approximately 21 percent oxygen by volume). The exhaust gases from sewage sludge
incinerators are a mixture predominantly composed of nitrogen, carbon dioxide, water vapor, and oxygen.
Depending on the composition of the incinerated sewage sludge, the auxiliary fuel that is fired, and the
design and operation of the incinerator and any air pollution control device, small quantities of sulfur
dioxide, nitrogen oxides, carbon monoxide, organic compounds, and particulate matter may also be
present. The particulate matter will, in part, consist of various trace metals in the form of oxides,
carbonates, silicates, and/or as elemental metals. Some metals, particularly mercury, will volatilize
during incineration and will be emitted from the incinerator largely in gaseous form. A wide variety of
organic compounds may exist in incinerator exhaust gases. These organic compound emissions may
result from the incomplete combustion of sewage sludge and/or auxiliary fuel. In some cases, these
products of incomplete combustion can recombine to form larger organic compounds as they are emitted
from the incinerator. Other components of sewage sludge, mostly inorganic materials, will be discharged
from the incinerator as a bottom ash.

Monthly Average

Statement of Regulation

§503.41(h) Monthly average is the arithmetic mean of the hourly averages for the hours a sewage sludge
incinerator operates during the month.

The total hydrocarbons operational standard and carbon monoxide limit of 100 parts per million are
expressed as a monthly average concentration. The monthly average concentration is determined by
dividing the sum of all hourly averages (see definition of hourly average) obtained during a month by the
hours the sewage sludge incinerator operated during that month.
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Risk Specific Concentration

Statement of Regulation

§503.41(1) Risk specific concentration is the allowable inc¢rease 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 shidge incinerator is located.

The Risk Specific Concentrations (RSCs) are used in the equation provided in § 503.43(d)(1) to calculate
the pollutant limits for arsenic, cadmium, chromium, and nickel. The RSCs were derived by EPA during
a risk-based assessment during which a risk level of 1 chance in 10,000, a body weight of 70 kg, and
an inhalation rate of 20 m*/day were used. RSC values are provided in §503.43 for arsenic, cadmium,
nickel, and chromium. Part 503 allows the RSC value for chromium to be determined in one of two
ways. The chromium RSC value can be selected from four RSC values listed in the regulation depending
on the type of sewage sludge incinerator and air pollution control device, or the RSC value for chromium
can be calculated using Equation (6) of the regulation.

Sewage Sludge Feed Rate

Statement of Regulation

§503.41() Sewage sludge feed rate is either the average daily amount of sewage shudge fired in all sewage
shudge incinerators within the property line of the site where the sewage sludge incinerators are
Jocated 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. ﬂ

The sewage sludge feed rate can play a crucial role in optimizing the operation of the sewage sludge
incinerator. In general, the sewage sludge feed rate is kept constant as a rapid change in the amount of
sewage sludge fed to the incinerator can cause drastic changes in furnace operation. Sewage sludge feed
rate changes can affect the quantity and temperature of the incinerator off-gases and therefore may
decrease the efficiency of air pollution control devices (EPA 1992a).

The sewage sludge feed rate is used to establish the allowable daily concentration of the metal pollutants
in sewage sludge to be incinerated. The average daily amount of sewage sludge that is actually fired in
the sewage sludge incinerator or the average daily design capacity of the sludge incinerator can be used
as the sewage sludge feed rate. The actual average daily amount is determined by dividing the total
amount of sewage sludge fired in a 365-day period by the number of days the sewage sludge incinerator
operated in that same 365-day period. A treatment works may contain more than one sewage sludge
incinerator within the property lines of the treatment works. The operating capacities and schedules of
the individual incinerators may vary considerably. The following is an example of a multi-unit
calculation for sewage sludge feed rate:
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A site has three incinerators with the following design capacities.
Unit 1: 100 dry metric tons per day (dmt/day)
Unit 2: 100 dmt/day
Unit 3: 200 dmt/day

Part 503 allows the operator to choose one of two methods to calculate the sewage sludge feed rate, which is
used in the pollutant limit calculations:

Method 1—Design Capacity for All Incinerators

Calculate the total design capacity for all incinerators at the site:
Total capacity = 100 dmt/day + 100 dmt/day + 200 dmt/day = 400 dmt/day

Method 2—Average Daily Feed Rate for All Incinerators
Case 1.

For the first 20 days of the year, unit 1 operated at SO dmt/day (and shut down for the remaining 80
days); for the first 100 days of the year, unit 2 operated at S0 dmt/day and unit 3 operated at 100
dmt/day.

Calculate the total amount of sewage sludge fired in a 365-day period:

Unit 1: 50 dmt/day X 20 days = 1,000 dmt

Unit 2: 50 dmt/day x 100 days = 5,000 dmt

Unit 3: 100 dmt/day x 100 days = 10,000 dmt

Total = 1,000 dmt + 5,000 dmt + 10,000 dmt = 16,000 dmt

Calculate the average daily amount of sewage sludge fired during the total number of days the
incinerators operated during a 365-day period:

16,000 dmt

Average = ———
100 days

= 160 dmt/day (rounded).

Case 2.

If the incinerators in the above example did not operate at the same time, but instead operated
sequentially, the average would be based on the total number of days any incinerator at the site was
operated, which is 220 days. In that case, the average daily feed rate would be:

16,000 dmt

- 73 dms nded).
220 days fday (rounded)

For greater flexibility, the person who fires sewage sludge may want to consider using Method 1 to
calculate concentration limits for greater latitude in the amount of sewage sludge fed to the incinerator.
If the amount of sewage sludge fired in the incinerator significantly exceeds the amount fired during
the performance test, a new performance test should be conducted.
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Sewage Sludge Incinerator

Statement of ggggatiog

§503.41(k) Sewage sludge incinerator is an enclosed device in which only sewage shudge and auxiliary fuel
i -are fired. : v :

The term "an enclosed device," used in the definition of sewage sludge incinerator, in general refers to
some type of furnace. The most common types of furnaces used for sewage sludge incineration are
multiple-hearth furnaces and fluidized-bed furnaces (EPA 1990c). Other less commonly used furnaces
include electric-infrared furnaces and rotary kilns. Sewage sludge drying and stabilization units are not
considered to be sewage sludge incinerators.

Some incinerators are operated under conditions of starved-air combustion in a primary chamber,
followed by excess air combustion in a secondary chamber (sometimes referred to as an afterburner).

No Federal regulations specify which type of incinerator must be used to incinerate sewage sludge.
However, some States (e.g., Kansas and Rhode Island) or regional authorities may specify certain types
of incinerators for firing sewage sludge (EPA 1990b). References listed at the end of this chapter provide
more detailed information on the types and operation of sewage sludge incinerators.

Stack Height

Statement of Regulation

§503.41(D Stack height is the difference between the elevation of the top of a sewage sludge incinerator
stack and the elevation of the ground at the base of the stack when the difference is equal to or
Iess than 65 meters. When the difference is greater than 65 meters, stack height is the creditable
stack height determined in accordance with 40 CFR 51.100 (i).

Either the actual incinerator stack height or a creditable stack height must be used in an air dispersion
model specified by the permitting authority, to determine the dispersion factor. Currently, most sewage
sludge incinerators have stacks less than 65 meters. If the difference in elevation is greater than 65
meters, the stack height to be used in the air dispersion model is 'the creditable stack height obtained in
accordance with instructions provided in § 51.100(ii). More detailed guidance on determining the stack
height is provided in Section 7.4.1 of this manual.

Total Hydrocarbons

Statement of Regulation

§503.41(m) Total hydrocarbons means the organic compounds in the exit gas from a sewage sludge
incinerator stack measured nsing a flame jonization detection instrument referenced to
propane.
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Numerous organic compounds have the potential to be emitted from sewage siudge incinerators.
However, identifying and quantifying potential organic compound emissions from incinerators is
complicated and expensive. Identification and quantification of organics only can be done by analyzing
samples of incinerator exhaust gas obtained over discrete time periods.

EPA has determined that there is a significant correlation between the concentration of several organic
compounds in sewage sludge incinerator exhaust gases and the total hydrocarbons (THC) concentration
(as measured by a flame ionization detector) in the same gases. Because of this correlation and because
THC data can provide incinerator operators with information necessary to make relatively quick

adnlctmpntc to incinerator npprmmo parameters, EPA uses a THC nnernnnnal standard to rponlafp orga anic

compound emissions from sewage sludge incinerators (EPA 1992a).

Wet Electrostatic Precipitator

I~

|

Staiement of Reguiation ]
§503.41(n) Wet electrostatic precipitator is an air pollution controf device that uses both electrical forces
and water to remove pollutants in the exit gas from a sewage sludge incinerator stack.

A wet electrostatic precipitator is a variation of the more widely used dry electrostatic precipitator.
Primarily, wet electrostatic precipitators are designed to remove particulate matter (including metals) from
exhaust gases. Because wet electrostatic precipitators use water, some absorption of gaseous pollutants
can also occur. The use of water also makes the wet electrostatic precipitators more compatible for use
with wet scrubbers.

In wet electrostatic precipitator operation, water sprays are used to condition the incoming gas stream.

The water sprays cool the gas stream, help maintain more uniform particle size, and ease the application
of electrical charge to narticulate matter., After narticles are charoed, thev migrate to the charoed surfaces

TiTW i dVEL LUKIEY U PAILISIAIGAIL LUALTE . SR PRIt O QLS RSl p ey AT S2AIpR ST N AT LR8I BT, SR At

of collection plates. Collected particulate matter is removed from the plates by continuous ﬂushmg with
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§503.41(0) Wet scrubber is an air pollution control device that uses water to remove pollutants in the “
exit gas from a sewage siudge incinerator stack. .

Wet scrubbers exist in numerous forms, ranging from relatively simple spray chambers and wet cyclones
to more complex and more efficient plate and tray and venturi scrubbers. Regardless of whether the
scrubber is used to control gaseous pollutants or particulate matter, the removal efficiency of the scrubber
depends largely on the scrubber’s pressure drop during operation. Generally, the higher the operating
pressure drop of the scrubber, the higher the pollutant removal efficiency.
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7.3 GENERAL REQUIREMENTS

Statement of Regulation

§503.42 No person shall fire sewage sludge in a sewage sludge incinerator except in compliance with the
requirements in this subpart. ‘ ,

The general requirement of § 503.42 enhances the direct enforceability of the requirements of Subpart E.
The compliance period, established in §503.2, required compliance to be achieved as expeditiously as
practicable, but no later than February 19, 1994. If the person who fires sewage sludge must construct
new pollution control facilities to comply with the rule, compliance was to be achieved no later than
February 19, 1995. However, as noted below, these dates were suspended for THC pending specification
of certain requirements. The permit writer should ensure that construction of new pollution control
facilities is indeed necessary for compliance purposes (construction should not be used in lieu of other
management practices).

Frequency of monitoring, recordkeeping, and reporting requirements were effective on July 20, 1993.
Part 503 states that the compliance date for these requirements for total hydrocarbons in the exit gas from
a sewage sludge incinerator is February 19, 1994, or February 19, 1995 if construction of new pollution
control facilities is necessary to comply with the operational standard for total hydrocarbons. Section
503.45(a) requires monitoring of THC emissions using an instrument that is installed, calibrated,
operated, and maintained "as specified by the permitting authority."

On February 17, 1994, a memo was distributed that states that there is no compliance date for the THC
monitoring requirement until the above requirements are specified. The amendments to Part 503
proposed on October 25, 1995, address this issue. Compliance with the incineration requirements that
are revised in this proposal will be required no later than 90 days from the publication of the final
amendments. If new pollution control facilities must be constructed, compliance is required no later than
12 months from publication. Until these amendments are finalized, there are no enforceable requirements
for THC monitoring unless included in a permit with a compliance date. Permit writers can use the EPA
document THC Continuous Emission Monitoring Guidance for Part 503 Sewage Sludge Incinerators to
help them prepare permits containing THC monitoring requirements.

7.4 POLLUTANT LIMITS

Subpart E of Part 503 regulates five pollutants in sewage sludge fired in a sewage sludge incinerator:
lead, arsenic, cadmium, chromium, and nickel. Part 503 contains equations for calculating pollutant
limits for these five metals based on site-specific conditions. This section provides procedures on how
to calculate the pollutant limits for the five metals using equations and site-specific factors. Emissions
of beryllium and mercury are regulated by the National Emission Standards for these pollutants in Subpart
C and Subpart E of Part 61, respectively. Total hydrocarbons emissions are limited by an operational
standard discussed in Section 7.5.

Since publication of Part 503, EPA has realized that the pollutant concentration limits, determined as
prescribed in § 503.43, are frequently considerably higher than the actual concentration of metals in the
sewage sludge being incinerated. This indicates that the incinerator operating conditions and site
conditions will permit safe incineration of sewage sludge with high pollutant concentrations. Given the
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resulting ample margin of safety between the regulatory values and the actual concentrations of metals
in incinerated sewage sludge, EPA proposed to amend the applicability section of the incineration subpart
in the October 1995 amendments (60 FR 54771). Under the proposed approach, if the permitting
authority approves, the sewage sludge does not have to be monitored for a particular pollutant and records
of the concentration of a pollutant in sewage sludge do not have to be kept if the calculated pollutant limit
exceeds the highest average daily concentration for that pollutant in the sewage sludge for the months of
operation in the previous calendar year. EPA will consider all comments on this proposed change when
deciding if it should be adopted in the final amendments.

7.4.1 SITE-SPECIFIC LIMITS

The development of pollutant limits for a sewage sludge incinerator requires the use of site-specific
information supplied by the person who fires sewage sludge in a sewage sludge incinerator. Before
calculating the limits for the five metals, site-specific factors used in the Part 503 equations have to be
obtained. These site-specific factors should be reviewed by the permitting authority. They include the
dispersion factor, control efficiency, stack height, and sewage sludge feed rate. Each of these factors is
discussed in more detail below.

The determination of the appropriate values for these factors requires knowledge of air dispersion
modeling, emissions testing, and the design and operation of the incinerator. The permit writer should
work with EPA’s Air Program to evaluate the information supplied.

Dispersion Factor

The dispersion factor is determined through the T —
use of air dispersion models. Air dispersion Dispersion Factor—correlates the emission rate
models range from simple screening techniques to for a pollutant with the resulting increase in

more sophisticated models. Screening techniques  ambient ground level pollutant concentrations in

are relatively inexpensive and do not require a the air around the incinerator

great deal of modeling expertise, computer time, L

or input data. However, screening techniques are Dispersion Factor = increase in ambient ground-
conservative in their design and tend to predict level pollutant concentration (ug/m’) divided by
higher ambient pollutant concentrations than do emission rate (g/sec)

more complex models. The use of screening
techniques to determine a dispersion factor is
acceptable; however, both the permit writer and the permit applicant should recognize and accept that the
calculated sewage sludge pollutant limits will be lower (mor¢ stringent) than those derived from more
refined dispersion models. For this reason, the person who fires sewage sludge may choose to perform
more detailed and refined dispersion modeling.

A knowledgeable air quality modeler with adequate computer resources and meteorological and source
parameter data for model input is needed to perform a detailed air dispersion modeling analysis. For
refined modeling, three air dispersion models are most commonly used (see box below). Selection of
the appropriate model depends mainly on two factors:

¢ Terrain Type—A simple terrain model is used if all terrain in the surrounding area is below the
facility’s lowest stack elevation; a complex terrain model is used if terrain elevations exist above
the lowest stack elevation
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¢ Urban/Rural Classification—Urban plume dispersion coefficients are used if the incinerator is
located in an urban area; rural plume coefficients are used if the incinerator is located in a rural

area.
AIR DISPERSION MODEL WHEN USED
Industrial Source Complex Long-Term mode] *® Simple terrain; both rural and urban areas
(ISCLT)
Complex urban terrain
LONGZ °©
Complex rural terrain
COMPLEX I°©
Sources:
¢ Industrial Source Complex (ISC) Dispersion Model User’s Guide - Second Edition
b Sludge Incineration Modeling (SIM) System User’s Guide
¢ Guidelines on Air Quality Models (GAQM)

In addition to terrain and land use classification considerations, source parameters, meteorological data,
receptor grids, and model control options need to be provided in most dispersion models. Two
parameters that are necessary to perform refined modeling are incinerator design and operation
considerations. A list of typical source parameters needed for dispersion modeling appears below.

Source Parameters for Input to the Air Dispersion Models:

Stack height above ground level

Inside stack diameter

Gas velocity at stack exit

Gas flow rate

Gas temperature at stack exit

Stack-base elevation

Building dimensions

Stack coordinates (based on distance from grid origin)
Emission rate

The meteorological data used in the dispersion model should be representative of the incinerator lo¢ation.
The Guidelines on Air Quality Models state that, if possible, 1 year or more of on-site meteorological data
are preferred for use in the dispersion model. If such data are unavailable, 5 years of meteorological data
from the nearest or most representative National Weather Service station should be used. The data
needed vary depending on the specific model to be run but, in general, consist of hourly observations of
wind speed and direction, mixing heights, stability class, and atmospheric temperatures. Sources of
meteorological data are listed below.
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Sources of Meteorological Data:

National Weather Service (NWS)

Onsite meteorological measurement program

Federal Aviation Administration (FAA)

Local universities

Military stations

Pollution control agencies

National Climatic Data Center, Asheville, NC (NWS and military station data)

Support Center for Regulatory Air Model’s (SCRAM) Electronic Bulletin Board System
(BBS) (NWS)

Onsite Meteorological Program Guidance for Regulatory Modeling Applications, GAQM,
EPA 1987

Ambient Monitoring Guidelines for Prevention of Significant Deterioration (PSD), GAQM,
EPA 1987

Quality Assurance Handbook for Air Pollution Measurements Systems, Volume IV:
Meteorological Measurements, EPA 1983

Control Efficiency

As discussed earlier, sewage sludge incinerator control efficiencies for the five regulated metals must be
determined from a performance test. Control efficiency is crucial in that it indicates the extent to which
pollutants remain in the incinerator exhaust and, therefore, the potential ambient air impacts of emissions
from the incinerator.

Under Part 503, control efficiency determinations should include three elements:

¢ Sampling and analysis of sewage sludge for the regulated metals

¢ Sampling and analysis of incinerator air emissions for the regulated metals

¢ Monitoring and documentation of incinerator and control equipment operating parameters during

sampling. Parameters of interest include sewage sludge feed rate, incinerator exhaust flowrate,
incinerator combustion temperature, auxiliary fuel type and feed rate, and specific air poliution
control device parameters.

Permitting authorities may refer to the following recommended procedures for guidance in reviewing
control efficiency test procedures:

e For Sewage Sludge Sampling and Analysis—POTW Sludge Sampling and Analysis Guidance

Document.

e For Stack Sampling and Analysis for Metals—"Methodoiogy for the Determination of Metal

Emissions in Exhaust Gases from Hazardous Waste Incineration and Similar Combustion
Processes,” Appendix 9 of Part 266.

e For Stack Sampling and Analysis for Hexavalent Chromium—"Determination of Hexavalent

Chromium Emissions from Stationary Sources,” Appendix 9 of Part 266.
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The recording of operating parameters during any performance test is important because this information
establishes "baseline” operating conditions of the incinerator and its control equipment when control
efficiencies were determined. If, at a later time, the monitored operating parameters change significantly
from the baseline levels established during the performance test, the control efficiencies for regulated
pollutants also may have changed. If this situation were to occur, another performance test may need
to be conducted to confirm control efficiencies for each regulated pollutant.

Permit writers should carefully review any performance test results and reports that support control
efficiency determinations. The person who fires sewage sludge must submit a test protocol to the
permitting authority for review before any testing is conducted. Please refer to Section 7.8,
Recordkeeping Requirements, for a more detailed discussion of performance test considerations.

In some instances, data may be available from a performance test conducted to meet the requirements of
Part 60, Subpart O. These data, although useful, may not accurately represent the pollutant control
efficiencies for the sewage sludge incinerator and may result in higher sewage sludge pollutant limits than
would be calculated using more accurate control efficiencies.

Stack Height

Stack height plays an important role in Part 503, Subpart E for calculating pollutant limits in sewage
sludge. Stack height is used in the dispersion model to derive the site-specific dispersion factor.

Stack height can generally be obtained from engineering and/or construction drawings or plans specific
to each sewage sludge incinerator. If these drawings are unavailable or do not indicate stack height, the
permit writer should request that the owner/operator measure or approximate the stack height using
methods approved by the permitting authority. One recommended method is the use of transit in land
surveying techniques to determine inclination angle and, ultimately, stack height.

To determine stack height for use in the air dispersion model, do the following:

A. If the actual stack height, measured from the ground-level elevation at the base of the stack,
is less than or equal to 65 meters, the actual stack height is used in the air dispersion model
to determine the dispersion factor (DF).

B. If the actual stack height, measured from the ground-level elevation at the base of the stack,
exceeds 65 meters, determine a creditable stack height based on good engineering practice
(GEP). The creditable stack height is the largest stack height determined using the following
guidelines (in accordance with §51.100 (ii) as referenced in Part 503):

(1) 65 meters, measured from the ground-level elevation at the base of the stack.
(2) For stacks in existence on January 12, 1979, for which the owner/operator has obtained

all applicable permits or approvals required under 40 CFR Parts 51 and 52, the creditable
stack height should be calculated using the following equation:
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Creditable Stack Height = 2.5 x H

Where:

H is the height of nearby structure(s) measured from the ground-leve! elevation at the
base of the stack.

