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PREFACE
Section405(d)of the CleanWaterAct (CWA) directsthe U.S. EnvironmentalProtectionAgency (EPA)
to developregulationscontainingguidelinesfor the useor disposalof sewagesludge. This sectionalso
requiresEPA to establishstandardsthat protectpublic healthand the environmentfrom any reasonably
anticipatedadverseeffectsof toxic pollutants in sewagesludgethat is usedor disposed. On February
19th, 1993 (58 Federal Register 9248), EPA published a final regulation at 40 Code of Federal
Regulations(CFR) Part 503 that containsthe standardsaddressedin section405(d). This regulation
containsrequirementsfor four sewagesludgeuseor disposalpractices: applicationof sewagesludgeto
the land, placementof sewagesludge on a surfacedisposal site, placementof sewagesludge in a
municipalsolid wastelandfill (MSWLF) unit, andfiring of sewagesludgein a sewagesludgeincinerator.
A key ‘element in EPA’s implementationof the Part 503 regulation is to educateAgency and State
personnelabouttheserequirements.The regulationis directly applicableto personswho useor dispose
of sewagesludgethrough one of the Part 503 useor disposalpractices,and permitting authoritiescan
directly enforcethe provisionsof the rule. It alsowill be implementedthroughFederalpermitsand will
be implementedthrough Statepermits once Statesbecomeauthorizedto managethe Federal sewage
sludgeprogram. When work on this documentwas initiated. the primary focus was to educatepermit
writers aboutthe Part 503 requirementsandto serveasan updateto the Guidancefor Writing Case-byCasePermit Conditionsfor Municipal SewageSludge(EPA 1990). Therefore,throughoutthe document,
referenceis madeto the permit writer andthe permitting authority.
However, it is now clear that the information interpretingPart 503 servesnot only Stateand Federal
permits writers, but also direct regulatorsand the regulatedcommunity. Readersshouldbe awarethat
the term “permit writer” or “permitting authority” is intendedto meanthe Stateor Federalregulator,
whetheror not a permit is issued. A permit writer may usethe information in the documentto establish
appropriatepermit requirementsfor the useor disposalof sewagesludge. An exampleof an EPA-issued
permit is included in Appendix G. This documentmay also be usedas a referencemanualby anyone
involved in the useor disposalof sewagesludge. It is the responsibilityof the sewagesludgeregulators
to usethis documentto help protectpublic healthand the environment.
This documentis a guidancemanual. It is intendedto provide information that may be neededto
properly implementPart 503. It doesnot establisha binding norm. Decisionsin any particularcasewill
be madeapplying the law and regulationon the basisof specificfacts.
Note that this documentdoesnot addressthe Part 503 requirementsfor the useor disposalof domestic
septage. Theserequirementsare addressedin a separateguidancedocumentcalled DomesticSeptage
RegulatoryGuidance- A Guide to the EPA 503 Rule (EPA 1993). Severalother guidancedocuments
havebeenpublishedto help in the implementationof Part 503. Theseare listed in Appendix C along
with sourcesto obtain theseand other EPA documents.
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BACKGROUND

The primary goalsof the CleanWaterAct (CWA) areto protectand improve the quality of the Nation’s
water. To preventcontaminationand deteriorationof water quality, wastewaterfrom householdsand
commercialand industrial activities is treatedat wastewatertreatmentplants before it is dischargedto
surfacewater or ground water. There are approximately 15,000 publicly owned treatment works
(POTWs) in the United Statesthat processalmost 34 billion gallons of domestic sewageand other
wastewatereachday (EPA 1991). Sewagesludgeis generatedby POTWsand by privately ownedand
Federally owned treatmentworks during the treatmentof domesticsewage. The annual amount of
sewagesludgegeneratedduring the treatmentof domesticsewageis estimatedat about 47 poundsfor
every individual in the United States(58 FR 9249, February19, 1993).
1.2