For example, consider a sewage sludge incinerator that has been in existence since
January 1976 and has a stack that measures 66 meters from the ground-level elevation
at the base of the stack and where a structure measuring 30 meters high, 20 meters
wide and 50 meters long exist within 60 meters of the stack. Using the above
equation the creditable stack height is calculated as:

Creditable Stack Height = 2.5 x 30 = 75 meters

(3) For all other stacks, the stack height should be calculated based on good engineering
practice using the following equation:

H, = H+15L

Where:

H, = good engineering practice stack height, measured from the ground-level
elevation at the base of the stack.

H = height of nearby structure(s) measured from the ground-level elevation at
the base of the stack.

L = lesser dimension, height or projected width, of nearby structure(s).

In this part, "nearby" is defined as that distance up to five times the lesser of the height
or the width dimension of a structure, but not greater than 0.8 kilometers (1/2 mile).

Modeling or field studies can be used to determine effective stack heights, but these
should first be approved by the EPA, State or local control agency. Specific requirements
are identified in §51.100(ii)(3).

For example, consider a sewage sludge incinerator having a stack that measures 66 meters
from the ground-level elevation at the base of the stack and is located within 60 meters
of a structure measuring 30 meters high, 20 meters wide, and 50 meters long. The GEP
stack height for this incinerator is calculated as:
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Hg =30 + 1.5 x 20 = 60 meters

The creditable stack height for this incinerator is therefore 65 meters because this number
is larger than the GEP stack height.

Sewage Sludge Feed Rate

The sewage sludge feed rate is used directly in the pollutant limit equations. Any changes in sewage
sludge feed rate will therefore cause a direct, proportional change in pollutant limits. In addition, as
mentioned earlier, sewage sludge incinerator operating parameters (including sewage sludge feed rate)
can influence pollutant control efficiencies. The specific control efficiency achieved by the sewage sludge
incinerator at one sewage sludge feed rate may not be achieved at a different sewage sludge feed rate.
In addition, changes in sewage sludge feed rate may not result in proportional changes in control
efficiency. Therefore, a significant change in sewage sludge feed rate necessitates a new performance
test to determine the control efficiency to be used to calculate sewage sludge pollutant limits. To avoid
these additional performance tests and future permit changes, it is important to conduct performance tests
and calculate sewage sludge pollutant limits using design capacity sewage sludge feed rates.

A variety of methods can be used to measure sewage sludge feed rate to a sewage sludge incinerator.
The most commonly used methods are conveyor weighing systems and volumetric methods. Conveyor
weighing systems rely on weight sensors (load cells) mounted beneath conveyor belts or screw augers to
measure sewage sludge feed rates. Volumetric methods rely on the measurement of rotational speed on
the sewage sludge feeding equipment, generally using a tachometer calibrated to a known feed rate, to
measure sewage sludge feed rates. Volumetric methods include calibrated augers, pumps, rotary feeders,
and belt conveyors (EPA 1992a). Other methods that have been used successfully include a liquid sewage
sludge volumetric mass balance method and a stoichiometric method.

7.4.2 LEAD
The Part 503 regulation controls the emission of lead into the atmosphere by limiting the allowable daily

concentration of lead in the sewage sludge fed to the incinerator. Part 503 includes an equation to
calculate a site-specific limit for lead.
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§503.43(c)(1) The average daily concentration of lead in sewage sludge fed to a sewage sludge incinerator shall

Statement of Regulation

§503.43(c) Pollutant limit - lead.

not exceed the concentration calculated using Equation (4).

C = 0.1 x NAAQS X 86,400 Eq. @)
DF x (1 - CE) x SF
Where:
C = Average daily concentration of lead in sewage sludge in milligrams:per kilagram of

total solids (dry weight basis) for the days in the month that the sewage sludge
incinerator operates.

NAAQS = National Ambient Air Quality Standard for lead in micrograms per cubic meter.

DF = Dispersion factor in micrograms per cubic meter per gram per second.

n
CE = Sewage sludge incinerator control efficiency for lead in hundredths.
SF = Sewage sludge feed rate in metric tons per day (dry weight basis).

{2) The dispersion factor (DF) in equation (4) shall be determined from an air dispersion model.

() When the sewage sludge stack height is' 65 meters or less, the actual sewage sludge
incinerator stack height shall be used in the air dispersion model to determine the dispersion
factor (DF) for Equation: (4).

(if}  When the sewage sludge incinerator stack height exceeds 65 meters, the creditable stack
height shall be determined in accordance with 40 CFR 51.100 (ii) and the creditable stack
height shalt be used in the air dispersion model to determine the dispersion factor (DF) for
Equation (4).

(3) The control efficiency (CE) in Equation (4) shall be determined from a performance test of the
sewage sludge incinerator.

2]

The following five-step procedure can be used to determine the appropriate values for each of the
variables used in the equation provided in §503.43(c) and calculate the maximum allowable daily
concentration of lead in sewage sludge fed to a sewage sludge incinerator.

Step 1:

Step 2:

Determine whether the DF (dispersion factor) has been obtained using the appropriate stack
height in an acceptable air dispersion model. Review the dispersion model report to verify that
the modeling was done correctly and used appropriate input parameters and assumptions. If
the value of DF is not available or was obtained incorrectly, request that a modeling protocol
be prepared and submitted for approval. Review the protocol and require that any necessary
changes be made before modeling is conducted.

Ensure that a numerical value for CE (control efficiency) is provided and that this value is
based on a performance test conducted in accordance with Part 503. If the value is not
available or has been obtained using inappropriate performance test methods, request that a
performance test protocol be prepared and submitted for approval. Review the protocol and
make any necessary changes to it. After approval of the protocol, review the performance test
report and the value for control efficiency.
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Step 3: Verify that the NAAQS for lead provided in the permit application is the current correct
number. This information is listed in 50.12. The current NAAQS for lead is 1.5 pg/m’.

Step 4: From the information provided in the permit application, obtain the value for sewage sludge
feed rate (SF) in metric tons per day (dry weight basis). If this is not provided in the permit
application, request this value. The permit writer also should request and carefully review any
documentation of how the SF value was determined. Calculations of average sewage sludge
feed rates should be verified and compared with historical data and design capacity SF values
before being used to set permit limits.

Step S:  Incorporate all necessary variables determined in the previous steps into equation (4) to verify
the pollutant limit for lead.

7.4.3 ARSENIC, CADMIUM, CHROMIUM, AND NICKEL

Like lead emissions, Part 503 controls the emission of arsenic, cadmium, chromium, and nickel by
limiting the allowable daily concentration of these pollutants in the sewage sludge charged to the
incinerator. Part 503 contains an equation to calculate the pollutant limits for the above pollutants.
Whereas the NAAQS was used in equation (4) for lead, equation (5), which is used for arsenic, cadmium,
chromium, and nickel, employs a risk specific concentration (RSC) factor that reflects the risk associated
with incineration of sewage sludge and release of these pollutant into the atmosphere.

Statement of Regulation
§503.43(d) Pallutant limit - arsenic, cadmium, chromium, and nickel.
§503.43(d)(1) 'The average daily concentration for arsenic, cadmium, chromium, and nickel in sewage sludge

fed to a sewage sludge incinerator each shall not exceed the concentration calculated using
Equation (5).

C= RSC x 86,400 Eq. (5)
DF x (1 — CE) x'SF .
Where:
C = Average daily concentration of arsenic, cadmium, chromium, or nickel in sewage

sludge in milligrams per kilogram of total solids (dry weight basis) for the days in the
month that the sewage sludge incinerator operates.

CE = Sewage sludgeincinerator 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.

SF = Sewage sludge feed rate in metric tons per day (dry weight basis).

(2) The risk specific concentrations for arsenic, ¢admium, and nickel used in equation (5) shall be
obtained from Table 1 of §503.43.
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" Statement of Regulation
TABLE 1 OF 503.43 - RISK SPECIFIC. CONCENTRATION - ARSENIC, CADMIUM, AND NICKEL

Risk Specific Concentration

Pollutant (micrograms per cubic meter)
Arsenic 0.023

Cadmium 0.057

Nickel 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).

TABLE 2 OF 503.43 - RISK SPECIFIC CONCENTRATION - CHROMIUM

Risk Specific Concentration
Type of Incinerator {micrograms per cubic meter)
Fluidized bed with wet scrubber : 0.65
Fluidized bed with wet scrubber 0.23
and wet electrostatic precipitator
Other types with wet scrubber 0.064
Other types with wet scrubber 0.016
and wet electrostatic precipitator
RsC = 0.0085 Eq. (6)
Where:
RSC = risk specific concentration for chromium in micrograms pér 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) The dispersion factor (DF) in equation (5) shall be determined from an air dispersion model.

(i) When the sewnge sludge incinerator stack height is equal to or less than 65 meters, the
actual sewage sludge incinerator stack height shall be used in the air dispersion model to
determine the dispersion factor (DF) for Equation (5). '

(ii) When the sewage sludge incinerator stack height is greater than 65 meters, the creditable
stack height shall be determined in accordance with 40 CFR 51.100 (ii) and the creditable
stack height shall be used in the air dispersion model to determine the dispersion factor
(DF) for equation (5).

(5) The control efficiency (CE) in equation (5) shall be determined from a performance test of the
sewage sludge incinerator.
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The permitting authority can use the following five step procedure to determine the appropriate values
for the variables in equation (5) and calculate the allowable daily concentrations of arsenic, cadmium,
chromium, and nickel in sewage sludge charged into the sewage sludge incinerator.

Step 1:

Step 2:

Step 3:

The DF used in this equation is the same numerical value used in equation (4) to calculate the
pollutant limit for lead. Refer to Section 7.4.2 for instructions on how to obtain the value of
the dispersion factor.

Ensure that numerical values for CE for arsenic, cadmium, chromium, and nickel are based
on results of a performance test(s) conducted in accordance with Part 503. If the values are
not available or have been obtained using inappropriate performance test methods, request that
a performance test protocol be prepared and submitted for approval. Review the protocol and
make any necessary changes to it. After approval of the protocol, review the performance test
report and the values for control efficiency.

The risk specific concentrations (RSC) for the pollutants arsenic, cadmium, and nickel are as
follows:

RSC(arsenic) = 0.023 p/m’
RSC(cadmium) = 0.057 p/m?
RSC(nickel) = 2.0 u/m®

The RSC for chromium should be obtained using either of the following two methods:

A.

Determine the type of incinerator and the air pollution control devices installed. The
numerical value of RSC for chromium for each type of incinerator and air pollution
control devices is as follows:

If incinerator is fluidized bed with wet scrubber, RSC(chromium) = 0.65 pg/m®

If incinerator is fluidized bed with wet scrubber and wet electrostatic precipitator,
RSC(chromium) = 0.23 pg/m’

If incinerator is another type with wet scrubber, RSC(chromium) = 0.064 ug/m®

If incinerator is another type with wet scrubber and wet electrostatic precipitator,
RSC(chromium) = 0.016 pg/m?
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Step 4:

Step 5:

B.

The following equation can also be used to calculate the RSC for chromium:
RSC(chromium) = 0—@

Where:

RSC = risk specific concentration for chromium in micrograms per cubic meter (also
see the definition provided for RSC in Section 7.2).

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. Please note that a specific stack test method for the determination of
hexavalent chromium in stack gases should be used. The permit writer should use
best professional judgment to determine the acceptable number of samples for
identifying the hexavalent chromium concentration.

The RSC for chromium can easily be determined by substituting the value of the variable
r in this equation.

For example, if 15 percent of the total chromium concentration measured in the exit gas
of a sewage sludge incinerator requested by April 6, 1973, and is hexavalent chromium,
the decimal fraction of the hexavalent chromium would be 0.15 and the value for RSC is
calculated as:

RSC(chromium) = 39933 = 0,057 pg/m?

If the permittee uses Method B, the permit writer should compare the RSC for chromium
with those in Table 2 of §503.43 to ensure that the calculated value is reasonable.

From the information provided, obtain the value for sewage sludge feed rate (SF) in metric tons
per day (dry weight basis). This is the same value used to calculate the pollutant limit for lead.

Incorporate all necessary variables determined in the previous steps into equation (5) to verify
the pollutant limits for arsenic, cadmium, chromium, and nickel.
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7.4.4 BERYLLIUM

Statement of Regulation

§503.43(a)

Firing of sewage sludge in a sewage studge incinerator shall not violate the requirements in the

National Emission Standard for Beryllium in subpart C of 40 CFR Part 61.

§61.32(a)

Emissions to the atmosphere from stationary sources subject to the provisions of this subpart

-shall not exceed 10 grams of beryllium over a 24-hour period, except as provided in paragraph

(b) of this section.

§61.32(b)

Rather than meet the requirement of paragraph (a) of this section, an owner or operator may

request approval from the Administrator to meet an ambient concentration limit on beryllium
in the vicinity . of the stationary source of 0,01 ug/m3, averaged over a 30-day period.

Beryllium emissions from a sewage sludge incinerator are regulated by the National Emission Standards
for Hazardous Air Pollutants (NESHAPs) in Subpart C of Part 61. Part 503 requires that the NESHAP
for beryllium be met when sewage sludge is fired in a sewage sludge incinerator. The NESHAP for
beryllium is applicable to sewage sludge incinerators that process beryllium-containing waste. If a sewage
sludge incinerator demonstrates that it does not burn any beryllium-containing waste, it is in compliance
with §503.43(a). If a sewage sludge incinerator does burn beryllium-containing waste, the emission of

beryllium can be regulated in one of two ways:

¢ In the exit gas from the sewage sludge incinerator stack

¢ In the ambient air around the incinerator.

The conditions placed in the permit will depend
on the method chosen by the applicant to
demonstrate compliance with the beryllium
requirements.

The NESHAP for beryllium that applies to all
sewage sludge incinerators covered under Part
503 is 10 grams of beryllium over a 24-hour
period. This standard applies to all regulated
incinerators, except when the owner/operator of
a sewage sludge incinerator requested by April 6,
1973, and has been granted a written approval
from the Administrator to meet an ambient
concentration limit for beryllium in the vicinity of
the sewage sludge incinerator of 0.01 ug/m®,
averaged over a 30-day period. The first limit
stated above requires that, when sewage sludge is
fired in a sewage sludge incinerator, the total
quantity of beryllium emitted must not exceed 10
grams during any 24-hour period. This limit is
for each site (e.g., if three incinerators are on
site, the total quantity of beryllium that is emitted

from all incinerators must not exceed 10 grams per 24-hour period). The alternative limit requires that

~The NESHAP for beryllium in Subpart C of Part 61
includes . a provision that .allows an owner or
operator 1o request approval from the Administrator
10 meet an ambient concentration limit on beryllium
in the vicinity of the stationary source of 0.01
pg/m® (averaged over a 30-day period) to replace
the limit of 10 grams of beryllium over a 24-hour
period. - Because the deadline for seeking such

-request ‘'was: April 6, 1973, a sewage sludge
incinerator covered under the Part 503 rule can only
be subject to this' alternative ambient concentration
limit if the owner/operator. of the incinerator has
already been granted a written approval to comply
with this provision.

The term "in the vicinity of the stationary source”
‘refers to - the distance from the sewage sludge
incinerator stack to the point of maximum impact or
concentration: of ' the  beryllium emissions, : as
determhined by use of a proper air dispersion model.
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the ambient concentration of beryllium in the proximity of the sewage sludge incinerator not exceed 0.01
pg/m® when averaged over any 30-day period. The radius of the area that is considered within proximity
or vicinity of the plant is generally described in the written approval from the Administrator for this
alternative limit.

The permit writer can utilize the following two step procedure to determine and incorporate the
appropriate emission standard for beryllium:

Step 1: From the information provided, determine whether a written approval has been granted to the
owner/operator by the Administrator to meet the alternative ambient concentration limit of 0.01
ug/m®, averaged over a 30-day period in the vicinity of the incinerator facility. If written
approval was granted, first obtain a copy of the original written approval, then include this
alternative limit in the permit. If written approval was not granted, go to Step 2.

Step 2: If there is not a written approval from the Administrator granting the alternative ambient
concentration limit, incorporate the NESHAP of 10 grams of beryllium over a 24-hour period
into the permit.

7.4.5 MERCURY

tement of R ion

§503.43(h) Firing of sewage sludge in a sewage sludge incinerator shall not violate the requirements in the
National Emission Standard for Mercury in subpart E of 40 CFR Part. 6l1. '

§61.52(b) Emissions to the atmosphere from sludge incineration plants, sludge drymg plams, or a
combination of these that process wastewater treatment plant sludge shall not exceed 3200 grams
J of mercury per 24-hour peried. ,

——

The air emissions of mercury from a sewage sludge incinerator are regulated by the National Emission
Standards for Hazardous Air Pollutants (NESHAPs) in Subpart E of Part 61. Part 503 requires that the
NESHAP for mercury be met when sewage sludge is fired in a sewage sludge incinerator. The emission
of mercury can be regulated in one of two ways:

¢ In the exit gas from the sewage sludge incinerator stack
¢ In the sewage sludge fed to the incinerator.

The conditions placed in the permit will depend on the method chosen by the applicant to demonstrate
compliance with the mercury requirements.

The NESHAP for mercury that applies to all sewage sludge incinerators covered under Part 503 is 3200
grams of mercury over a 24-hour period. This means the total quantity of mercury that is emitted into
the atmosphere from all incinerators at a given site must not exceed 3200 grams during any 24-hour
period (e.g., if three incinerators are on site, the three incinerators could emit a total of 3200 grams per
24-hour period). The permit writer can incorporate this pollutant limit requirement verbatim from the
regulations.
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7.5 MANAGEMENT PRACTICES

Part 503 contains several management practices related to the firing of sewage sludge in a sewage sludge
incinerator. These management practices require that certain instruments be installed, calibrated,
operated, and maintained for each sewage sludge incinerator. They also require that requirements be
established for incinerator combustion temperature and air pollution control device operating parameters,
based on values obtained during performance testing. The following technical guidance provides a more
detailed discussion of the purpose and need of such instrumentation. These management practices apply
to all incinerators subject to Part 503.

7.5.1 TOTAL HYDROCARBONS MONITOR

Statement of Regulation

§503 .45(a)(1) An instrument that contintiously measures and records the total hydrocarbons concentration in
the sewage sludge incinerator stack exit gas shall be installed, calibrated, operated, and
maintained for each sewage sludge incinerator.

(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
k be calibrated at least once every 24-hour operating period using propane.

.

Part 503 requires installation of an instrument that continuously measures and records the total
hydrocarbons concentration in the sewage sludge incinerator stack exit gas, unless CO is continuously
monitored, as described in the February 25, 1994, amendments to Part 503. The THC instrument must
have a flame ionization detector and a heated sampling line that can maintain a temperature of 150°C or
higher at all times. The flame ionization detector (FID) measures hydrocarbon emissions in the stack of
an incinerator. The instrument reports the stack monitoring results as a concentration of hydrocarbons
(in parts per million of THC by volume). The FID is a hydrogen-oxygen flame into which a small
sample of incinerator exhaust gases is introduced. The flame burns any gases present in the sample.

The Part 503 regulation also requires that this instrument be calibrated at least once every 24-hour period
using propane gas. When carbon-carbon (C-C) or carbon-hydrogen (C-H) bonds are broken and oxidized
in the flame, an ion is released and an electrical detector senses the release of the ion. Thus, the number
of C-C and C-H bonds being oxidized in the flame can be measured directly by the strength of the
electrical signal produced. The direct readout of this electrical signal can be calibrated to indicate the
concentration of hydrocarbons in the sample stream. Calibration is achieved by periodically introducing
a series of calibration gases of known hydrocarbon concentration into the sample flame and marking or
adjusting the readout to the actual concentration of calibration gases. EPA has selected propane as the
reference gas for calibration of THC instruments. The Agency also believes that 24 hours is the
maximum amount of time that this type of instrument can maintain its accuracy without calibration.

In addition to daily calibration, other issues related to THC monitor installation and performance need
to be addressed. To ensure that the THC standard can be enforced continuously, the permit writer needs
to establish specific criteria for judging whether THC continuous emission monitoring (CEM) data are
accurate. Section 7.7 of this document presents a more detailed discussion of criteria for continuing
emission monitors. A permit writer, however, will need to specify these criteria and acceptable
mechanisms that operators can use to achieve them as permit conditions. Because of the potential
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complexity in outlining CEM performance criteria and test procedures, the permit writer may want to
refer to EPA’s guidance document called THC Continuous Emission Monitoring Guidance for Part 503
Sewage Sludge Incinerators (EPA 1994).

7.5.2 OXYGEN MONITOR

Statement of Regulation

§503.45(b) An instrument that continaously measures and records the oxygen concentration in the sewage
sludge incinerator stack exit gas shall be installed, calibrated, operated, and maintained for each
sewage studge incinerator.

Part 503 requires installation of an instrument that continuously measures and records the oxygen
concentration in the sewage sludge incinerator stack exit gas. As discussed in Section 7.5, this
management practice is needed to obtain information to correct the THC concentration to 7 percent
oxygen.

Oxygen monitors use one of several possible analytical techniques and sampling mechanisms to measure
oxygen concentrations. Oxygen monitors can be either in situ or extractive. In situ monitors are in direct
contact with the gas stream and measure the oxygen concentration at that specific location. Extractive
monitors use a sampling system that continuously withdraws gas samples from the gas stream and directs
it to an analyzer that may be up to several hundred feet away. Extractive systems are almost always
equipped with sample conditioning systems that remove dust and moisture from the gas stream. The most
important difference to note is that in situ monitors measure oxygen on a wet basis and extractive
monitors generally measure oxygen on a dry basis. This difference is important because an oxygen
concentration on a wet basis can differ significantly from one measured on a dry basis, depending on the
moisture content of the gas sample. Wet and dry oxygen CEM measurements also can be used to
calculate stack gas moisture content continuously.

Three types of analytical techniques are generally used with oxygen monitors. These techniques include
electrocatalytic, polarographic, and paramagnetic. Detailed descriptions of each type of analyzer can be
found in EPA’s Handbook of Continuous Air Pollution Source Monitoring Systems (June 1979). As with
the THC CEM, permit writers need to specify performance criteria and test procedures to ensure accurate
data that can be used to enforce the THC operational standard. The permit writer can refer to the CEM
specification established in Appendix B of Part 60, Subpart O for continuous oxygen monitors for sewage
sludge incinerators.

7.5.3 MOISTURE CONTENT

Statement of Regulation

§503.45(c) An instrument that continuously measures and records information used to determine the
moisture content in the sewage sludge incinerator stack exit gas shall be installed, calibrated,
operated, and maintained for each sewage sludge incinerator.

Part 503 requires installation of an instrument that continuously measures and records information that
can be used to determine the moisture content in the sewage sludge incinerator stack exit gas. As
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discussed in Section 7.5, this information is necessary to correct the THC concentration for O percent
moisture. As mentioned earlier, one method used to measure the moisture content of a stack gas sample
is to measure wet and dry oxygen concentrations simultaneously and calculate moisture content from the
differences in these measurements. Another method involves determining the moisture from a
psychometric chart based on the temperature and pressure at 100 percent saturation of wet scrubber
exhaust gases. If proprietary monitors that measure stack gas moisture content directly are available, they
can also be used. Because moisture content is essential to the calculation of THC, the instruments used
to measure moisture content need to meet performance specifications as described for THC and oxygen
monitors.

7.5.4 COMBUSTION TEMPERATURE

Statement of Regulation

§503.45(d) An .instrument that continuously measures: and records combustion temperatures shall be
installed, calibrated, operated and maintained for each sewage sludge incinerator.

§503.45(e) Operation of the sewage sludge incinerator shall not cause a significant exceedence of the
maximum combustion temperature for the sewage sludge incinerator. The maximum combustion
temperature for the sewage shidge incinerator shall be based on information obtained during the
performance test of the sewage sludge incinerator to determine pollutant control efficiencies. Jj

Part 503 requires the installation, maintenance, operation and calibration of a device that continuousty
measures and records incinerator combustion temperatures. The regulation also requires that the
maximum combustion temperature be established for each incinerator based on information obtained
during the control efficiency performance test of the incinerator. The permit writer should consider the
performance test conditions when setting the maximum temperature. The maximum temperature should
be set at no more than 100-150°F higher than the maximum temperature recorded during the test. The
maximum temperature should be established as a daily average unless the permit writer believes a
different averaging period is more appropriate. Combustion temperature can affect both organic and
inorganic emissions. Low combustion temperatures can result in poor combustion of sewage sludge and
increased organic emission rates. High combustion temperatures can increase the volatilization of metals
in the sewage sludge being incinerated and the potential for higher metal emission rates. High
combustion temperatures can also result in high flue gas temperatures that could possibly damage air
pollution control devices.

Because of the THC operational standard, a minimum combustion temperature is not needed. To achieve
the THC operational standard, the incinerator will have to be operated at a certain temperature. By
relating the combustion temperature limit to the temperature observed during performance testing, the
potential rate of metals volatilization is theoretically maintained at the same level achieved during the
performance test. This condition, therefore, limits the metals loading applied to the incinerator’s air
pollution control device.

Combustion temperatures are typically measured using thermocouples. They offer a relatively
inexpensive, reliable and accurate means of measuring fairly high temperatures. Thermocouples are
almost always enclosed in a thermowell that protects the thermocouple from the hostile environment of
the incinerator combustion areas. Because of the potential for frequent damage, thermocouples are
located downstream of the combustion zone near the exit of the combustion chamber. Thermowells that
extend away from the incinerator wall improve the accuracy and response of the thermocouple, but are
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subject to slag buildup or abrasion (EPA 1990a). Periodic inspection and replacement of thermocouples
is recommended; periodic calibration of thermocouples that are in place is impractical If possible the
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use of two thermocoupies in separate wells is recommended to provide a cross-check of the upcrduun of
each thermocouple.

7.5.5 AIR POLLUTION CONTROL DEVICE OPERATING PARAMETERS

Statement of Regulation
§5Q3=45‘_, Annrnnrmta air nnllnhnn cantrol degﬁ'_ves Wau b indn“nd !ar the sewage slndge -nnme[n{er
Operatmg parameters for the wir pollution comtrol devices shall be selected that indicate

adequate performance of the device. The values for the operating parameters for the air
pollution contral devices shall be based on information obtained during the performance test of
the sewage shudge incinerator to determine pollutant control efficiencies. Operation of the
sewage sludge incinerator shall not cause u significant exceedence of the values for the selected
operating parameters for the air polfution control device.

Part 503 requires the values for the operating parameters for an incinerator’s air pollution control device
(APCD) be based on information obtained during the incinerator’s performance test. By recording key
APCD operating parameters during control efficiency performance testing, one can establish baseline
values for these parameters at known control efficiencies. By operating the incinerator and its control
equipment at these baseline values in the future, the control efficiencies can be expected to remain
relatively unchanged from performance test values. Continuously monitoring these operating parameters
is theoretically an indirect means of monitoring pollutant control efficiencies.

As for the maximum temperature determination, it is important to know how the performance test
conditions relate to normal operating conditions. Permit limits should be set based on the manufacturer’s
recommendations and the operating conditions during the performance test. To allow for operating
flexibility, the values for the APCD operating parameters should be a range around the values
demonstrated during the performance test.

Because each incinerator and APCD combination is site-specific, APCD operating parameter values also
will be site-specific. Table 7-1 presents several APCD operating parameters that can be indicators of
performance. Section 7.7 of this chapter discusses the establishment of incinerator and APCD operating
parameters in permit conditions in greater detail.
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TABLE 7-1 PERFORMANCE INDICATOR PARAMETERS
FOR AIR POLLUTION CONTROL DEVICES

APCD

Parameters

Example Measuring Devices

Venturi scrubber

Pressure drop

Liquid flow rate
Gas temperature (inlet and/or outlet)

Gas flow rate

Differential pressure (AP) gauge/
transmitter

Orifice plate with AP gauge/transmitter
Thermocouple/transmitter

Annubar or induced (ID) fan
parameters

Impingement scrubber

Pressure drop
Liquid flow rate
Gas temperature (inlet and/or outlet)

Gas flow rate

AP gauge/transmitter
Orifice plate with AP gauge/transmitter
Thermocouple/transmitter

Annubar or ID fan parameters

Mist eliminator (types
include a wet cyclone,
vane demister, chevron
demister, mesh pad, etc.)

Pressure drop

Liquid flow

Differential pressure gauge/transmitter

Orifice plate with AP gauge/transmitter

Dry scrubber (spray dryer
absorber)

Liquid/reagent flow rate to atomizer

pH of liquid/reagent to atomizer

For rotary atomizer: Atomizer motor
power

For dual fluid flow: Compressed air
pressure

Compressed airflow rate
Gas temperature (inlet and/or outlet)

Magnetic flowmeter

pH meter/transmitter
Wattmeter

Pressure gauge

Orifice plate with AP gauge/transmitter

Thermocouple/transmitter

Fabric filter

Pressure drop (for each compartment)
Broken bags

Opacity

Gas temperature (inlet and/or outlet)
Gas flow rate

AP gauges/transmitters
Proprietary monitors
Transmissometer
Thermocouple(s)

Annubar or ID fan parameters

Wet electrostatic
precipitator

Secondary voltage (for each
transformer/rectifier)

Secondary currents (for each
transformer/rectifier)

Liquid flow(s) (for separate liquid
feeds)

Gas temperature (inlet and/or outlet)
Gas flow rate

Kilovolt meters/transmitter
Milliammeters/transmitter

Orifice plate(s) with AP gauge/
transmitter

Thermocouple(s)
Annubar or ID fan parameters

Source: EPA 1990a
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7.5.6 ENDANGERED SPECIES ACT

Statement of Regulation

§503.45(2) Sewage sludge shall not be fired in a sewage §ludge incinerator if it is likely to adversely affect
a threatened or endangered species listed unider Section 4 of the Endangered Species Act or its
designated critical habitat.

In addition to meeting the requirements of Subpart E of the Part 503 regulations, additional management
practices that would prevent likely adverse effects on threatened or endangered species or their critical
habitats may need to be developed on a site-specific basis. First, a determination should be made as to
whether there are any threatened or endangered species or their critical habitats present in the areas
affected by the air emissions from the sewage sludge incinerator. In general, this determination should
be done by the person who fires sewage sludge. Results of the air dispersion modeling will help in
delineating the area of impact.

This provision is not of concern if no threatened or endangered species or critical habitats are present.
However, the permit writer may want to include this provision in the permit as it appears in Part 503.

If threatened or endangered species or their designated critical habitats are present, the permit writer will
need to determine whether the firing of sewage sludge will be likely to cause an adverse effect upon the
species or their habitats. Again, this determination may need to be done by the person who fires sewage
sludge. An assessment of potential adverse impacts may be expensive and the causal link between the
air emissions from the sewage sludge incinerator and the degree of impact to the species or habitat may
be difficult to substantiate. The field office of the U.S. Department of Interior, Fish and Wildlife Service
(FWS) may have information on any studies of the area’s threatened and endangered species or critical
habitats. If there is any available information indicating potential adverse impacts due to the firing of
sewage sludge, then a site-specific assessment may be needed. The permit writer should document in the
fact sheet the presence of threatened or endangered species or their critical habitats and any information
indicating adverse impacts. The permit writer should include a permit condition that incorporates the
management practice that firing of sewage sludge shall not cause adverse effects upon the species or
habitats present in the area.

If adverse effects are likely, the permit writer will need to follow EPA policies or use best professional
judgment in constructing site-specific management practices to prevent these likely adverse impacts. It
will be necessary for the permit writer to work with the owner/operator in identifying these specific
management practices.

7.6 OPERATIONAL STANDARDS

Subpart E does not contain numerical limits for specific toxic organic compounds in sewage sludge or
in the exit gases from sewage sludge incinerators. However, to protect human health and the
environment from organic pollutants when sewage sludge is incinerated, the regulation contains an
operational standard for total hydrocarbons (THC). This operational standard applies to all incinerators
subject to Part 503 except where CO is monitored in accordance with §503.40(c). The following
guidance provides the necessary information and direction to incorporate this operational standard into
the permit.
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" ‘Statement of Regulation "
" §503.44(a) The total hydroékrbons concentration in the exit gas from a sewage sludge incinerator shall be l

corrected for zero percent ‘moistare. by multiplying the measured total hydrocarbons
concentration by the correction factor calculated using equation (7).

Correétionfaic‘tor (bergeﬁt maoisture) =a—-}-m Eq. (7
Where:

X = Decimal fraction of the percent moisture in the sewage sludge incinerator exit gas in
hundredths, ' '

§503.44(b) The total hydrocarhons concentration in the exit gas from a sewage sliudge incinerator shall be
It ' corrected to seven percent oxygen by multiplying the measured total hydrocarbons concentration
by the correction factor calculated using Equation (8).

Correction factor (oxygen) =fff1é—7) Eq. (8)

Where:

Y = Percent oxygen concentration in the sewage sludge incinerator stack exit gas (dry
volume/dry volume).

©) ‘The monthly average concentration for total hydrocarbons in 'the exit gas from a sewage sludge
incinerator stack, corrected for zero percent moisture using the correction factor from equation
{7) and to seven percent oxygen using the correction factor from equation (8), shall not 'exceed
100 parts per million on a volumetric basis when measured using the instrument required by
§503.45(a).

|

7.6.1 TOTAL HYDROCARBON (THC)

THC is a measure of the carbon-carbon (C-C) or carbon-hydrogen (C-H) bonds of the organic material
present in the exhaust gas of an incinerator. THC provides an indirect measurement of the total organic
pollutants in the exit gases of an incinerator. Therefore, limiting the THC levels in the exhaust gas of
an incinerator provides an indirect control over the total quantities of organic pollutants released from
that incinerator. Part 503 contains an operational standard for THC in the stack emissions to ensure that
excessive amounts of organic pollutants are not released into the atmosphere. This requirement is a
technology-based operational standard based on operating data from a study of four sewage sludge
incinerators (EPA 1992a).

The corrected THC level in the exhaust gases must not exceed a monthly average of 100 parts per million
on a volumetric basis. This operational standard requires that the THC concentration in the stack exit
gas be measured continuously and corrected to 7 percent oxygen (from 21 percent oxygen in air) and for
0 percent moisture using an equation provided in the regulation. The THC concentration is corrected to
7 percent oxygen to account for the excess air used in the combustion of sewage sludge.

Excess air refers to the amount of air that is present in the combustion chamber of the incinerator in
excess of the minimum amount required for the combustion process to take place. The presence of excess
air in the combustion chamber enhances the combustion process and provides a safety measure against
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variations in the system, such as changes in sewage sludge feed rate and sewage sludge moisture content,
that could lead to incomplete combustion of the organic matter. A sewage sludge incinerator operated
with very little excess air could easily exceed the operational standard of 100 ppm THC. On the other
hand, the THC concentration could be lowered without reducing the actual emission rate simply by
adding higher rates of air to the incinerator. High excess air rates "dilute” the THC concentration
detected by the flame ionization detector (FID). This could allow an incinerator to appear to be meeting
the THC standard, when the actual THC emissions are in excess of those set by the regulations taking
dilution into account (EPA 1989, 1992b). This is why the measured THC concentration has to be
corrected to seven percent oxygen.

The presence of moisture in the exit gas can dilute the THC measurement and create artificially low
readings. Because most sewage sludges contain substantial amounts of water, the exit gas contains
moisture and the THC must be corrected for this moisture content. Conventionally, the THC is measured
in terms of dry-volumetric basis (0 percent moisture) and therefore correction for moisture is based on
0 percent moisture content. The THC concentration in the exit gas must be corrected for 0 percent
moisture by multiplying the measured THC concentration by the following correction factor:

Correction factor (percent moisture) = (1+X)

Where:
X = decimal fraction of the percent moisture in the exit gas in hundredths.

Further correction of the measured THC concentration to 7 percent oxygen must be performed by
multiplying the measured THC concentration by a dimensionless correction factor specified in the
regulation [§ 503.44(b)]. That correction factor is as follows:

Correction factor (oxygen) = (21+4Y)

Where:
Y = percent oxygen concentration in the exit gas (dry volume/dry volume).
For example, if the measured THC is 30 ppm, the measured oxygen content is 9 percent, and the

measured moisture content is 30 percent, the THC value corrected to 7 percent oxygen and no moisture
is calculated as the following:

THC (dry, 7 percent oxygen) 30 ppm _ x 14

1-23 (21-9

42.9 ppm X 1.1667

50 ppm

The monthly average THC limit of 100 ppm is based on continuous measurements while sewage sludge
is being incinerated. Thus, the regulation requires installation of instruments for continuous monitoring
of THC, oxygen, and information needed to determine the moisture content in the exit gas of a sewage

7-32



7. INCINERATION - PART 503 SUBPART E

sludge incinerator (detailed discussion of these continuous monitoring requirements are provided in
Section 7.6 of this chapter).

The permit should clarify that the THC operational standard is based on continuous measurement with
the specified instrumentation, oxygen concentration, and moisture content in the sewage sludge incinerator
stack exit gas (see Section 7.6 for the monitoring instruments required). Furthermore, the permit writer
should include in the permit the specific equations that must be used to correct for excess air and moisture
content. The permit should also specify that the limit of 100 ppm must be on a volumetric basis and that
hourly averages of THC measurements after correction to 7 percent oxygen and for 0 percent moisture
should be recorded continuously. The raw monitoring data used to derive the values of corrected, dry
THC also should be collected, maintained, and made available to the permitting authority on request.

7.6.2 CARBON MONOXIDE (CO)

Statement of R ation

§503.40(c)  The management practice in §503.45(a), the frequency of monitoring requirement for total
hydracarbon concentration in §503.46(b) and the recordkeeping réquirements for total
hydrocarbon concentration in §503 47(0) and (n) do not apply if the followmg conditions are
met:

(1) The exit gas from a sewage slndge incinerator stack Is monitored continuously for carbon
monoxide,

(2)  The monthly average concentration of 'catboﬁ niom'mde‘m the exit gas from a sewage sludge
incinerator stack, corrected for zero percent moisture and to seven percent oxygen, does not
exceed 100 parts per million on a volumetric basis.

(3) The person who fires sewage slndge in a sewage slndge incinerator retains the following
information for five years' [T

() . The carbon monoxide cnncentratlons in the exxt gas; and

i) A calibration and ‘maintenance log for the instrmnent used to measure the carbon monoxide
concentration. . v v

{4)  Class I sludge management fncilities, POTWs (as defined in 40 CFR 501.2) ‘with ‘a design flow
rate equal to or greater than one million gallonis per day, and POTWSs that serve a population
of 10,000 people or greater submit the monthly average carbon monoxide concentrations in
the exit gas to the permitting authority on February 19 of each year. -

As mentioned earlier, on February 25, 1994, Part 503 was amended to allow carbon monoxide to be
monitored instead of THC if the following conditions are met. The exit gas from a sewage sludge
incinerator must be monitored continuously and the monthly average concentration of CO, corrected for
zero percent moisture and to seven percent oxygen, must not exceed 100 parts per million on a
volumetric basis.

7-33



7. INCINERATION - PART 503 SUBPART E

7.7  FREQUENCY OF MONITORING REQUIREMENTS

The monitoring requirements presented in §503.46 apply to sewage sludge fired in a sewage sludge
incinerator, to the exit gas from a sewage sludge incinerator while sewage sludge is being fired, and to
air pollution control device operating parameters.

7.7.1 SEWAGE SLUDGE

1

t 0 io
§503.46(a) Sewage shudge

§503.46(a)(1) 'The frequency of monitoring for beryllium shall be as required under subpart C of 40 CFR Part
61 and for mercury as required under subpart E of 40 CFR Part 61.

(2) The frequency of monitoring for arsenic, cadmium, chromium, lead, and nickel in sewage sludge
fed to a sewage shudge incinerator shall be the frequency in Table 1 of §503.46.

Part 61 requires only a one-time start-up stack sampling or, alternatively, continuous air sampling, for
beryllium. For mercury, Part 61 requires a one-time start-up stack or sludge sampling, with annual
monitoring for those sources for which mercury emissions exceed 1600 grams per 24-hour period, as
specified in §§61.53-.55. Permit writers may want to require periodic monitoring to ensure that the
NESHAPs are being met. The preamble to the October 25, 1995, amendments to Part 503 (60 FR
54781) suggests various monitoring alternatives that may be appropriate for sewage sludge incinerators.

Section 503.46 requires that sewage sludge fired in a sewage sludge incinerator be monitored for arsenic,
cadmium, chromium, lead, and nickel at the frequencies presented in Table 1 of § 503.46. The frequency
of monitoring for these pollutants depends on the amount of sewage sludge fired in an incinerator in a
365-day period.

TABLE 1 OF 503.46 - FREQUENCY OF MONITORING - INCINERATION
Amount of Sewage Sludge*
{metric tons per 365 day period) Frequency
Greater than zero but Once per year
less than 290
Equal to or greater than once per guarter
290 but less than 1,500 (4 times per year)
Equal to or greater than once per 60 days
1,500 but less than 15,000 (6 times per year)
Equal to or greater than once per month
15,000 (12 times per year)
* Amount of sewage sludge fired in a sewage sludge incinerator (dry weight basis).
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§503.46, the permitting authority may reduce the frequency of monitoring for arsenic,

cadmium, chromium, lead, and nickel. "

The regulation allows the permitting authority to modify the frequency of monitoring after sewage sludge
has been monitored at the frequencies in Table 1 of §503.46 for 2 years. Some important factors that
a permit writer should consider in establishing permit conditions for sewage sludge monitoring
frequencies include:

|| §503.46(a)(3) After the sewage sludge has been monitored for 2 years at the frequency in Table 1 of H

History of compliance with the pollutant limits

Variability of pollutant concentrations in the sewage sludge
Trends in nnllnmm concentrations in the sewage sludee

SRS 222 Liliialltl LRI C a 233 221 A0 SOW SiLLpe

Magmtude of typical pollutant concentrations

Maonitiida af tha nalliitan lim-fo
Lvluslllbu\.lu Vi Uil Ullul“lll 4411100 .

itk o Lee canceals A (U SRS

jisii {0 Spcul_y €iui€r oy periit Of by referencin
ludge onitoring is to be conducted. Specifically:

) » PREE P SRPS PN
rCLIIIL WIIICID> a4ldU  1lic
W SEW

t g appropriate guidance
documents how age

w '-<‘
i-

e Sewage Sludge Sampling Methods—Discussions should include the entity responsible for
sampling; sample splitting; equipment to be used; sample techniques, locations, times, amounts,
and types (grab or composite); sample handling and preservation; sampling records to be kept;
and conditions when sampling should occur.

¢ Analytical Methods—Discussions should include the numbers of analyses, acceptable techniques,
quality assurance and quality control procedures, analytical records to be kept, and calculations
to be made.

Grab—A single grab sample can be a representative sample if every part of the sewage sludge has an
equal chance to be sampled and the sewage sludge is fairly homogenous in pollutants and solids content.
Because the sample collection point is fixed and cannot be randomly selected, the time at which a sample
is collected should be randomly chosen. For example, a number from 1 to 24 can be randomly selected

to determine the time at Wthh a grab sample should be collected from an incinerator sewage sludge feed

line durine a 24-hour continuous o
continuous o

4321V Ralaliiig Lt #1927 3§

Composite—Another method of obtaining a representative sample is to collect single grab samples at
predetermmed intervals during a continuous operation period and combine them into a single composite
sample. A composite sample is more representative of the sewage sludge than a single grab sample

QamnA 4

The frequency of monitoring in Table 1 of §503.46 assumes that sewage sludge is fired in a sewage
sludge incinerator throughout the 365 day period. The frequency of monitoring could be affected if the
sewage sludge is stored before it is fired in the incinerator.

Two approaches that can be used when sewage sludge is stored before it is used or disposed to show
compliance with pollutant concentration limits are discussed in section 4.7.2. An important aspect of both
approaches is that representative samples of the sewage sludge must be collected and analyzed.
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7.7.2

STACK GAS

L

Statement of Regulation | 1

§503.46(b) Total hydrocarbons, oxygen concentration, information to determine muoisture content, and

combustion temperatures.

The total 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
unless otherwise specified by the permiiting authority.

i

Section 503.46 requires that the exit stack gas from a sewage sludge incinerator be monitored
continuously for total hydrocarbons, oxygen, and moisture concentrations unless otherwise specified by
the permitting authority. The primary purpose of the CEM is to provide data to verify an incinerator’s
compliance with the operational standard of §503.44. To ensure that the monitoring data can be used
to show compliance with Part 503, the permit writer should address the following important issues in each

permit.

Guidance on addressing these issues is available in EPA’s THC Continuous Emission Monitoring

Guidance for Part 503 Sewage Sludge Incinerators (EPA 1994).

CEM quality assurance and quality control procedures should be required and the criteria used
to judge these procedures should be specified. Besides the daily calibration and maintenance
requirements of §503.45, quarterly calibration error checks of the CEMs are recommended.
Written calibration, testing, and maintenance procedures for CEMs should also be required from
incinerator operators.

CEMs should be required to meet certain performance specifications. These performance
specifications should establish the criteria used to judge the acceptability of the CEMs at the time
of installation. Important elements of performance specifications include performance test
procedures, monitor range and resolution, calibration gas requirements, response time, and
conditioning and operational test period requirements.

Data availability requirements should be required and defined. Is monitor downtime allowed for
monitor calibration, maintenance, and malfunctions? If so, how much and how frequently?

Data reduction and averaging procedures and calculations should be detailed. Specific procedures
for the calculation of THC exceedence incidents, for the percentage of THC exceedence time and
for correction of total hydrocarbons for oxygen and moisture should be defined.

Acceptable locations of CEM sample points and calibration gas injection points should be
specified. The chief consideration in CEM sample point location is that the measurement
obtained is representative of incinerator exit gases. The CEM sampling point should be located
such that the potential for gas stratification and air in-leakage are minimized and that manual
stack sampling and maintenance accessibility is provided. The quality and concentrations of
calibration gases also need to be specified.

Criteria should be defined for judging the validity of CEM data and determining when corrective
actions need to be taken.
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requirements in the same manner as she would specify THC CEM requirements.

The Agency has received requests for a variance from the CEM requirement from incinerators that
operate infrequently. In the proposed amendments to Part 503 (60 FR 54771, October 1995), EPA
proposed to amend § 503.46(b) to allow the permitting authority to specify an alternative to continuous
monitoring of the exit gas from a sewage sludge incinerator. EPA requested comments on whether small
incinerators should be allowed to monitor less than continuously, how the monitoring should be
performed, and how to decide which incinerators should be allowed to monitor less than continuously.
The Agency will consider all comments received on the proposed amendments when deciding if the
permitting authority should be able to exempt certain small incinerators from continuous THC or CO

monitoring.

7.7.3 INCINERATOR AND AIR POLLUTION CONTROL DEVICE

1
—

Statement of Regulation "
§503.46(c) ~ Air pollution control device operating parameters. ’ "

The frequency of momtormg for the sewage sludge incinerator air pollution control device
operating parameters shall be at least daily.

The requirements at §503.46 require the incinerator combustion temperature to be monitored
continuously. Air pollution control device operating parameters are to be monitored at least daily. The
values of these parameters should be consistent with the values observed during the performance test to
determine pollutant control efficiencies.

The regulations at Part 61, Subparts C and E do not specify operating parameters to be monitored. They

do reauire that no chanege in the oneration be made which would notentiallv increase bervllium or
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mercury emission rates above those estimated by the most recent stack test, until new emission rates are
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parameters that impact beryllium and mercury emission rates should be established and monitored.

Part 503 provides flexibility in establishing permit conditions for incinerator and APCD operating
parameters. This flexibility is necessary so that appropriate conditions can be applied, based on
incinerator and APCD designs and operating procedures; it also burdens the permit writer with the
responsibility of identifying important operating parameters and establishing limits for them. When
writing permits, the permit writer should consider the following:

e Specific averaging times ensure enforceability
® Ranges allow for some operational flexibility.
* Pollutant limits must be tied to the values of the operating parameters observed during any

performance tests. It is important to understand that the conditions that exist during a
performance test can restrict the future operations of the incinerator and its APCD.
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Some key parameters for which permit writers should consider establishing permit conditions inciude:

¢ Auxiliary fuei type and feed rates—in some cases, an increase in auxiliary fuei(s) feed rate may
increase pollutant emission rates. Permit writers should consider limiting the type(s) and feed
rates of auxiliary fuels.

¢ Incinerator combustion temperature—low combustion temperatures for even short time periods
can result in poor combustion efficiencies, and short-term increases in organic and odor-causing
emissions. Higher combustion temperatures can result in increased metals volatilization and
metals loading on the APCD. Because it may be difficult to reliably measure the combustion
zone temperature in many incinerators, another sampling location within or near the combustion
chamber can be used as an indicator of combustion zone temperature. The location should be
away from any quench water or air injection points.

¢ Temperature of flue gas entering the APCD—increased temperature at the inlet to the APCD

increases the vnlahllfv of metals that mav be present. Metals that remain in the vapor form in
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the APCD will be less efficiently captured.

* Venturi scrubber pressure drop—particulate and metals removals decrease with reduced pressure
P PRpAyY
1Up.

_ £

A4 raorlc filier pIressure urop——a lOW pressurc Cll'Op can DC indicaiive of torn or mlssmg filters that
can lead to increased particulate and metals emissions. A high pressure drop can be indicative
of plugged or "blinded” fiiters that could potentially fail.

¢ Electrical power applied to an electrostatic precipitator or ionizing wet scrubber—reduced
electrical power or the number of fields in operation decreases the rate of particle charging thus
decreasing collection efficiencies. The unit of power applied and where the applied power is
measured also should be specified.

Permit writers should also remember that sewage sludge incinerators and their control equipment are
complex systems and that many of the parameters outlined earlier are related. Permit writers should be
aware of operating parameters and potential permit conditions that may conflict. Conflict also may occur
when parameters used to gauge compliance cannot be simultaneously operated at their worst-case
conditions. One example might be incinerator combustion temperature conditions established to maximize

organic destruction and to minimize metal volatilization. Permlt writers should also be alert to parameter

limits that could violate permit conditions for reasons that may not be related to emissions. For example,

a low APCD pressure drop may result from reduced air flow rate or lower sewage sludge charging rates
nnd mat Fenmn ATV me~hlameao
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The permit should contain requirements for maintaining records that demonstrate compliance with the
operational standard, pollutant limits, and management practices. Specific records that must be
maintained by the person who fires sewage sludge in a sewage sludge incinerator are listed in §503.47.
In general, the recordkeeping requirements in §503.47 pertain to the monitoring requirements in
§503.46. The records are required to be developed and retained for at least 5 years by any person who
fires sewage sludge in a sewage sludge incinerator. These records will be largely based on other pieces
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of information and documents such as air dispersion models, testing procedures, calculations, and
incinerator design and operating manuals. Without this documentation, the incinerator operator will not
be able to support reports made to the permitting authority. Similarly, the permitting authority will not
have enough information to make complete evaluations of compliance or to judge the adequacy of the
information used to show compliance.

Because the Part 503 rule does not detail documentation requirements, the permit writer needs to be
specific enough so that the person who fires sewage sludge knows what is expected. Depending on the
specific requirement, the permit writer may require documentation to be submitted in the permit
application, during the review of the application, and after the permit has been issued (as an ongoing
permit condition). Some of the recordkeeping requirements in § 503.47 are very specific and some must
be developed by the permit writer based on site-specific conditions. This document provides general
recommendations for recordkeeping and documentation. The recordkeeping requirements and
recommended documentation to be discussed in this section has been divided into the following four
categories, each to be discussed individually in greater detail:

Incinerator information

Dispersion modeling

Stack gas data

Sewage sludge monitoring information.

7.8.1 INCINERATOR INFORMATION

(— Statement of Regulation

‘ §503.47(a) The person who fires sewage sludge ina sewage sludge incinerator shall develop the information
in §503.47(b) through §503.47(n) and shall retain that information for five years.

§503.47(g) Values for the air pollution‘ control device operating parameters.

Detailed information about each sewage sludge incinerator and its air pollution control device is necessary
in order to establish proper sewage sludge pollutant limits and sewage sludge monitoring frequencies.
This information should include:

¢ The number of sewage sludge incinerators.

e The type of each sewage sludge incinerator (e.g., multiple hearth or fluidized bed).

e The design and typical operating capacities of each incinerator in dry pounds of sewage sludge
fired per hour.

e The operating schedule for each incinerator.
¢ The type and firing rate of auxiliary fuel(s).
e The type of air pollution control device used for each sewage sludge incinerator. Permit writers

may also request specific design and operating parameters for the air pollution control system in
order to evaluate the adequacy of emissions control.
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Certain incinerator exhaust stack parameters also need to be determined and documented so that a
dispersion factor can be obtained. Important stack parameters to document are:

Stack height (the distance from ground level to the top of the stack discharge point)
Stack diameter (if round) or stack opening length and width (if rectangular or square)
Stack gas discharge velocity at or near the top of the stack

Stack gas discharge temperature at or near the top of the stack.

Because this information is unlikely to change very often, if at all, it would be appropriate for this general
information to be submitted as part of the permit application. The permit writer should include a permit
condition requiring the notification of the permitting authority of any changes in the information submitted
in the application as soon as the person who fires the sewage sludge is aware of the change (preferably
before the change occurs).

7.8.2 DISPERSION MODELING

Statement of Regulation

§503.47(a) The person who fires sewage sludge in a sewage shidge incineiator shall develop the information
in §503.47(b) through §503.47(n) ‘and shall retain that information for five years.

§503.47(j) The stack height for the sewage sludge incinerator.

§503.47(k) The dispersion factor for the site where the sewage sludge incinerator is located.

Part 503 requires the use of a Dispersion Factor (DF) to calculate limits for lead, arsenic, cadmium,
chromium, and nickel in sewage sludge fed to a sewage sludge incinerator. Because the pollutants subject
to dispersion modeling requirements can be assumed to behave similarly (all act as particles and do not
undergo atmospheric reactions), one DF can be used to calculate pollutant limits for all five regulated
metals.

The increase in the ground level ambient air pollutant concentration at or beyond the property line can
be determined by using an air dispersion model. Models provide differing levels of sophistication and
suitability depending on the modeling application. Because of the variety of models available and the
potential complexities in their use, a modeling protocol should be reviewed by the permitting authority
prior to conducting any sophisticated dispersion modeling. A modeling protocol establishes procedures,
data requirements and acceptable assumptions. A protocol can help to avoid misunderstandings and the
need to conduct additional modeling runs.

The regulations do not specify acceptable methods of dispersion modeling to be applied to development
of a DF; methodologies acceptable to both the person who fires the sewage sludge and the permitting
authority should be developed on an individual basis. Many technical issues need to be considered when
discussing the application of air dispersion models, such as:

The mathematical algorithm of the model

Meteorological data requirements

Averaging times for emission rates and predicted ambient air impacts
Topographic and land use considerations
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e Receptor site locations
¢ Downwash considerations.

The permit writer and incinerator operator may wish to refer to Guidelines on Air Quality Models
(Revised) and Screening Procedures for Estimating the Air Quality Impact of Stationary Sources (both
published by EPA) for more detailed discussions on the application of dispersion models. The permit
writer and incinerator operator should also get help from personnel trained and experienced in dispersion
modeling whenever possible, to conduct and review dispersion modeling runs.

Regardless of the model chosen, the permit writer should require complete modeling documentation and
should thoroughly review this documentation after modeling is conducted. Sewage sludge incinerators
should be required to maintain the following documentation:

® Modeling protocols.

e Complete modeling reports that follow the approved protocols and include the model used, who
performed the modeling, all model input data, and the output of the model.

¢ The pollutant emission rates used.

¢ A scale diagram that shows the location of the incinerator stack(s), property lines, buildings and
other significant structures. The diagram should indicate building dimensions and distances
between buildings, property lines and the incinerator stack(s).

¢ A map of the area that shows its topography and land use.

e The value of the dispersion factor used to calculated pollutant limits and how it was calculated.

7.8.3 STACK GAS DATA

Statement of Regulation

© §503.47(a).  The person who fires sewage sludge in a sewage. sludge incinerator shall develop the information
in §503.47(b) through §503.47(n) and shall retain that mformauon for five years.

o ‘§503.47 (@) lnformatmn that indicates the requu‘ements in the Nahonal Em:ssxon Standard for berylhum in
: Subpart Cof 40 CFR Part 61 are met '

§503.47(e) Information that indicates the requirements in the National Emission Standard for mercury in
3 Subpart Eof40CFRPart61 aremet.: S

- §503.47Q) "The control efficiency for ma, arsenic, cadminm, chmmium, and nickel for each sewage sludge
incinerator. :

§503.47(m)  The risk specific concentration 'for"éh‘rgmimii cglaqa;éq‘usinge'qugﬁon (6), if applicable.

Stack gas data required to be obtained and retained by sewage sludge incinerator operators can be divided
into two categories: stack test data and continuous emissions monitoring (CEM) data.
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Stack Test Data

The sewage sludge incinerator operator is required to conduct incinerator emissions stack testing by the
following regulations:

® Part 503, Subpart E—Determine control efficiencies for lead, arsenic, cadmium, chromium, and
nickel

® Part 61, Subpart C—Determine beryllium emission rate
® Part 61, Subpart E—Determine mercury emission rate.

Before discussing the specific documentation requirements of the testing outlined above, it may be helpful
to discuss some general stack testing documentation needs. As with dispersion modeling, a protocol must
be prepared for review by the permitting authority before any stack testing is performed. A stack test
protocol can prevent misunderstandings and the need for frustrating and costly re-tests. A stack test
protocol should establish approved sampling and analytical methods, sample point location(s), and
incinerator and air pollution control device operating conditions. The final stack test report should follow
the established protocol and should explain deviations from agreed-upon procedures and operating
conditions. The test report should document the following:

¢ Sampling methods including the amount of sample, the duration of sampling, the number of
samples, time and date of samples, person who conducted sampling, and sample point locations.

¢ Analytical methods including the number, time, date, and analyst for each analysis.
¢ Raw sampling and laboratory sheets.
¢ Calculation sheets.

® Quality assurance and quality control procedures such as sample train leak tests and sampling and
laboratory equipment calibrations and checks.

* Chain-of-custody sheets.

* Incinerator operating parameters during testing such as sewage sludge feed rate, auxiliary fuel
feed rate, oxygen concentrations, and incinerator temperatures. The locations of oxygen and
temperature monitors should be specified. '

¢ Applicable air pollution control device parameters during testing, such as stack gas opacity,
pressure drop across the pollution control device, scrubber liquid flow rates and solids
concentrations, stack gas flow rates, temperatures and pressures, and electrostatic precipitator
field power, voltage, and amperage being applied during testing.

Part 503, Subpart E requires that both the mass of a pollutant in the sewage sludge fed to a incinerator
and the mass of that pollutant in the incinerator exhaust stack gas be determined in a performance test.
The mass of pollutants in the incinerator exhaust can be determined by stack testing and documented as
described in the earlier paragraph. The mass of pollutants in the sewage sludge fed to the incinerator can
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be determined by sewage sludge sampling and analysis. Sewage sludge sampling should precede stack
sampling by the time it takes a metal molecule to move through the incinerator so that the same sludge
is compared at both ends. Sewage sludge sampling documentation that should be maintained from the
performance test includes:

Sampling and analytical methods

Sample point(s)

Sample times, amounts, and frequencies

Sample compositing techniques

Raw sampling and laboratory sheets
Calculation sheets used in sampling and analysis
Chain-of-custody sheets

Quality assurance and quality control data.

Part 61, Subpart C and Subpart E require initial performance testing to verify compliance with beryllium
and mercury emission standards. The documentation requirements for stack gas and sewage sludge
sampling described earlier also would apply to these emission standards. Because both the beryllium and
mercury emission standards are expressed as grams emitted in a 24-hour period, documentation is needed
to show that incinerator operating conditions do not deviate from those conditions used to demonstrate
worst-case beryllium and mercury emissions in a 24-hour period. Subpart E also requires that
incinerators with mercury emissions greater than 1,600 grams per 24-hour period must monitor and
document mercury emissions by either stack testing or sewage sludge sampling and analysis annually.

Recommendations for stack gas sampling methods to be used are as follows:
¢ Beryllium—EPA Method 104 found in Part 61, Appendix B
e Mercury—EPA Method 101A found in Part 61, Appendix B

e Other metals—EPA protocol entitled “Methodology for the Determination of Metal Emissions
in Exhaust Gases from Hazardous Waste Incineration and Similar Combustion Processes."

Continuous Emissions Monitoring Data

—

t t of i0)

§503.47(a) The person who fires sewage sludge in a sewage sludge incinerator shall develop the information
in §503.47(b) through §503.47(n) and shall retain that information for five years.

$503.47(c) The total hydrocarbons concentration in the exit gas from the sewage shrdge incinerator stack,

£503.47(H) The combustion temperatures, including the maximum combustion temperamre, for the sewage
sludge incinerator,

§503.47(h) The oxygen concentration and information used tomeasure moisture oontént' in the exit gas from
the sewage sludge incinerator stack. : ,

§503.47(n) A calibration and maintenance log for the instruments used to measure the total hydrocarbons.
concentration and oxygen concefitration 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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Statement of Regulation

§503.40 Applicability

A

(c)  The managenient praeace in 5503.45(:;), the trequency of manitormg :requu-ement for total
hydrocarbon concentration in §503.46(b) and the recordkeeping re s for to
hydrocarbon concentration in §503.47(c) and (n) do not apply if the tonowing cmnlxtions are:
met: :

(1) - The exit gas from a sewage sludge inmnerﬁtor stack is momtored contmuously for carbon» .
monoxide. v

2) The monthly average concentration of carbon monoxide in ‘the exit gas from a
sewage sludge incinerator stack, corrected’ I'or zero percent moistare and to seven
percent oxygen, does not exceed 100 parts per mﬂﬁon on a volmnetric basis

(3} The person who fires sewage sludge in a»sewaga siudge inchermr retaius the following
information for five years:
(i) ' The carbon monoxide coucentratilms in the exit gts, and '
@) A calibration and maintenance log for the instrument used to measure the earbon
monoxide concentration. .

4) Class I sludge management facilities, PO’I’Ws (as deﬂned in 40 CFR 501.2) with a design

flow rate equal to or greater than one million gallons per day, and’ POTWs that serve a
population of 10,000 people or greater submit the monthly average carbon monoxide

concentrations in the exit gas to the permitting suthority on February _19 of -each year.

The use of continuous emissions monitors at sewage sludge incinerators is required by Part 503, Subpart
E. This subpart requires the use, calibration, and maintenance of CEMs to determine total hydrocarbon,
oxygen, and moisture concentrations in the incinerator stack gases. A CEM for CO can be used as an
alternative to a CEM for THC.

As indicated earlier in Section 7.7, the Part 503 regulation does not specify CEM performance and
recordkeeping requirements. The CEM data issues identified in this section also need to be considered
and resolved before establishing recordkeeping requirements. Generic recommendations for CEM
documentation that should be maintained by the sewage sludge incinerator operator include:

e Daily calibration records, including a description of calibration procedures, the time and date of
each calibration, the calibration gas values, the CEM calibration results, any automatic calibration
correction factors used, and any corrective actions taken.

» Daily maintenance records, including a description of any maintenance and corrective actions and
the amount of monitor downtime.

o Other records of quality assurance and quality control procedures, including quarterly calibration
error determinations.

¢ The criteria used to specify invalid CEM data. The operator should be required to document
what CEM data are excluded and why they were excluded from the calculation of the monthly
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average for total hydrocarbons or for carbon monoxide. The operator should be required to
calculate monitor downtime on a monthly basis.

® A description of data reduction and averaging procedures and calculations approved by the
permitting authority.

® The criteria used to specify when corrective actions must be taken and preventative maintenance
schedules and procedures.

® The locations of the CEM sample points, stack gas sample ports, and calibration gas injection
points.

® The initial certification plan and final test report for the CEM system.

As previously indicated, the permit writer may want to refer to EPA’s THC Continuous Emission
Monitoring Guidance for Part 503 Sewage Sludge Incinerators (EPA 1994).

The permit writer also may require calibration and maintenance records for sewage sludge feed monitors,
auxiliary fuel feed monitors, monitors for pressure drop across wet scrubbers, incinerator combustion
temperature monitors, and any monitors for other operating parameters specific to a particular incinerator
be kept. The permit writer may consider requiring that records of any deviations of operating parameter
values be kept.

7.8.4 SEWAGE SLUDGE MONITORING INFORMATION

|| Statement of Regulation

§503.47(2)  The person who fires sewage sludge in a sewage sludge incinerator shall develop the information
in §503.47(b) through §503.47(n) and shall retain that information for 5 years.

§503.47() The concentration of lead, hrsénic, cadmium, chromium, and nickel in the séwage sludge fed to
the sewage sludge incinerator. '

§503.47()  The sewage sludge feed rate.

Sewage sludge incinerator operators are required by Part 503, Subpart E to record the sewage sludge feed
rate for a sewage sludge incinerator and the concentrations of lead, arsenic, cadmium, chromium, and
nickel in the sewage sludge that is incinerated. The frequency of monitoring of metals concentrations in
the sewage sludge to be burned depends on the amount of sewage sludge fired in an incinerator. Table
1 of §503.46 outlines the monitoring frequency requirements.

Sewage sludge incinerators are generally designed and built to operate continuously, but a sudden change
in the quantity of sewage sludge fed to the incinerator can develop dramatic changes in operation. As
a result, the combustion process can be upset and THC concentrations can increase. Feed rate changes
also affect air pollution control devices, which operate within specific design parameters. When the
sewage sludge feed rate varies, the incinerator off-gases also will vary in quantity and temperature. This
variability can decrease the efficiency of the air pollution control devices and result in excess emissions
for particulate matter and metals.
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Under steady-state conditions, the firing of sewage sludge provides enough heat both to evaporate the
large quantities of water that enter with the sewage sludge and to initiate combustion of the new sewage
sludge. Keeping constant the volume of the sewage sludge incinerated optimizes the required rate of
excess air and therefore reduces heat lost in excess air. In the case of multiple-hearth incinerators, ash
is not removed from the incinerator until it has cooled and given up its heat to entering combustion air.
It is almost impossible to achieve these optimum conditions unless the sewage sludge feed is consistent
(Perking 1974; EPA 1981, 1979/1987; WPCF 1988).

The sewage sludge feed rate should be monitored to provide information to the operator on the amount
of sewage sludge fed to the incinerator(s). Monitoring the sewage sludge feed rate ensures that it does
not exceed the feed rate used to establish the concentration limits for the metal pollutants.

The most widely used instruments to measure the incinerator sewage sludge feed rate are load cell
conveyor belt scales. The weight of sewage sludge on the belt is measured by strain gauges. As the
weight on the belt increases, the stress on the load cell increases, which causes a corresponding change
in the electrical resistance of the strain gauge. The electrical resistance, combined with the speed of the
belt, is fed to a microprocessor that calculates the mass per unit time of sewage sludge on the belt. These
scales, like any other instrument, often need calibration, require maintenance, and must be replaced when
beyond repair (EPA 1992a). Based on the requirements of Part 60, Subpart O, the sewage sludge feed
rate monitor should be certified by the manufacturer to have an accuracy of plus or minus 5 percent over
its operating range. The monitor should be calibrated and adjusted at a frequency necessary to maintain
this accuracy. The recommended frequency of sewage sludge feed rate monitor calibration should be
based on the manufacturer’s recommendation. The calibration frequency can be adjusted by the
permitting authority, if warranted by a review of calibration records obtained from the incinerator
operator.

Important sewage sludge monitoring documentation and records that should be maintained by sewage
sludge incinerator operators include:

¢ Sewage sludge feed rates (on a dry basis) expressed as hourly, daily, and annual averages

¢ The operating range of the sewage sludge feed rate monitor and a certification of the monitor’s
accuracy over that range

¢ Calibration and maintenance records of the sewage sludge feed rate monitor

¢ Records of sewage sludge feed rate monitor malfunctions, corrective actions, and downtime

* Sewage sludge sampling records including the methods used, sample amounts, compositing
techniques, times and dates, sample point locations, person(s) who obtained samples, and chain
of custody sheets

® Sewage sludge analytical results including the methods used, times and dates of analysis,

laboratory data and calculation sheets, person(s) performing the analysis, and laboratory quality
assurance and quality control procedures that were followed.
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Permit writers need to stipulate the acceptable sewage sludge sampling and analytical methods to be used.
Permit writers can refer to the following EPA documents for detailed guidance on sewage siudge

sampling and analysis:

SW-846, Test Methods for Evaluating Solid Wastes

POTW Sludge Sampling and Analysis Guidance Document

Hazardous Waste Incineration Measurement Guidance Manual

Handbook on Quality Assurance/Quality Control Procedures for Hazardous Waste Incineration.

7.9 REPORTING REQUIREMENTS

of Regulation

§503.48(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 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.

L=

The reporting requirements of Part 503 provide a regulatory mechanism that allows permitting authorities
to gather information from sewage sludge incinerators to assess compliance. Because all sewage sludge
incinerators are classified as Class 1 sludge management facilities, all sewage sludge incinerators as
defined in §503.41 are subject to the reporting requirements of §503.48.

These reporting requirements establish a minimum for reporting sewage sludge incinerator emission and
operating records. The person who fires the sewage sludge is required to submit the information in
§§ 503.47(b)-(h) to the permitting authority each year, provided sewage sludge was fired to the incinerator
in that particular year.

The information specified in §§ 503.47(b)-(h) is more complex than it may appear to be. As discussed
in Sections 7.7 and 7.8, the information required in §503.47 is largely based on other pieces of
information. Without detailed information, the permitting authority may not be able to verify the validity
of the §503.47 information and draw accurate and complete conclusions on the compliance status of the
sewage sludge incinerators. Therefore, the imposition of more detailed recordkeeping and reporting
permit conditions may be necessary.

The permit writer may want to establish reporting formats so that the information is meaningful and
useful for evaluating compliance and enforcing standards and limits. Examples include specifying
averaging times for CEM and APCD operating parameter data, and combustion temperature. The permit
writer also may want to specify the more frequent reporting of certain data. For example, by reviewing
CEM data submitted by an incinerator operator every quarter, the permitting authority can identify
patterns of noncompliance earlier than would be possible using the § 503.48 requirements. Once these
emission exceedences are identified, actions can be taken to correct these violations and prevent future
ones.

When permit writers specify permit conditions that require the detailed record keeping and monitoring
described earlier, they may also want to include requirements to report or make available to the
permitting authority these records and data.
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7.10 SCENARIO FOR THE INCINERATION STANDARD

This section discusses a scenario for a sewage sludge incineration standard. The scenario contains the
requirements for the seven elements of a Part 503 standard (i.e., general requirements, pollutant limits,
management practices, operationa! standards, and frequency of monitoring, recordkeeping, and reporting
requirements).

The standard in this scenario protects public health from reasonably anticipated adverse effects of
pollutants in sewage sludge. This is the only scenario for a sewage sludge incineration standard under
Part 503.

7.10.1 SCENARIO 1 - FIRING OF SEWAGE SLUDGE IN A SEWAGE SLUDGE
INCINERATOR

In this scenario, the National Emission Standard for beryllium and mercury and site-specific pollutant
limits for arsenic, cadmium, chromium, lead, and nickel have to be met. In addition, requirements for
the concentration of total hydrocarbons (THC) in the stack exit gas have to be met.

Note that §503.40(c) indicates that the management practice in §503.45(a) concerning a continuous
emissions monitor for THC and the frequency of monitoring requirement for THC in §§503.47(c) and
(n) do not apply if the following conditions are met:

(1) The exit gas from a sewage sludge incinerator stack is monitored continuously for carbon
monoxide (CO).

(2) The monthly average concentrating of CO in the exit gas, corrected for zero percent moisture
and to seven percent oxygen, does not exceed 100 parts per million on a volumetric basis.

(3) The person who fires sewage sludge in a sewage sludge incinerator retains the following
information for 5 years:

(i) The CO concentrations in the exit gas; and

(i) A calibration and maintenance log for the instrument used to measure the CO
concentration.

(4) Class I sludge management facilities, POTWs (as defined in § 501.2) with a design flow rate
equal to or greater than one million gallons per day, and POTWs that serve a population of
10,000 people or greater submit the monthly average CO concentration in the exit gas to the
permitting authority on February 19 of each year.

The elements of a Part 503 standard for this scenario are presented below.
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ELEMENTS OF A PART 503 STANDARD - SCENARIO 1

General requirements:

Pollutant limits:

Management practices:

Operational standard
{total hydrocarbons):

Frequency of monitoring:

Recordkeeping:

Reporting:

Requirements in §503.42

NESHAPS for beryllium and mercury (see §§503.43(a) and (b))

Site-specific for arsenic, cadmium, chromium, lead and nickel (see

§§503.43(c) and (d))

Requirements in § 503.45

Requirements in §503.44
Requirements in §503.46
Requirements in § 503.47

Requirements in §503.48

7-49




7. INCINERATION - PART 503 SUBPART E

REFERENCES

Perking, H. C. 1974. Air Pollution. McGraw-Hill, Inc. New York, NY.
U.S. EPA. 1972. Sewage Sludge Incineration. August 1972. R2-72-040.

U.S. EPA. 1978a. Sludge Handling and Conditioning. Washington, DC. September 1978. 430/9-78-
002.

U.S. EPA. 1978b. Sewage Sludge Treatment and Disposal, Volume 2. Washington, DC. April 1978.
625/4-78-012.

U.S. EPA. 1981. Engineering Handbook for Hazardous Waste Incineration. Washington, DC.
September 1981. SW-889.

U.S. EPA. 1979. Process Design Manual for Sludge Treatment and Disposal. U.S. Environmental
Protection Agency 625/1-79-001, January 1987,

U.S. EPA. 1983. Guidance Manual for Hazardous Waste Incineration Permits. Washington, DC. July
1983. SW-966.

U.S. EPA. 1985. Guidelines for Determining Good Engineering Practice Stack Height.

U.S. EPA. 1989. Technical Support Document: Incineration of Sewage Sludge. Draft. Washington:
Office of Water.

U.S. EPA. 1990a. Guidance Document for Testing and Permitting Sewage Sludge Incinerators. Draft
Report. Midwest Research Institute. September 1990.

U.S. EPA. 1990b. Guidance for Writing Case-by-Case Permit Requirements for Municipal Sewage
Sludge. Office of Water. May 1990. 505/8-90-001.

U.S. EPA. 1990c. Locating and Estimating Air Toxics Emissions from Sewage Sludge Incinerators.
May 1990 EPA-450/2-90-009.

U.S. EPA. 1992. Technical Implementation Document for EPA’s Boiler and Industrial Furnace
Regulations. March 1992. EPA-530-R-92-011.

U.S. EPA. 1992a. Sewage Sludge Incinerator Total Hydrocarbon Analyzer Evaluation. Cincinnati, OH:
Office of Research and Development, Wastewater Research Division.

U.S. EPA. 1993. The Preamble to 40 CFR Part 503 Standard for the Use and Disposal of Sewage
Sludge. February 1993, 58 FR 9248.

U.S. EPA. Technical Support Document for Proposed Publicly Owned Treatment Works Sludge
Incineration Regulation. Washington, DC. July 1992.

7-50



7. INCINERATION - PART 503 SUBPART E

U.S. EPA. THC Continuous Emission Monitoring Guidance for Part 503 Sewage Sludge Incinerators.
June 1994. EPA 833-B-94-003.

Water Pollution Control Federation. 1988. Incineration, Manual of Practice. No. OM-11. Alexandria,
VA.

7-51



8. PATHOGEN AND VECTOR ATTRACTION
REDUCTION - PART 503 SUBPART D

QUICK REFERENCE INDEX

Section Page

INTRODUCTION 8.1 8-1
WHAT ARE PATHGOGENS AND VECTOR ATTRACTION? 8.2 8-2
PATHOGENS 82
VECTOR ATTRACTION 8-3
WHEN DOES PATHOGEN AND VECTOR ATTRACTION REDUCTION HAVE TO OCCUR? 8.3 84
PATHOGEN REDUCTION 84
VECTOR ATTRACTION REDUCTION 86
FREQUENCY OF MONITORING 84 8-7
SPECIAL DEFINITIONS 8.5 8-10
CLASS A PATHOGEN ALTERNATIVES 8.6 8-11
ORDER IN WHICH PATHOGEN AND VECTOR ATTRACTION REDUCTION IS ACHIEVED 8-1i
REGROWTH REQUIREMENT 8-12
CLASS A ALTERNATIVE 1 8-13
CLASS A ALTERNATIVE 2 8-15
CLASS A ALTERNATIVE 3 8-17
CLASS A ALTERNATIVE 4 8-19
CLASS A ALTERNATIVE 5 8-20
CLASS A ALTERNATIVE 6 8-24
CLASS B PATHOGEN ALTERNATIVES 8.7 8-25
ORDER OF PATHOGEN AND VECTOR ATTRACTION REDUCTION 8-26
CLASS B ALTERNATIVE 1 8-26
CLASS B ALTERNATIVE 2 8-27
CLASS B ALTERNATIVE 3 8-29
CLASS B SITE RESTRICTIONS 8-30
VECTOR ATTRACTION REDUCTION OPTIONS 8.8 8-32
VECTOR ATTRACTION REDUCTION OPTION 1 8-32
VECTOR ATTRACTION REDUCTION OPTION 2 8-33
VECTOR ATTRACTION REDUCTION QPTION 3 8-34
VECTOR ATTRACTION REDUCTION OPTION 4 8-35
VECTOR ATTRACTION REDUCTION OPTION 5 8-36
VECTOR ATTRACTION REDUCTION OPTION 6 8-37
VECTOR ATTRACTION REDUCTION OPTION 7 8-38
VECTOR ATTRACTION REDUCTION OPTION 8 8-38
VECTOR ATTRACTION REDUCTION OPTION 9 8-39
VECTOR ATTRACTION REDUCTION OPTION 10 8-40
VECTOR ATTRACTION REDUCTION OPTION 11 841

8.1 INTRODUCTION

This chapter provides guidance on the requirements for pathogen and vector attraction reduction in Part
503, Subpart D. The requirements in this Subpart apply to sewage sludge that is land applied or placed
on a surface disposal site and to a land application site or surface disposal site under certain situations.
This chapter assumes that the sewage sludge is regulated under Part 503 (see Chapter 2) and the use or
disposal practice is either land application or surface disposal (see Chapters 4 and 5).
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82 WHAT ARE PATHOGENS
AND VECTOR ATTRACTION? For the purpose of this regulation, "pathogens”

and "vector attraction" are defined as follows:
8.2.1 PATHOGENS
Pathogenic organisms are disease-causing
organisms. These include, but are not limited to,
certain bacteria, protozoa, viruses, and viable
helminth ova. §503.31(f).

Pathogens are organisms capable of causing
diseases. These include certain bacteria, fungi,
viruses, protozoa (and their cysts) and intestinal

parasites (and their ova). These organisms Vector attraction is the characteristic of sewage
produce disease by entering the body, and then sludge that attracts rodents, flies, mosquitos, or
interfering with one or more metabolic functions. other organisms capable of transporting infectious
The diseases produced are communicable because agents. §503.31(k).

the organisms are transferred from infected hosts

to potential hosts through either direct O indirect  ——

physical contact.
Pathogens are found in the following wastewater:

¢ Residential wastewater, including that related to personal hygiene, toilet use, clothes washing and
food preparations

e Commercial food processing and preparation wastewater
¢ Street run-off (in systems with combined sewers).

These organisms enter the treatment works in both active and inactive states (see the discussion below
of individual organism types). Regardless of type, pathogenic organisms are removed by sedimentation
and entrainment in biological flocs in secondary treatment. Their removal rates in a treatment works can
be well in excess of 90 percent. Nevertheless, this still leaves sufficient levels of organisms in the
treatment works effluent to pose a health threat - hence the inclusion of disinfection requirements in most
permits to treatment works that treat domestic sewage. Pathogens removed from the wastewater can
concentrate in the sewage sludge.

The different types of pathogens include:

e Bacteria—Bacteria are single celled organisms. In general, bacteria are the only pathogens that
can carry out their entire life cycle outside of a "host," or infected organism. Pathogenic bacteria
are heterotrophic; that is, they use organic materials as both carbon and energy sources. Because
pathogenic bacteria can complete their life cycles outside man (or another host), sewage sludge
that has been treated to reduce pathogens can be reinfected, or may exhibit an increase in
bacterial concentration under conditions favorable to the bacteria.

¢ Viruses—Viruses are wholly parasitic in nature. They are capable of reproducing only through
the invasion of the host organism’s own cells. Viruses that cause disease in man are typically
present in the gut, and thus are routinely present in domestic sewage. Viruses have been found
to be removed effectively by sedimentation (presumably through entrainment in sewage sludge
floc particles) and are thereby concentrated in sewage sludge.
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e Parasites—Parasites include

arasites—Pa ude p
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Most of the muiticeiluiar parasites are worms of various types. These infect their host through
the ingestion of parasite ova. The ova changes to an active worm in the gut. Some types then
remain in the gut, while others invade other body tissues. For example, helminth are flatworms
associated with meat-animals (such as cattle and sheep) and with rodents. Disease is caused by
the development of one or more worms in the gut. In the case of some helminths, the worm will
migrate to other tissues, such as the heart or nervous system. This results in conditions
potentially fatal to the infected host.

¢ Fungi—Fungi are non-photosynthetic plants that reproduce by generating spores. The pathogenic
nature of certain fungi is exhibited when the spores are inhaled by humans. In general, the
pathogenic effect exhibited is the result of the growth of the fungi in the nasal passages, throat,

mouth or lunes of the individual,

outh or lungs of the individual
The pathogens for which requirements are established in Part 503 are Salmonella sp. bacteria, enteric
viruses, and viable helminth ova. In some cases, fecal coliform density is used as an indicator of the

eancetber o~ Al mn i e e S e PO, . g | ..L-; B 7S . i~ Fnee ¢la P T T

ucuauy' of these micr uutgambma EPA concluded that if the requirenients 1or tiese tnrec miCroorg
are met, other pathogens in sewage sludge also are reduced.

8.2.2 VECTOR ATTRACTION

Vector attraction is any characteristic that attracts disease vectors. Disease vectors are animals that, as
a result of some aspect of their life cycle, are capable of transporting and transmitting infectious agents.
Their interaction with humans provides a pathway for the transmission of disease. Vectors are themselves
not pathogenic. Vectors fall into two broad categories:

Insects—These include fleas, flies and mosquitos. They typically transmit disease through their
feeding habits; in the case of mosquitos and fleas, pathogens are picked up and spread by biting
and feeding on infected animals or humans, and subsequently feeding on an uninfected animal
or human. Flies and certain other insects typically transmit disease through the contamination
of exposed food on which they are feeding.

Mammals—Rodents are the most well known mammalian vectors but other mammals, including

ctors. In general. mammals act as disease vectors
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g
by acting as hosts for infected insects (such as fleas) and transporting the infected insects to
places where they may come into contact with humans.

In general, unprocessed sewage siudge contains an organic componeni that is an atiractive food source
to certain vectors. Specific components of raw sewage sludge that act as attractants include feces and
food wastes.

83



T a2 &N 4 o AU ISP B, S At _1 P | oo oa

The Pari 503 IUqUII'CIIlCIl[S IOI VECIOr attraction reauciion are a grleu either io reduce the food source
in sewage sludge or to place a barrier between the sewage sludge and the vector. The barrier prevents
access to the food source in the sewage siudge.

8.3 WHEN DOES PATHOGEN AND VECTOR ATTRACTION REDUCTION
HAVE TO OCCUR?

8.3.1 PATHOGEN REDUCTION
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pathogenic organisms

¢ Alteration of the characteristics of the sewage sludge such that if any exposure to pathogenic
organisms occurs after sewage siudge processing, the likelihood of re-infection is minimized

¢ Handling of the sewage sludge in a manner so as to minimize the chance for reintroduction of
pathogenic organisms.

The reduction of pathogenic organism is not the primary goal of most of the sewage sludge stabilization
processes even though those processes generally are effective at reducing pathogens. Commonly used
sewage sludge stabilization processes that also reduce pathogens include:

¢ Anaerobic digestion
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503 pathogen requirements are time-related (i.e., they have to be met either at the time the sewage sludge

is used or disposed or at the time controi over the sewage siudge is lost). The Part 503 pathogen
requirements subject to this time-related requirement include:

(1) Measurement of either fecal coliform or Salmonella, sp. bacteria for all of the Class A pathogen
alternatives; and

(2) Measurement of enteric viruses and viable helminth ova densities in Class A Alternative 4.

The purpose of the time-related pathogen requirements is to ensure that the requirements for the density
of certain pathogens are met as close as possible to when the sewage sludge is either used or disposed

or when control over the sewage sludge is lost. The three situations for which the time-related pathogen
rmmrementc :mnlv are discussed below.
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The first situation is "at the time of use or disposal.” This means as close as possible to when the sewage
sludge is used or disposed. This may be, for example, 3 days before it is used or disposed depending
on the time to collect and analyze a sample of sewage sludge and receive the results.

If the sewage sludge is used or disposed before the analytical results are received, the sample should be
collected when the sewage sludge is actually used or disposed (e.g., when the sewage sludge is applied
to the land). Of course, the risk with this approach is that the analytical results may indicate that a Part
503 pathogen requirement is not met. In this case, there would be a violation of that requirement because
the sewage sludge already has been used or disposed.

The last two situations for the time-related pathogen requirements are situations where control over the
sewage sludge is lost. In the case of sewage sludge sold or given away in a bag or other container, the
sewage sludge is first treated to meet the Part 503 requirements for pollutants, pathogens, and vector
attraction reduction. After those requirements are met, the sewage sludge usually is placed in a bag or
other container for sale or give away for application to the land. When and where the sewage sludge is
land applied is unknown in this case. The last opportunity for the time-related pathogen requirements
to be met is when the sewage sludge is prepared for sale or give away in a bag or other container for
application to the land.

The other situation is when sewage sludge is prepared to meet the EQ requirements. Because there is
no control over the actual application of an EQ sewage sludge (i.e., an EQ sewage sludge is not subject
to the land application general requirements and management practices), the last opportunity that the time-
related pathogen requirements can be met in this situation is when the sewage sludge is prepared to meet
the three quality requirements for an EQ sewage sludge.

The Part 503 requirements that are not time-related can be met any time before the sewage sludge is used

or disposed. For example, the time-temperature requirements for Class A, Alternative 1 can be met any

time. The sewage sludge then could be stored before it is used or disposed and the enteric viruses and

viable helminth ova, which are the two organisms the time-temperature requirements are designed to

reduce, will not regrow during the storage period.

The Part 503 pathogen requirements that are not subject to the above time-related requirements include:
(1) The time-temperature requirements in Class A Alternative 1;

(2) The pH-temperature-percent solids requirements in Class A Alternative 2;

(3) The demonstration requirements for the reduction of enteric viruses and viable helminth ova in
Class A Alternative 3;

(4) Treatment of the sewage sludge in a Process to Further Reduce Pathogens (PFRP) or an
equivalent PFRP in Class A Alternative 5 and 6, respectively;

(5) Measurement of fecal coliform in Class B Alternative 1; and

(6) Treatment of the sewage sludge in a Process to Significantly Reduce Pathogens (PSRP) or an
equivalent PSRP in Class B Alternatives 2 and 3, respectively.
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8.3.2 VECTOR ATTRACTION REDUCTION

One of the goals of most sewage sludge stabilization processes is to reduce putrescibility, which directly
affects the tendency for sewage sludge to attract disease vectors. In general, efforts to reduce the
attraction of disease vectors to sewage sludge require some or all of the following:

* Reduction in the sewage sludge’s organic content
¢ Modification of the sewage sludge’s chemical characteristics to make it unattractive to vectors

* Placement of a barrier between the sewage studge and vectors (e.g., inject sewage sludge beneath
the surface of the soil).

Three of the treatment-related vector attraction reduction options (Options 6, 7, and 8) and the options
that require that a barrier be placed between the sewage sludge and vectors (i.e., Options 9 through 11)
must be met when the sewage sludge is used or disposed.

The treatment-related option that has a limited storage period is pH adjustment (i.e., Option 6). The
technical support document for the Part 503 pathogen and vector attraction reduction requirements
indicates pH adjustment "does not significantly change the nature of the substances in the sewage sludge,
but instead causes stasis in biological activity." If the pH of the sewage sludge drops, the organic
material in the sewage sludge could begin to decompose, which could cause vectors to be attracted to the
sewage sludge.

The pH target conditions in Option 6 are designed to ensure that the sewage sludge can be stored for
several days before it is actually used or disposed. When quicklime or slaked lime is used to adjust the
pH, the storage period is from 12 to 25 days. After that period, vectors could be attracted to the sewage
sludge as the pH falls. If a different material (e.g., cement kiln dust or wood ash) is used to adjust the
pH, the period before which the pH drops may be different because other alkali materials are more
soluble than lime. Thus, less undissolved material is available to maintain the pH as it starts to drop.

In cases where sewage sludge is stored for longer than 15 days, the pH of the sewage sludge should be
monitored just prior to when the sewage sludge is used or disposed (e.g., within one or 2 days). If the
pH of a representative sample of the stored sewage sludge is 11.5 or higher, the vector attraction
reduction requirement is met. If the pH is betow 11.5, the pH has to be adjusted again to reach the target
conditions or another vector attraction reduction option has to be met.

Vector attraction reduction options 7 and 8 require that the percent solids in the sewage sludge be above
a certain value. If the moisture content of the sewage sludge increases after the percent solids
requirement is met, the sewage sludge could attract vectors. For this reason, options 7 and 8 must be
met at the time the sewage sludge is used or disposed.

Vector attraction reduction option 10 requires incorporation of sewage sludge into the soil within six
hours after it is land applied or surfaced disposed, uniess otherwise specified by the permitting authority.
This reduces the attraction of vectors to the sewage sludge by placing a barrier between the sewage sludge
and the vectors. In some cases, it may not be feasible to incorporate the sewage studge into the soil
within six hours after it is land applied or surface disposed. Site-specific conditions (e.g., the remoteness
of a land appilication site) that may affect the time period during which sewage sludge can be incorporated
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into the soil, should be considered by the permitting authority when deciding if a different time period
is appropriate.

8.4 FREQUENCY OF MONITORING

For those requirements that establish pathogen performance levels and vector attraction reduction
performance levels, the monitoring frequency is the frequency in Table 8-1.

TABLE 8-1 MONITORING FREQUENCY FOR PATHOGEN DENSITY LEVELS AND
VECTOR ATTRACTION REDUCTION OPTIONS 1-4, 6-8

*
Greater than zero but less than 290 once per year
Equal to or greater than 290 but less than 1,500 once per quarter (four times per year)
Equal to or greater than 1,500 but less than 15,000 once per 60 days (six times per year)
Equal to or greater than 15,000 once per month (12 times per year)

*  Either the amount of bulk sewage sludge applied to the land, the amount of sewage sludge received by a
person who prepares the sewage sludge for sale or give away in a bag or other container for application
to the land, or the amount of sewage sludge placed on an active sewage sludge unit (on a dry weight
basis).

The permit writer has the authority and discretion to specify more frequent monitoring. Reasons for
doing so may include:

e Very high potential for contact by the public with the use or disposal site

* A history of poor sewage sludge management on the part of the permittee.
In specifying monitoring frequency, the permit writer should:

¢ Make clear the minimum frequency required for gach parameter

* Include language noting the need to submit all data if monitoring is carried out more frequently
than specified.

When specifying monitoring frequency for operational parameters, the permit writer should consider:
* Good practice in the operation of sewage sludge treatment processes

* The size and complexity of the treatment works and the sewage sludge treatment processes
involved.

For more insight into what constitutes appropriate operational monitoring, the permit writer is referred
to:
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® Operation of Wastewater Treatment Plants, MOP11, WEF
e Sludge Handling and Conditioning, EPA 430/9-78-002
o Control of Pathogens and Vector Attraction in Sewage Sludge, EPA 625/R-92/013.

Specific monitoring parameters, their required or suggested monitoring frequency, and suggested
documentation are discussed after each specific pathogen or vector attraction reduction alternative.

When sewage sludge is stored for several months before being land applied or placed on an active sewage
sludge unit, the approach to frequency of monitoring for pathogen densities and vector attraction
reduction depends on which requirements are met. For the purpose of the following discussion, assume
that sewage sludge is generated continuously during a 365-day period and stored for 11 months before
it is used or disposed. Also assume that the frequency of monitoring required by Part 503 is once per
month. Note that the frequency of monitoring requirements do not apply for pathogen alternatives or
parts of pathogen alternatives that require that "operational conditions" be met (e.g., raise the temperature
of the sewage sludge for a specific time). Those conditions should be met at all times.

The different approaches for sewage sludge that has been stored may result in a different number of
samples that are analyzed. The important thing to remember is that the samples that are analyzed have
to be representative of the sewage sludge that is used or disposed, which is the objective of the Part 503
frequency of monitoring requirements.

The only pathogen density requirement that could be affected by storing the sewage sludge before use or
disposal is the "regrowth requirement” for the Class A alternatives. (See Section 8.6.2 for a discussion
of regrowth.) To meet this requirement, either the density of fecal coliform or the density of Salmonella
sp. bacteria in the sewage sludge has to be below a specific value at the time the sewage studge is used
or disposed. In the above example, a representative sample of the sewage sludge that is stored for 11
months would have to be analyzed at the time the sewage sludge is land applied to show compliance with
the "regrowth requirement.” It is not appropriate to collect and analyze a sample of the sewage sludge
that is placed on the storage pile each month and use the analytical results for those samples to show
compliance with the "regrowth requirement."

The approach in the above example for frequency of monitoring for vector attraction reduction also varies
depending on which vector attraction reduction option is met. The frequency of monitoring requirements
do not apply to vector attraction reduction options §§503.33(b)}(5), (b)(9), and (b)(10). The conditions
in those options should be met at all times.

Two approaches can be used in the above example for the frequency of monitoring for vector attraction
reduction option in §503.33(b)(1). In the first approach, the required percent volatile solids reductions
can be demonstrated each month prior to when the sewage sludge is placed on the storage pile.

In the second approach, the volatile solids in the influent to the pathogen reduction process could be
measured each month. The volatile solids in a representative sample of the stored sewage sludge could
be measured at the time the sewage sludge is land applied. Those two measurements could then be used
to calculate the percent volatile solids reduction in the sewage sludge. Note that other parameters (e.g.,
fixed solids) also may have to be measured in the sewage sludge depending on which equation is used
to calculate percent volatile solids reduction.
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There also are two approaches for the frequency of monitoring for the vector attraction reduction option
in §503.33(b)(2). In the first approach, compliance with this option could be demonstrated each month
by anaerobically digesting a sample of the sewage sludge in the laboratory prior to when it is dewatered
and placed on the storage pile.

The second approach only is applicable when the sewage sludge is stored in an environment that is clearly
anaerobic. In this case, a representative sample of the stored sewage sludge could be digested
anaerobically in the laboratory to demonstrate compliance with the percent volatile solids reduction
requirement in this option. This approach does not appear to be appropriate for sewage sludge that is
dewatered and stored in windrows or piles because these are not totally anaerobic conditions.

There also are two approaches for the frequency of monitoring for the vector reduction option in
§503.33(b)(3). In the first approach, a representative sample of the sewage sludge would be collected
and digested aerobically in the laboratory each month prior to when the sewage sludge is placed on the
storage pile.

In the second approach, a representative sample of the stored sewage sludge could be digested in the
laboratory to shown compliance with the percent volatile solids reduction requirement in this option. This
approach only is appropriate if the sewage sludge is stored under aerobic conditions, which is highly
unlikely in most cases.

The vector attraction reduction option in § 503.33(b)(4) only is applicable to liquid sewage sludges with
a percent solids content of two percent or less that have not been deprived of oxygen for more than two
hours. For this reason, there is only one approach for the frequency of monitoring for this option.

To comply with this option, a representative sample of the sewage sludge has to be collected each month
(assuming the sewage sludge is treated in an aerobic process) and the specific oxygen update rate (SOUR)
for the sewage sludge has to be determined. Of course, the results of the test have to meet the
requirements for this option. The sewage sludge could then be dewatered and stored for 11 months or
the liquid sewage sludge could be stored in a lagoon for the 11 months.

As mentioned above, the operating conditions in the vector attraction reduction option in § 503.33(b)(5)
should be met at all times. The reduction in the characteristics of the sewage sludge that attract vectors
achieved during the option (5) process should not be affected if the sewage sludge is stored before it is
used or disposed.

Option (6) could be affected if the sewage sludge is stored after the pH adjustment requirements are met.
When lime is used to adjust the pH, the sewage sludge can be stored for up to 25 days before the pH
starts to drop. When other materials are used to adjust the pH, the storage time before the pH starts to
drop is shorter. Thus, the pH of the sewage sludge (all of the sewage sludge, not just a representative
sample) should be adjusted at the time the stored sewage sludge is land applied (up to 25 days prior to
land application if lime is used for pH adjustment) to prevent the pH from dropping before the sewage
sludge is land applied. If the pH does drop, vectors could be attracted to the sewage sludge as it
putrefies.

There are two approaches for the frequency of monitoring for the vector attraction reduction options in
§§503.33(b)(7) and (b)(8). In the first approach, the percent solids requirement in the appropriate option
could be met each month in a representative sample of the sewage sludge. The option continues to be
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met when the sewage sludge is stored as long as the percent solids does not decrease during the storage
period. If the moisture content of the sewage sludge increases (i.e., the percent solids decreases) before
the sewage sludge is used or disposed, vectors could be attracted to the sewage sludge. Thus, this
approach is applicable to the above example if the percent solids of the sewage sludge does not decrease
during the 11-month storage period.

The other approach for this option is to determine the percent solids of a representative sample of the

stored sewage sludge just prior to when it is land applied. If the percent solids meets the requirement
in the appropriate option, vector attraction reduction is achieved.

8.5 SPECIAL DEFINITIONS

Statement of Regulation

§503.31(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.

§503.31(b) Anaerobic digestion is the biochemical decomposition of organic matter in sewage shudge into
methane gas and carbon dioxide by microorganisms in the absence of air.

§503.31(c) Density of microorganisms is the number of microorganisms per unit mass of total solids (dry
weight) in the sewage sludge.

§503.31(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 constrauction site located in a city).

§503.31(e) Land with a low potential for public exposure is land that the public uses infrequently. This
includes, but is not limited to, agricultural land, forest, and a reclamation site located in an
unpopulated area (e.g., a strip mine located in a rural area).

§503.31(f) Pathogenic organisms are disease-causing organisms. These include, but are not limited ‘to,
certain bacteria, protozoa, viruses, and viable helminth ova.

§503.31(g) pH means the logarithm of the reciprocal of the hydrogen ion concentration measured at 25°C
or measured at another temperature and then converted to an equivalent value at 25°C.

§503.31(h) Specific oxygen uptake rate {SOUR) is the mass of oxygen consumed per unit time per unit mass
of total solids (dry weight basis) in the sewage sludge.

§503.31() Total solids are the materials in sewsage sludge that remain as residue when the sewage sludge
is dried at 103 to 105 degrees Celsius. :

§503.31¢) Unstabilized solids are organic materials in sewage sludge that have not been treated in either
an aerobic or anaerobic treatment process.

§503.31(x) Yector attraction is the characteristic of sewage studge that attracts rodents, flies, mosquitos, or
other organisms capable of transporting infectious agents.

§503.31(» Volatile solids is the amount of the total solids in sewage sludge lost when the sewage sludge is
combusted at 550 degrees Celsius in the presence of excess air.

-

Colony Forming Unit - The density of microorganisms expressed as a count of colonies on an agar plate or filter
disk. Because a colony might have originated from a clump of bacteria (instead of an individual), the count is not
a count of individual bacteria. This unit of measurement can not be used when the Class A pathogen
requirements are met because of the inaccuracy of the method at low microorganism densities.

8-10



8. PATHOGEN AND VECTOR ATTRACTION REDUCTION - PART 503 SUBPART D

Indicator Organism - is an organism that is itself not pathogenic, but whose presence or absence is indicative of
the respective presence or absence of pathogenic organisms.

Most Probable Number (MPN) - is determined using a test based on the fermentation of a fixed number of
replicates of a number of dilutions of the test sample. The number of replicable tubes in each dilution exhibiting a
certain behavior (e.g., gas production for coliform) is used to probablistically estimate the organism density in the
original sample.

Plaque-forming Units - Virus densities are determined by inoculation of severa) standard types of host cells, The
inoculated host cells are placed in a growth medium; after an incubation period, zones of no growth (i.e., plagues)
will form as a result of the viral action on the host cells. Counting of these zones provides the numerical value
expressed as Plaque-forming Units.

Mean Cell Residence Time (MCRT) - is defined as:
mass of solids in the digester
S,

" mass of solids removed per day

The resulting number, in days, is related to the average time a cell remains in the digester. Exact determination
of an actual average cell residence time is complicated by the fact that due to digestion, mass of cells into a
digester does not equal mass of cells out. For more information, see Appendix E in Contro! of Pathogens and
Vector Attraction in Sewage Sludge. (EPA, 1992)

Wet Bulb Temperature - is measured using a thermometer that has its bulb encased in a water-saturated wick; thel
thermometer and wick are allowed to reach evaporative equilibrium with the gas whose temperature is being
measured.

The megarad - is a measure of the energy dose received per unit mass of the material being irradiated. One
megarad is equivalent to 10 joules of energy per grain (a joule is about 1/100 btu).

8.6 CLASS A PATHOGEN ALTERNATIVES

8.6.1 ORDER IN WHICH PATHOGEN AND VECTOR ATTRACTION REDUCTION IS
ACHIEVED

The order in which pathogen and vector attraction reduction occurs is important when the Class A
pathogen requirements and certain vector attraction reduction options are met. Section 503.32(a)(2)
requires that Class A pathogen reduction be accomplished before or at the same time as vector attraction
reduction except when vector attraction reduction is achieved by alkali addition (Option 6) or drying
(Options 7 and 8). This requirement does not apply when the Class B pathogen requirements are met.

The need to specify the order in which pathogen and vector attraction occurs is based on evidence that
regrowth of pathogens can occur, in some cases, if pathogen reduction follows vector attraction reduction.
In the early 1980s, both Germany and Switzerland required disinfection of digested sewage sludge before
it could be applied to pasture in the summer. After receiving reports of the presence of Salmonella sp.
bacteria in disinfected sewage sludge (usually disinfection was achieved through pasteurization), an
investigation was conducted that revealed that the pasteurized sewage sludges were contaminated with
pathogenic bacteria. This was attributed to the absence of competitive bacteria in the sewage sludge due
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to disinfection. Pathogenic bacteria regrew rapidly to dangerous levels even though the sewage sludge
had been well digested.

The discovery that pathogenic bacteria can regrow to high levels when competitive bacteria (i.e.,
vegetative bacteria) are absent demonstrated that it is unwise to have pathogen reduction as the final
processing step before the sewage sludge is used or disposed unless there is some kind of a deterrent to
regrowth of pathogenic bacteria in the sewage sludge. Such deterrents include the nonpathogenic bacterial

population that remains in the sewage sludge when pathogen reduction occurs either prior to or at the

same time as vector attraction reduction; the presence of a chemical that causes stasis in biological
activity, such as would occur when vector attraction reduction option 6 is met; a high percent solids in
the sewage sludge, such as would occur when either vector attraction reduction option 7 or 8 is met; and
the nonpathogenic bacterial population in a sewage sludge that meets the Part 503 Class B pathogen
requirements.

Results of several studies indicated that a much lower rate of regrowth of pathogenic bacteria occurs in
sewage sludge in which the bacteria have been reduced to low levels (e.g., when the Class A pathogen
requirements are met) if vector attraction reduction follows pathogen reduction. This is the reason why
Part 503 requires that pathogen reduction occur prior to or at the same time as vector attraction reduction,
except when the Class B pathogen requirements are met or when the requirements in vector attraction
options 6, 7, or 8 are met. As mentioned above, when the Class B pathogen requirements are met or
when the requirements in vector attraction reduction options 6, 7, or 8 are met, the sewage sludge
contains deterrents that limit the regrowth of pathogenic bacteria.

8.6.2 REGROWTH REQUIREMENT

The objective of the Class A pathogen alternatives is to reduce the density of Salmonella sp. bacteria,
enteric viruses, and viable helminth ova in the sewage sludge to below detectable levels. After the
density of enteric viruses and viable helminth ova are reduced, they will not regrow over time.
Salmonella sp. bacteria may regrow, however. This is the reason for the regrowth requirement discussed
below.

Each of the six Class A pathogen alternatives requires that the sewage sludge meet either the following
fecal coliform density level or Salmonella sp. bacteria density level 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 time the sewage sludge is prepared to meet the EQ requirements (see
section 8.3 for discussion of at the time of use or disposal):

¢ Fecal Coliform—Less than 1,000 Most Probable Number (MPN} per gram total dry solids, or;
® Salmonella sp.—Less than 3 MPN per 4 grams total dry solids.

The purpose of the above requirement is to ensure that Salmonella sp. bacteria do not regrow between
the time pathogen reduction occurs and the time that the sewage sludge is used or disposed. For
example, the temperature of the sewage sludge may be raised to the required level and kept at that level
for the required time and then the sewage sludge may be stored for 6 months prior to use or disposal.
To ensure that Sa/monella sp. bacteria do not regrow during the 6-month storage period, a sample of the
sewage sludge has to be tested for either fecal coliform or Salmonella sp. bacteria at the time of use or
disposal. If either the fecal coliform density or Salmonella sp. bacteria density in the sample is equal to
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or less than the above values, regrowth has not occurred and the sewage sludge remains Class A with
respect to pathogens.

Fecal coliform density is used to demonstrate that the sewage sludge contains a low level of pathogenic
bacteria (i.e., it is an indicator organism). In some cases, the fecal coliform density in the sewage sludge
may exceed the allowable density even though the density of pathogenic bacteria in the sewage sludge
is low. In this case, the level of Salmonella, sp. bacteria can be measured in the sewage sludge in lieu
of measuring the fecal coliform. The Part 503 regrowth requirement for Class A sewage sludge is met
if the density of Salmonella sp. bacteria is below the allowable density in Part 503 even if the fecal
coliform density in the sewage sludge exceeds the allowable Part 503 fecal coliform density.

8.6.3 CLASS A ALTERNATIVE 1

Statement of Regulation

§503.32(a)(3) Class A - Alternative 1 (’Not applieable for compostmg)

(1) Either the density of fecal cohform in the sewage sludge shall be Jess than 1000 Most
Probable Number per gram of total solids (dry weight basks), or the density of Salmonella
sp. bacteria in the sewage shudge shall be less than three Most Probable Number 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 land; or at the time the sewage sludge or material derived from sewage
sludge is prepared to meet the requirements in 503.10(b), 503.10(c), 503.10(e), or 503.10(D).

(i) The temperature of the sewage sludge that is vsed or disposed shall be maintained at a
specific value for a period of tune.

(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 equatxon (2), except when small partlcles of sewsge sludge are heated by either
warmed gases or an immiscib]e hquid

b= ’1310“730 ..,2“0 - | Eq. @)

Where,
b= ﬁine 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 shidge shall be 50 degrees Celsius or higher; the time
period shall be 15 seconds or lon" r,v:and the temperature and time period shall be
determined using equation (2). =

(C): When the percent solids of the i 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). :
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Statement of Regulation

(D) When the percent solids of the sewage sludge is less than seven percent; the
temperature of the sewage sludge is 50 degrees Celsius or higher; and the time period
is 30 minutes or longer, the temperature and time period shall be determined using

t equation (3).
50.070,000
D =" gote0r Eq. 3)
Where,

r D = time in days.

t = temperature in degrees Celsius. |

Alternative 1 applies to processes that reduce pathogens by thermal means (elevated temperatures) such
as heat treatment, thermophilic digestion, pasteurization, and heat drying. This alternative requires both
the demonstration that certain pathogen density levels are not exceeded and adherence to specified
operating parameters. There is an inverse relationship between the temperature and the time of contact
needed to reduce pathogenic organisms to below detectable levels. The above equations are mathematical
expressions of the relationship between temperature and time. The time that sewage sludge must be held
at a given temperature is determined using the equations.

When the time/temperature conditions are met, Salmonella sp. bacteria, enteric viruses, and viable
helminth ova in the sewage sludge are reduced to below detectable levels. Enteric viruses and viable
helminth ova do not regrow after they are reduced. Thus, there is no need to test the sewage sludge for
those microorganisms at the time of use or disposal. Because Salmonella sp. bacteria may regrow, the
above regrowth requirement has to be met when the sewage sludge is used or disposed.

Appropriate parameters to be monitored and a monitoring frequency are presented below. The permit
writer also may want to specify the records or documentation that should be kept. Suggested
documentation to demonstrate compliance with this alternative is provided below.

FREQUENCY OF MONITORING
Pathogen Parameters Frequency
Salmonella or fecal coliform Once per year, quarterly, bimonthly, or monthly (see
Table 8-1)
Operating Parameters Frequency
Sewage sludge temperature/time At least 1 reading per shift, preferably continuous
maintained
Percent solids Once per year, quarterly, bimonthly, or monthly (see
Table 8-1)
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RECORDS OR DOCUMENTATION

Records of Sampling and Analysis for Salmonella or Fecal Coliform and Percent Solids

. Date and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, and methods of preservation, including cooling

. Date and time of sample analysis, name of analyst, and analytical methods used

¢  Laboratory bench sheets indic;iting all raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

. Sampling and analytical QA/QC procedures

. Analytical results expressed as dry weight.

Records of Operating Parameters

. Date and time temperature checked
° Record or documentation of detention time of the sewage sludge in the treatment unit

- Daily volumes of sewage sludge to the treatment unit(s) and daily volume of supernatant and
processed sewage sludge withdrawn
- Size (gallons) of the treatment unit(s).

8.6.4 CLASS A ALTERNATIVE 2

Statement of Regulation

1 §503.32(a)(d)  Class A - Alternative 2

; ; (i) Either the density of fecal coliform 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 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 land; or at the time the sewage sludge or. material derived from
sewage sludge is prepared to meet the requirements in 503.10(b), 50310(c}), 503.10(e), or
503.10(f). ‘

(i} (A) The pH of the sewage sludge that is used or disposed shall be raised to above 12 and
shall remain above 12 for 72 hours.

(B) The temperature of the sewage shidge shall be above 52 degrees Celsius for 12 hours
or longer during the periad that the pH of the sewage sludge is. above 12.

(C) - At the end of the 72 hour period during which the pH of the sewage sludge is above
12, the sewage sludge shall be air dried to achieve a percent solids in the sewage sludge
greater than 50 percent.

Alternative 2 applies to processes that reduce pathogens by means of high pH, high temperature, and air
drying to achieve a high percent solids. This alternative, which is a generic description of a process that
was classified a Process to Further Reduce Pathogens prior to Part 503, requires that the sewage sludge
be treated in the following sequence:
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¢ The pH of the sewage sludge must be raised to over 12, and maintained above 12 for at least 72
continuous hours;

e For at least one 12-hour period during the 72 hours, the temperature of the sewage sludge must
be raised (and maintained) to over 52°C; and

¢ Following the 72 hours, the sewage sludge must be air dried to over 50 percent solids.

The pH should be measured at 25°C (77°F) or at the existing temperature and corrected to 25°C by use
of the following:

-0.03 pH units

PpH correction =
1.0°C

x (25°C-T,,..°0O
For example, sewage sludge measured at 15°C would have to be above 12.3 so that it would be above
12 after the .3 pH correction (Smith and Farrell 1994).

When the above conditions are met, Safmonella sp. bacteria, enteric viruses, and viable helminth ova in
the sewage sludge are reduced to below detectable levels. The enteric viruses and viable helminth ova
will not regrow after being reduced. Because Salmonella sp. bacteria may regrow, the sewage sludge
has to be tested for either fecal coliform or Salmonella sp. bacteria at the time of use or disposal.

Parameters to be monitored, a suggested frequency of monitoring, and records to be kept are provided
below.

FREQUENCY OF MONITORING

Pathogen parameters Frequency
Salmonella or fecal coliform Once per year, quarterly, bimonthly, or monthly
(see Table 8-1)
Operating parameters Frequenc
pH of sewage sludge/time maintained Beginning, middle, and end of treatment
Temperature of sewage sludge/time maintained Beginning, middle, and end of treatment
Percent solids Once at end of air drying (batch mode)

RECORDS OR DOCUMENTATION

Records of Sampling and Analysis for Salmonella or Fecal Coliform

o Date and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, and methods of preservation, including cooling

. Date and time of sample analysis, name of analyst, and analytical methods used

. Laboratory bench sheets indicating all raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

. Sampling and analytical QA/QC procedures
. Analytical results expressed as dry weight.

Recards of Operating Parameters
. Time (hours) pH maintained above 12
. Time (hours) temperature maintained greater than 52°C
i Percent solids of sewage sludge after air drying
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8.6.5 CLASS A ALTERNATIVE 3

Stateme‘nt of R_egtﬂ_;_an tion

- §503. 32(a)(5) Class A -
0

(i) (A)

®)

©)

@)

@i} (A)

®)

©

)

Altemative 3

,Elther the density of fecal coﬁform 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 sewage sludge shall be less than three Most Probable
Number per four grams of fotal 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 time the sewage sludge
or material derived from sewage sludge is prepared to meet the requirements in
503.10(b), 503.10(c), 503.10(¢), or 503.10(f).

The sewage sludge shall be analyzed prior to pathogen treatment to determine whether
the sewage sludge contains enteric viruses.

‘When the density of enteric viruses in the sewage sludge prior to pathogen treatment
is less than one Plaque~fonmng 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 studge.

When the density of enteric 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), the sewage sludge is Class A with respect to enteric viruses when the
density of enteric viruses in the sewage sludge after pathogen treatment is less than one
Plague-forming Unit per four grams of total solids (dry weight basis) and when the
values or ranges of values for the operating parameters for the pathogen treatment
process that produces the sewage sludge ithat meets the enteric virus density
requirements are documented.

After the enteric virus reduction iin (ii)(C) of this subsection is demonstrated for the
pathogen treatment process, the sewage sludge continues to be Class A with respect to
enteric viruses when the values for the pathogen treatment process operating
parameters are consistent with-the values or ranges of values documented in (i#)(C) of
this subsection.

The sewage sludge shall be analyzed prior to pathogen treatment to determine whether
the sewage sludge contains viable helminth ova.

When the density of viable helminth ova in the sewage sludge prior to pathogen
treatment js less than one per four grams of total solids (dry weight basis), the sewage
sludge is Class A with respect to viable helminth ova until the next monitoring episode
for the sewage shidge.

When the density of viable helminth ova in the sewage sludge prior to pathogen
treatment is equal to or greater than one per four grams of total solids (dry weigh
basis), the sewage sludge is Class A with respect to viable helminth ova when the
density of viable helminth ova in the sewage sludge after pathogen treatment is less than
one per four grams of total solids (dry weight basis) and when the values or ranges of
values for the operating parameters for the pathogen treatment process that produces
the sewage sludge ‘that meets the viable helminth ova density requirement are
documented.

After the viable helminth ova reduction in (iif)(C) of this subsection is demonstrated
for the pathogen treatment process, the sewage 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 documented in
(iii}(C) of this subsection.
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The purpose of this alternative is to demonstrate that the sewage sludge treatment processes reduce enteric
viruses and viable helminth ova in the sewage sludge to below detectable levels. After that demonstration
is made, the sewage sludge does not have to be monitored for enteric viruses and viable helminth ova.
Instead, values for the process operating parameters have to be consistent at all times with the values for
the parameters determined during the demonstration. The values for enteric viruses and viable helminth
ova that have to be achieved during the demonstration are:

¢ Enteric Viruses—Less than 1 Plaque-forming Unit per 4 grams total solids (dry weight basis)
e Helminth Ova—Less than 1 viable ovum per 4 grams total solids (dry weight basis).

If the sewage sludge meets these values before treatment, it is Class A with respect to either enteric virus,
viable helminth ova, or both until the next sampling episode at which time another sample of the sewage
sludge has to be tested for those microorganisms. When either the enteric virus density, viable helminth
ova density, or both are above the level of detection, the above demonstration has to be made.

Once enteric viruses and viable helminth ova are reduced in the sewage sludge they will not regrow.
Thus, there is no requirement to test the sewage sludge for those microorganisms at the time of use or
disposal. The sewage sludge does have to be tested for either fecal coliform or Salmonella sp. bacteria
at the time of use or disposal because Salmonella sp. bacteria may regrow after being reduced if the
sewage sludge is stored before it is used or disposed.

FREQUENCY OF MONITCRING

Parameters Frequency
Salmonella or fecal coliform Once per year, quarterly, bimonthly, or monthly (see
Table 8-1)
Enteric viruses Once per year, quarterly, bimonthly, or monthly

until demonstration is made

viable Helminth ova Once per year, quarterly, bimonthly, or monthly
until demonstration is made

Operating parameters Specific to process after the reduction for either
enteric viruses or viable helminth ova is shown

RECORDS OR DOCUMENTATION
Records of Sampling and Analysis for Salmonella or Fecal Coliform

. Date and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, and methods of preservation, including cooling

. Date and time of sample analysis, name of analyst, and analytical methods used

® Laboratory bench sheets indicating all raw data used in calculation of results (unless a contract
lab performed analysis for the permittee)

. Sampling and analytical QA/QC procedures.

Records of Operating Parameters

. Specific to the process.
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8.6.6 CLASS A ALTERNATIVE 4

Ir

o

i)

(@ii)

(S'tatement of Rggmaﬁon

§503.32(a)(6) Class A - Alternative 4

Either the' density of fecal coliform in the sewage sludge shall be less than 1000 Most
Probable Number per gram ta total solids (dry weight basis), or the density of Salmonella
sp. bacteria in the sewage sludge shall be less than three Most Probable Number 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 land; or at the time the sewage sludge or material derived from sewage
sludge is prepared to meet the requirements in 503.10(b), 503.10(c); 503.10(e), or 503.10(f).

The density of enteric viruses in the sewage sludge shall be less than one Plaque-forming
Unit 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 land; or at the time the sewage sludge or material
derived from sewage shudge is prepared to meet the requirements in 503.10(b), 503.10(c),
503.10(e), or 503.10(f), unless otherwnse specified by the permitting authority.

The: density of viable helminth ova in the sewage sludge:shall be less than 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 land; or at the time the sewage sludge or material derived from sewage
sludge is prepared to meet the requirements in 503.10(b), 503.10(c), 503. 10(e), or 503.16(f),
unless otherwise specified by the permitting authority.

1

Alternative 4 is ideally suited for the following situations:

e Sewage sludge has been treated using a newly developed or innovative treatment process(es) that
has process operating parameters different from those specified for the other Class A alternatives.

e Sewage sludge has been treated using a treatment process(es) for which a correlation between
values for operating parameters and pathogen reduction has not been derived.

¢ There is no history of treatment of the sewage sludge for pathogen reduction.

e Sewage sludge is stored for long periods of time.

This alternative requires demonstration that the sewage sludge meets the following pathogen density levels
at the time of use or disposal:

e Fecal Coliform—Less than 1,000 MPN per gram total dry solids, or

e Salmonella sp.—Less than 3 MPN per 4 grams total dry solids, and

¢ Enteric Viruses—Less than 1 Plaque-forming Unit per 4 grams total solids (dry weight basis),

and

* Viable Helminth Ova—Less than 1 viable ovum per 4 grams total solids (dry weight basis).
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If the sewage sludge meets the above requirements at the time of use or disposal, it is Class A with
respect to pathogens. To continue to be Class A, the above requirements have to be met in every sample

nf cawus Hartad and analurad

& ~e
ED CULIMVLLIGU Aliu autu_yaw.

FREQUENCY OF MONITORING

Parameters Frequency
Salmonella or fecal coliform Once per year, quarterly, bimonthly, or
monthly (see Table 8-1)
Enteric viruses Once per year, quarterly, bimonthly, or
monthly
Viable Helminth ova Once per year, quarterly, bimonthly, or
monthly

RECORDS OR DOCUMENTATION

*  Date and time of sample collection, sampling location, sample type, sample volume, name
of sampler, type of sample container, and methods of preservation, including cooling

¢  Date and time of sample analysis, name of analyst, and analytical methods used

¢  Laboratory bench sheets indicating all raw data used in calculation of results (unless a
contract lab performed analysis for the permittee)

e  Sampling and analytical QA/QC procedures.

8.6.7 CLASS A ALTERNATIVE 5

Statement of Regulation “
§503.32(@)(7) Class A - Alternative §

(i) Either the density of fecal coliform 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 tham three Most Probable number per four
grams of total solids (dry weight basis) at the time the sewage sludge fs used or disposal; 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 time the sewage sludge or material derived from sewage
sludge is prepared to meet the requirements in 503.10(b), 503.19(c), 503.10¢e}, or 503.10(f).

(i) Sewnge sludge that is used or dispased shall be treated in one of the Processes to Further
Reduce Pathogens described in Appendix B of this part.
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YEDUCTION - PART 503 ¢

1.

s.

Statement of Regulation

-B. Processes to Iﬁxrther Reduce Pathogens {PFRP}

' ’Sewage sludge is dned by dlrect or mdu'ect contact with hot gases 1o reduce

4;

API’ILNDIX B - PATHOGEN TREATMENT PROCESSES "

Composting

Using either the vﬁthih-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. ,

Usinig. the windrow ¢omposiing method, the temperature of the sewage sindge i

maintained at 55 degrees Celsius or higher for 15 days or longer.  During the period:
when the compost is maintained at'S5 degrees Celsius or higher, there must be a
minimum of five turnmgs of the Wmdrow

Heat u'rying

temperature of the sewage shud, partlcles exceeds 80 degrees Celsms 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.

Heat treatmeut |
Liquid sewage siudge 1s heated to a temperature of 180 degrees Ceisius or greater for
30 minutes;

5l vmddl Adi Ae nwarran $a mrafuiain asasahlis anndiGanc and

Aewin Soel im iR hind
us‘ . “Elwwu "I“l uu Uk Ut\,s‘ll RV IRIGAIWRUL &L VISIN wuuulvuo -

the mean cell residence time of the sewage sludge is 10 days at 55 to 60 degrees Celsfus.
Beta ray irradiation

praop slndap is irmdimod with hota rays from an accelerator at dosages of at least 1.0

megarad at room temperature {c_a. 20 degrees Celsius).
Gamma ray irradiation
Sewage sludge is irradiated with gamma rays from certain isotopes, such as Cobalt 60

and Cesium 137, at dosages of at least 1.0 megarad at room temperature (ca. 20

Thermophilic aerobic digestion : I
degrees Celsius). |

Pasteurization B I
The temperature of the sewage sludge s maintained at 70 degrees Celsius or lugher forJ

:30 minutes or:longer.

This alternative requires the sewage sludge be treated in one of the PFRPs and that the PFRP be operated
in accordance with the above description at all times. These processes are those originally defined in Part
257 as Processes to Further Reduce Pathogens (PFRPs) with the vector attraction reduction requirements
(e.g., volatile solids reduction) deleted from the description. In addition to being treated in a PFRP, the
density of either fecal coliform or Salmonella sp. bacteria has to be equal to or less than the value

presented above at the time the sewage is used or disposed. Suggested monitoring and record-keeping

requirements are nrovided below,

P 338= 94 are provided bel
hr | r
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FREQUENCY OF MONITORING

Pathogen Parameters
Salmonella or fecal coliform

Frequency

Once per year, quarterly, bimonthly, or monthly
(see Table 8-1)

Operating Parameters
. Composting

- Temperature of sewage sludge during
composting process

. Heat drying
- Moisture content of dried sewage sludge

- Temperature of sewage sludge particles or
wet bulb temperature of exit gas

. Heat treatment

- Temperature of sewage sludge during
treatment

. Thermophilic aerobic digestion
- Temperature of sewage sludge in digester
. Beta ray irradiation
- Dosage
. Gamma ray irradiation
- Dosage
. Pasteurization

- Temperature of sewage sludge during
treatment

Frequency

Continuous or periodic during treatment

Once at end of treatment

Continuous or periodic during treatment

Continuous or periodic during treatment

Continuous or periodic during treatment

Continuous or periodic during treatment

Continuous or periodic during treatment

Continuous or periodic during treatment

RECORDS OR DOCUMENTATION

Records of Sampling and Analysis for Salmonella or Fecal Coliform

. Date and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, and methods of preservation, including cooling

. Date and time of sample analysis, name of analyst, and analytical methods used

. Laboratory bench sheets indicating all raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

. Sampling and analytical QA/QC procedures
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RECORDS OR DOCUMENTATION

Records of Operating Parameters

Composting

Description of composting method

Logs documenting time temperature
maintained above 55°C (at least 2 readings
per day 7 or more hours apart)

Logs documenting compost pile turned at
least 5 times during period temperature
remains above 55°C, if windrow compost
method

Heat drying

Moisture content of dried sewage sludge
<10%

Logs documenting temperature of sewage
sludge particles, or wet bulb temperature
of exit gas exceeds 80°C (either continuous
chart or a minimum of 2 readings per day
7 or more hours apart)

Heat treatment

Logs documenting sewage sludge heated to
temperatures greater than 180°C for 30
minutes (either continuous chart or 3
readings at 10 minute intervals)

Thermophilic aerobic digestion

Logs documenting temperature maintained
at 55-60°C for 10 days (at least 2 readings
per day 7 or more hours apart)

Beta'ray irradiation

- Beta ray dosage

- Ambient room temperature log (either
continuous chart or a minimum of 2
readings per day 7 or more hours apart)

Gamma ray irradiation

- Gamma ray isotope used

- Ambient room temperature log (either
continuous chart or a minimum of 2
readings per day 7 or more hours apart)

Pasteurization

- Time temperature maintained above
70°C
(either continuous chart or a minimum of
2 readings per day 7 or more hours
apart)
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8.6.8 CLASS A ALTERNATIVE 6

[ state of Regulation
§503.32(a}{8) Class A - Alternative 6

() Either the density of fecal coliform in the sewage sludge shall be less than 1000 Most
Probable Numnber 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 per four
grams of total solids (dry weight basis) st 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 fo the land; or at the time the sewage sludge or material derived from
sewage shidge is prepared to meet the requirements in 503.10(b), 503.10(c), 503.10(e), or
503.101). '

(i) Sewage sludge that s used or disposed sliall be treafed in a process that is equivalent to a
l . , Process to Further Reduce Pathogens, as determined by the permitting authority. J

This alternative requires that the sewage sludge be treated in a process that is equivalent to a PFRP. The
permitting authority will determine whether a process is equivalent to a PFRP based on information
submitted by the person requesting such a designation. In deciding whether a process is a PFRP, the
permitting authority may request assistance from EPA’s Pathogen Equivalency Committee (PEC). The
PEC, which includes representatives from the Office of Research and Development and the Office of
Water, was established in 1985 to provide technical assistance on pathogen and vector attraction reduction
issues.

PFRP equivalency determinations only will be made with respect to the reduction of enteric viruses and
viable helminth ova in the sewage sludge. Equivalency determinations will not be made for the reduction
of Salmonella sp. bacteria because of the regrowth requirement for a Class A sewage sludge. To prevent
regrowth, the density of fecal coliform or Salmonella sp. bacteria in the sewage sludge has to be 1000
MPN per gram of total solids or three MPN per four grams of total solids, respectively, at the time the
sewage sludge is used or disposed.

For additional information on PFRP equivalency, see Environmental Regulations and Technology, Control
of Pathogens and Vector Attraction in Sewage Sludge, (EPA, 1992).

FREQUENCY OF MONITORING

Parameters Frequency
Salmonella or fecal coliform Once per year, quarterly, bimonthly, or monthly

(see Table 8-1)

Operating parameters Specific to process
RECORDS OR DOCUMENTATION
Records of Operating Procedures

. Specific to the process
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RECORDS OR DOCUMENTATION
Records of Sampling and Analysis for Salmonella or Fecal Coliform

. Date and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, and methods of preservation, including cooling

. Date and time of sample analysis, name of analyst, and analytical methods used

. Laboratory bench sheets indicating all raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

. Sampling and analytical QA/QC procedures

8.7 CLASS B PATHOGEN ALTERNATIVES

For sewage sludge to be classified Class B with respect to pathogens, the requirements in one of the
following three alternatives must be met. The objective of these alternatives is to reduce Salmonella
bacteria, enteric viruses, and viable helminth ova in the sewage sludge.

Table 8-2 summarizes the Class B alternatives applicable to land application and surface disposal of
sewage sludge.

TABLE 8-2 CLASS B PATHOGEN ALTERNATIVES

Class B Alternatives

Use or Disposal Practice Site Restriction
1 2 3
Met
Bulk sewage sludge applied to agricultural land/forest/ X X X X*
public contact sites/reclamation sites
Bulk sewage sludge applied to lawns and home *k *ok ok -
gardens
Sewage sludge sold or given away in a bag or other ** *x ** -
container for application to the land
Surface disposal b G Xokrx XHkx -

*The site restrictions in § 503.32(b)(5) have to be met if one of the Class B pathogen alternatives is met,
**Not allowable for these types of land; the Class A pathogen alternatives must be met when bulk sewage
sludge is applied to lawns or home gardens or sewage sludge is sold or given away in a bag or other container
for application to the land.

***¥Either the Class A or Class B pathogen requirements have to be met when sewage sludge is placed on an
active sewage sludge unit unless the vector attraction requirement in § 503.33(b)(11) (i.e., the sewage sludge
is covered with soil or other material at the end of each operating day) is met.

The Class B alternatives rely on a combination of treatment of the sewage sludge and prevention of
exposure to the sewage sludge after it is use or disposed to protect public health and the environment
from pathogens in the sewage sludge. In the case of land application, exposure is prevented through
restrictions on the land application site (e.g., do not harvest root crops for 38 months after application
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of the sewage sludge). For surface disposal, exposure is prevented through the Part 503 surface disposal
management practices (e.g., do not graze animals).

A summary of each Class B pathogen alternative is presentéd below.
8.7.1 ORDER OF PATHOGEN AND VECTOR ATTRACTION REDUCTION

There is no requirement that pathogen reduction occur either prior to or at the same time as vector
attraction reduction for a Class B sewage sludge. When the Class B requirements are met, there are
enough competitive bacteria remaining in the sewage sludge to prevent rapid regrowth of Salmonella sp.
bacteria. In addition, both the site restrictions that have to be met when a Class B sewage sludge is land
applied and the management practices for surface disposal of sewage sludge prevent exposure to the
sewage sludge after it is used or disposed. This provides time for the environment to further reduce
pathogens remaining in the sewage sludge.

8.7.2 CLASS B ALTERNATIVE 1

P Statement of Regulation

§503.32(b)(2) Class B - Alternative 1

L (® Seven representative samples of the sewage sludge that is used or disposed shall be

ﬁ collected. :

@) The geometric mean of the density of fecal coliform in the samples collected in paragraph
(b)(2)(@) 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). '

This alternative requires that the geometric mean of T ——

the fecal coliform densities of seven samples be

. _ th
less than: Geometric Mean ~ the n™ root of the product

of n numbers. In this case:

e 2,000,000 MPN per gram total solids (dry Geo. Mean
weight basis), or

4
e 2,000,000 Colony Forming Units per gram VS, % 5, %8, x S, x S5 x 5 x 5,

of total solids .

(dry weight basis). Where S, = fecal density for sample n.

For this alternative, seven samples of the sewage i ——
sludge have to be taken during each monitoring episode and each sample has to be tested for fecal
coliform. The geometric mean of the fecal coliform densities for those seven samples has to be below
the above values for the sewage sludge to be Class B with respect to pathogens.

The geometric mean of seven samples is used in this alternative to reduce the standard error of the mean
fecal coliform density. This accounts for variability in the fecal coliform density in the sewage sludge.
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The above fecal coliform density is the value that typically is achieved when sewage sludge is treated in
an anaerobic digester. Pathogens in a Class B sewage sludge are further reduced by the environment
when the sewage sludge is used or disposed.

FREQUENCY OF MONITORING

Pathogen Parameters Frequency

Fecal coliform Once per year, twice per year, quarterly, or
monthly (see Table 8-1)

RECORDS OR DOCUMENTATION
Records of Sampling and Analysis for Fecal Coliform

. Date and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, and methods of preservation, including cooling

. Date and time of sample analysis, name of analyst, and analytical methods used

. Laboratory bench sheets indicating all raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

. Sampling and analytical QA/QC procedures

8.7.3 CLASS B ALTERNATIVE 2

Statement of Regulation

§503.32(b)(_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.

APPENDIX B - PATHOGEN TREATMENT PROCESSES
A.  Processes to Significantly Reduce Pathogens (PSRP)

1. Aerobic digestion
Sewage sludge is agimed with air or okygen 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 drys for a minimum of three months. During two of the three months, ‘the
ambient average daily temperature is above zero degrees Celsius,

ﬁ
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¢
Statement of Regulation

3. ' Anaerobic digestion

Sewage shudge 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 degrees Celsius and 55 degrees Celsius and 60 days at
20 degrees Celsius.

4. Composting
Using either the within-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 of the sewage sludge to
12 after two hours of contact.

This alternative requires that the sewage sludge be treated in one of the PSRPs and that the PSRP be
operated in accordance with the above description at all times. These processes are those originally
defined in Part 257 as Processes to Significantly Reduce Pathogens with the vector attraction reduction
requirements (e.g., reduce volatile solids) deleted from the description. Treatment can occur any time
prior to use or disposal.

FREQUENCY OF MONITORING

Operating Parameters Freguency
. Aerobic digestion

- Temperature of sewage sludge during Continuous or periodic during treatment
treatment

U Air drying

- Daily average ambient temperature At least once per day during drying period
. Anaerobic digestion

- Temperature of sewage sludge during Continuous or periodic during treatment
treatment :

. Composting

- Temperature of sewage sludge during Continuous or periodic during treatment
treatment
. Lime stabilization

- pH of sewage sludge At least twice, once upon addition of lime and
once 2 hours after addition
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RECORDS OR DOCUMENTATION

Records of Operating Parameters

Aerobic digestion

- Mean residence time of sewage sludge in
digester

- Logs showing temperature was
maintained for sufficient period of time
(ranging from 60 days at 15°C to 40 days
at 20°C) (continuous charts or 2 readings
per day at least 7 hours apart)

Air drying

- Description of drying bed design

- Depth of sewage sludge on drying bed
- Drying time in days

- Daily average ambient temperature

Anaerobic digestion

- Maean residence time of sewage sludge in
digester

- Logs showing temperature was
maintained for sufficient period of time
(ranging from 60 days at 20°C to 15 days
at 35°C) (continuous charts or 2 readings
per day at least 7 hours apart)

. Composting

- Description of composting method

- Daily temperature logs documenting
sewage sludge maintained at 40°C for 5
days (at least 2 readings per day 7 or
more hours apart)

- Hourly readings showing temperature
exceeded 55°C for 4 consecutive hours

. Lime stabilization

- pH of sewage sludge immediately and
then 2 hours after lime addition

8.7.4 CLASS B ALTERNATIVE 3

-
T
Statement of Regulation

§503.32(b)(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.

This alternative requires that the sewage sludge be treated in a process that is equivalent to a PSRP. The
permitting authority will determine whether a process is equivalent to a PSRP based on information
submitted by the person requesting such a designation. In deciding whether a process is a PSRP, the
permitting authority may request assistance from EPA’s Pathogen Equivalency Committee. For more
information on PSRP equivalency, see Environmental Regulations and Technology, Control of Pathogens

and Vector Attraction in Sewage Sludge, (EPA, 1992).

FREQUENCY OF MONITORING/RECORDS OR DOCUMENTATION

Frequency of Monitoring Records of Operating Parameters

Specific to the process.
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8.7.5 CLASS B SITE RESTRICTIONS

Statement of Regulation
§503.32(b)(®) Site Restrictions

(i) Food crops with harvested parts that touch the sewage sludge/soil mixture and are
totally above the land surface shall not be harvested for 14 months after application of
sewage sludge.

] 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 4 months or longer prior to incorporation into the soil.

(i) Food crops with harvested parts below the surface of the land shall not be harvested for
38 months after application of sewage sludge when the sewage sludge remains on the
land surface for less than 4 months prior to incorporation into the soil.

(iv) Food crops, feed crops, and fiber crops shall not be harvested for 30 days after
application of sewage sludge.

{v) Animals shall not be grazed on the land for 30 days after application of sewage sludge.

(vi) Turf grown on land where sewage sludge is applied shall not be harvested for 1 year
after application of the sewage sludge when the harvested turf is placed on either land
with a high potential for public exposure or 2 lawn, unless otherwise specified by the
permitting authority.

(vii)  Public access to land with a high potential for public exposure shall be restricted for 1
year after application of sewage sludge.

(viii)  Public access to land with a low potential for public exposure shall be restricted for 30
days after application of sewage sludge.

2

Because of the likelihood that pathogenic organism remain in a Class B sewage sludge, the site restriction
presented above have to be met when a Class B sewage sludge is applied to the land. These restrictions
prevent exposure to the sewage sludge and provide time for the environment to reduce the pathogens in
the sewage sludge to below detectable levels.

The site restrictions for crops require that crops not be harvested for a period after application of the
sewage sludge. These restrictions assume a 2-month growing period before a crop is harvested. For
example, the 14-month restriction on harvesting a food crop whose harvested parts touch the sewage
sludge/soil mixture assume a crop will not be grown for 12 months and a 2-month growing period before
harvest.

The site restriction for crops with harvested parts below the land surface addresses die-off of viable
helminth ova. There is evidence that viable helminth ova can survive below the land surface for 36
months if the sewage sludge is incorporated into the soil within 4 months after being land applied. For
this reason, the site restriction requires that a crop such as potatoes, radishes, or carrots not be harvested
within 38 months (36-month restriction plus 2-month growing period) after the sewage sludge is applied
to the land.
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If the sewage sludge remains on the surface of the land for 4 months or longer before it is incorporated
into the soil, the period before harvest of crop with harvested parts below the land surface is reduced to
20 months (18-month restriction plus 2-month growing period). During the 4-month period,
environmental conditions reduce the viable helminth ova in the sewage sludge.

Table 8-3 lists examples of food crops subject to the Class B harvesting restrictions.

TABLE 8-3 EXAMPLES OF CROPS AFFECTED BY THE CLASS B HARVESTING

RESTRICTIONS
Crops with Harvested Parts That Touch the Crops with Harvested Parts Below the Ground
Ground
Melons Potatoes
Eggplant Yams
Squash Sweet Potatoes
Tomatoes Mushrooms
Cucumbers Onions
Celery Leeks
Strawberries Radishes
Cabbage Turnips
Lettuce Rutabaga
Beets

The Class B site restrictions also require that no crop, whether it has harvested parts that touch the
sewage sludge/soil mixture, are below the ground, or are above the ground, be harvested within 30 days
after application of the sewage sludge. This 30-day period is part of the above periods before crops that
touch the sewage sludge/soil mixture and crops that are below the land surface can be harvested. The
30-day period allows the environment to reduce pathogens in the Class B sewage sludge before crops with
parts above the ground are harvested.

There also is a 30-day restriction on grazing of animals after a Class B sewage sludge is land applied
because sewage sludge can adhere to animals that walk on the application site and then contact humans.
Thus, this is a potential pathway of exposure for humans to pathogens in the sewage sludge. Note that
the intent of this site restriction is to not allow managed grazing of animals (e.g., milk cows and riding
horses) on the application site. This is different from transient grazing of the application site by wildlife.

The other site restrictions for a Class B sewage sludge restrict access to the sewage sludge by the public.
When turf grown on the application site is harvested for placement on land with high potential for public
exposure or a lawn, the harvesting restriction is 1 year after application of the sewage sludge. This is
the same as the restriction for land with a high potential for public exposure on which a Class B sewage
sludge is applied. In both cases, there is a high potential that the public could contact the sewage sludge
after it is land applied and be exposed to the pathogens in the sewage sludge.

In the case where a Class B sewage sludge is applied to turf that is placed on land with a high potential
for public exposure or a lawn, the permitting authority may reduce the 1 year restriction on harvesting
of the turf. An example when this may be appropriate is where turf is placed on land around a building
that will not be ready for occupancy within a year after sewage sludge is applied to the land on which
the turf is grown. In this situation, public access to both the land on which the turf is grown and to the
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land on which the turf is placed could be restricted for 1 year. This would prevent exposure to the
sewage sludge and allow the environment to reduce pathogens in the sewage sludge.

The public access restriction for land with a low potential for public exposure (e.g., a farm) is 30 days.
Thirty days is the minimum period needed for the environment to reduce pathogens in a Class B sewage
sludge. The 1-year access restriction is not needed in this case because it is unlikely that the public will
be exposed to the sewage sludge.

8.8 VECTOR ATTRACTION REDUCTION OPTIONS

One of 11 vector attraction reduction options in Part 503 has to be met when sewage sludge is land
applied or placed on a surface disposal site. Vector attraction reduction is achieved in the first eight
options through treatment of the sewage sludge. For the last three options, vector attraction reduction
is achieved by placing a barrier between the sewage sludge and the vector (e.g., injecting the sewage
sludge below the land surface). The applicability of the vector attraction reduction options is presented
in Table 8-4.

TABLE 84 VECTOR ATTRACTION REDUCTION OPTIONS
FOR EACH USE OR DISPOSAL PRACTICE

Vector Attraction Reduction Option
Use or Disposal Practice 1 2 3 4 5 6 7 8 9 10 11

Bulk sewage sludge applied to
agricultural land/forest/public contact X X X X X X X X X X
sites/reclamation sites

Bulk sewage sludge applied to lawns
or home gardens

Sewage sludge sold or given away in

a bag or other container for X X X X X X X X
application to the land
Surface disposal X X X X X X X X X X X

Each of the vector attraction reduction options is discussed below.

8.8.1 VECTOR ATTRACTION REDUCTION OPTION 1

tement of R ion

§503.33(b)(1) The mass of volatile solids in the sewage sludge shall be reduced by a minimum of 38 percent.

Option 1 requires that the mass of volatile solids in the sewage sludge be reduced by a minimum of 38
percent. This is achieved typically by treating the sewage sludge in an aerobic or anaerobic digester.
During treatment, most of the biodegradable material in the sewage sludge is degraded, thus reducing the
attractiveness of the sewage sludge to vectors.
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To calculate percent volatile solids reduction, the mass of volatile solids in the sewage sludge prior to
entering the stabilization process and the mass of volatile solids in the sewage sludge that is used or
disposed is determined. Percent volatile soiids reduction is then caicuiated using those data and other
appropriate data in an equation. The equations that can be used include the full mass balance equation,
the approximate mass balance equation, the constant ash equation, and the Van Kleeck equation. For
more information on these equations, see Appendix C in Environmental Regulations and Technology,
Control of Pathogens and Vector Attraction Reduction, (EPA, 1992).

In calculating percent volatile solids reduction, credit can be given for any volatile solids reduction that
occurs from the influent to the sewage sludge stabilization process through other treatment processes
before the sewage sludge leaves the treatment works. For example, if the sewage sludge is treated in an
anaerobic digester and then dewatered in sand drying beds, percent volatile solids reduction can be

calculated from the influent to the digester to the dewatered sewage sludge that leaves the treatment
works. Credit can not be given however, for volatile solids reduction achieved in any wastewater

treatment process.

FREQUENCY OF MONITORING

Parameter Frequency
Volatile solids Once per year, quarterly, bimonthly, or monthly
(see Table 8-1)
RECORDKEEPING
. Volatile solids concentration of in influent sewage sludge and in sewage sludge that is used or

disposed

. Information on method used to determine volatile solids

8.8.2 VECTOR ATTRACTION REDUCTION OPTION 2

Statement of Reguiation

§503.33(b)(2) . When the 38 percent volatile solids reduction requirement iin 503.33(b)(1) cannot be met for an
anaerobically digested sewage sludge, vector attraction reduction can be demonstrated by

Aisacting a nartian af tha neaviauecly disactad coawaon chidoa anaarahicrally in tha laharatary in
GIgesiing @ pOorticn O (G2 PreviIous:y GIgesieh SewWage SilGEe anacrovicany IR LaC :aa0raiery 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 sewage sludge at the beginning of that
period is reduced by less than 17 percent, vector attraction reduction is achieved.

Often, a sewage sludge is well-stabilized (i.e., has a low mass of volatile solids) when it enters either an

aarnhis Aar anaarnhir dicactar Ac a racnlt tha unlatila enlide caontant af the cawaoce cludae can nat he
AWwiVUIWw Ul aliawvivuilw ulsvalvl- 430 4 1Wwoull, LiIv YUldlllvy OVIIUD VULLLWLIL VL v UVVV“EU aluubv Willl LIUL Ww

reduced an additional 38 percent through digestion. In cases like this, vector attraction reduction can be

ernmerctmndnd s olnarson o thnt tha svncnnst wralasila anlide o sadizand b-. lage thaot o Anstnin mar~antaoa aft

delllUllbLl. alCu DY dIIUWIIE Ulal LIC pPrilCll vulallic bUlidb ID 1CUULLAL UY 105D Liall a veltalll PClelltasc ane
further treatment in a bench-scale unit. This is the approach taken in this option and in Option 3.

-

Option 2 applies to a sewage sludge that has been treated in an anaerobic process. If a sample of the
sewage siudge is treated further in an anaerobic bench-scale unit and if the percent volatile solids
reduction during this period is less than 17 percent, vector attraction reduction is achieved. The
following conditions have to be met during the bench-scale test:
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1. A sample of the anaerobically digested sewage sludge has to be digested anaerobically in the
laboratory in a bench-scale unit at a temperature between 30°C and 37°C for 40 days.

2. After 40 days, the mass of volatile solids in the sewage sludge at the beginning of the test has
to be reduced by less than 17 percent.

In developing this option, EPA relied on percent volatile solids reduction calculated using the Van Kleeck
equation. A sewage sludge that meets this option when the Van Kleeck equation in used to calculate
percent volatile solids reduction may fail this option if a different equation is used (e.g., the mass balance
equation). Therefore, EPA recommends that the Van Kleeck equation be used if this option is met.

FREQUENCY OF MONITORING
Parameter Frequency

Once per year, quarterly, bimonthly, or monthly
(see Table 8-1)

RECORDKEEPING

. One-time description of bench-scale digestion

Volatile solids

. Time (days) that sewage sludge was further digested in bench-scale digester

. Temperature (degrees Celsius) maintained while sewage sludge was in digester (at least 2 readings
per day)

8.8.3 VECTOR ATTRACTION REDUCTION OPTION 3

Statement of R ation

§503.33(b)(3) When the 38 percent volatile solids reduction requirement in 563.33(b)(1) cannot be met for an
aerobically digested sewage sludge, vector atiraction reduction can be demonstrated by digesting
a portion of the previously 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 sewnge sludge at the beginning of that
period is reduced by less than 15 percent, vector attracting reduction is achieved.

This option is similar to Option 2 except in this case the sewage sludge has been digested aerobically.
If a sample of the aerobically digested sewage sludge that has a percent solids of two percent or less is
treated further in an aerobic bench-scale unit for 30 days and if the mass of volatile solids in the sewage
sludge at the beginning of the test is reduced by less than 15 percent, vector attraction reduction is
achieved. The following conditions have to be met during the bench-scale test:

1. A sample of aerobically digested sewage sludge having less than two percent solids has to be
digested aerobically in a bench-scale unit for 30 days at a temperature of 20°C.

2. After 30 days, the mass of volatile solids in the sewage sludge at the beginning of the test has
to be reduced by less than 15 percent.
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The 15 percent volatile solids reduction requirement in this option also is based on information obtained
using the Van Kleeck equation. For the reasons mention above in Option 2, EPA recommends that the
Van Kleeck equation be used to calculate volatile solids reduction when this option is met.

FREQUENCY OF MONITORING

Parameter Frequency

Once per year, quarterly, bimonthly, or monthly
(see Table 8-1)

RECORDKEEPING

. One-time description of bench-scale digestion

Volatile solids

. Time (days) that sewage sludge was further digested in bench-scale digester

. Temperature (degrees Celsius) maintained while sewage sludge was in digester (at least 2 readings
per day)

8.8.4 VECTOR ATTRACTION REDUCTION OPTION 4

Statement of Regulation

§503.33(b)(4) The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process shail
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.

Option 4 provides another way to demonstrate vector attraction reduction for sewage sludge treated in
an aerobic process. As indicated above, 38 percent volatile solid reduction may not be achieved because
the sewage sludge entering an aerobic digester already is partially stabilized. This is frequently the case
for sewage sludges held or circulated in wastewater treatment processes for longer than 30 days.

Vector attraction reduction is achieved for an

aerobically digested sewage sludge if the specific Specific Oxygen Uptake Rate (SOUR) -
oxygen uptake rate (SOUR) for the sewage sludge SOUR is a measure of the rate of oxygen

is equal to or less than 1.5 milligrams of oxygen utilization of a wastewater mixed liquor or
per hour per gram of total solids (dry weight sludge. In general, SOUR is the oxygen
basis) at 20°C.  Note that the unit of uptake rate, in milligrams of dissolved
measurement for the sewage sludge is total solids oxygen per hour per gram of volatile solids.
on a dry weight basis, not volatile solids. Oxygen uptake rate is measured using a

device known as a respirometer.
The SOUR test is applicable only to aerobic liquid
sewage sludges with two percent solids OT e o ————
that have not been deprived of oxygen for more
than two hours. Thus, this test is not appropriate for dewatered sewage sludge, compost, and liquid
anaerobic sewage sludge (e.g., sewage sludge in an anaerobic lagoon).
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FREQUENCY OF MONITORING

SOUR Once per year, quarterly, bimonthly, or monthly

Parameter Frequency

(see Table 8-1)

RECORDKEEPING

. Dissolved oxygen readings for sewage sludge sample over 15-minute period (mg/L)
. Calibration records for the DO meter

. Temperature (degrees Celsius) at beginning and end of DO readings

. Total solids for sewage sludge sample (g/L)

. SOUR calculations (mg/h/g)

8.8.5

VECTOR ATTRACTION REDUCTION OPTION 5

Statement of Regulation

§503.33(b)(5) Sewage sludge shall be treated. in an aerobic process for 14 days or longer. During that time,

the