HISTORY

OF EPA’S SEWAGE SLUDGE REGULATIONS

The use or disposalof sewagesludgehasbeenregulatedunder various environmentalstatutes. In the
past, it was regulatedprincipally under the solid wastedisposalregulationsat 40 Code of Regulations
(CFR) Part 257, jointly promulgatedunder the ResourceConservationand RecoveryAct (RCRA) and
the CWA. In addition, the Marine Protection,Research,and SanctuariesAct (MPRSA) regulatedthe
dumpingof sewagesludgeto oceansandestuaries,until the OceanDumpingBan Act of 1988prohibited
this disposal practice. Finally, the Clean Air Act (CAA) regulatesthe air emissions (primarily
particulates)from sewagesludgeincinerators.
The 1977amendmentsto the CWA directedthe U.S. EnvironmentalProtectionAgency(EPA) to develop
regulationscontainingguidelinesfor the use or disposalof sewagesludge. In 1984, EPA’s Office of
Waterconveneda SludgeTaskForcethatmaderecommendations
for the developmentof a sewagesludge
managementprogramandpublishedguidanceon the metalscontentof sewagesludgeappliedto land used
for growing food crops. In 1987,Section405(d)of the CWA was amendedto requireEPA to establish
standardsthat adequatelyprotect public health and the environmentfrom any reasonablyanticipated
adverseeffectsof pollutantsin sewagesludgethat is usedor disposed. In response,EPA developedand
publishedtechnicalstandardsand requirementson February19, 1993(58 FR 9248), codified in 40 CFR
Part 503. Part 503 was amendedon February25, 1994(59 FR 9095), and October25, 1995 (60 FR
54764). Additional amendmentswereproposedon October25, 1995(60 FR 54771). Discussionsin this
documentassumethat thesechangeswill be finalized.
The 1987 revisions to the CWA also require that any Section 402 (National Pollutant Discharge
Elimination System [NPDES]) permit include sewagesludgeuse or disposal standardsunless these
requirementsare includedin anotherpermit. The amendmentsalso expandedthe regulateduniverseto
include all treatment works treating domesticsewage(TWTDS), eventhose not needingan NPDES
permit. TWTDS includeall sewagesludgeor wastewatertreatmentsystemsusedto store,treat, recycle,
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and reclaimmunicipalor domesticsewage.On May 2, 1989(54 FR 18716),EPA revised40 CFR Parts
122and 124to establishthe proceduresand requirementsfor addressingsewagesludgemanagementin
NPDESpermits. At the sametime, 40 CFR Part 123wasrevisedand40 CFR Part 501 waspromulgated
to establishStateprogramrequirementsandapprovalprocedures.On February19, 1993(58 FR 9404),
Parts 122and 501 were amendedto establisha tiered permit applicationschedule.
1.3

SUMMARY STATISTICS
PRACTICES

FOR SEWAGE SLUDGE USE OR DISPOSAL

In 1988,EPA collectedinformationon the useor disposalof sewagesludgethrougha two-part National
SewageSludgeSurvey(NSSS). A questionnairesurveywasusedto obtain both technicaland financial
information on the sewagesludgeuseor disposalpracticesemployedby POTWs. Information on the
quality of sewagesludgeused or disposedin 1988was obtainedthrough an analytical survey during
which samplesof sewagesludgewere collectedat severalPOTWsand analyzedfor severalpollutants.
Resultsof the NSSSwere usedto developthe Part 503 regulationand to evaluatethe impact of the Part
503 regulationon POTWs. The summarystatisticsin this sectionare from the NSSS.
The NSSSfocusedon POTWswith eitherprimary, secondaryor advancedtreatmentof wastewater.The
survey resultsshow that the frequencyof particular use or disposalpracticesvaries widely by POTW
size, exceptfor land application,which is usedfrequentlyby all sizesof POTWs. For example,many
small POTWsuse surfacedisposal,while this practiceis uncommonamonglarge POTWs. Similarly,
incineration and oceandisposalhave beenused by many large POTWs, but hardly at all by small
POTWs. The tableson the following pagesprovidemore information on POTW sewagesludgeuseor
disposalpracticesobtainedthroughthe NSSS.
Table 1-1showsnationalestimatesof the numberandpercentageof POTWsthat usea particular useor
disposalpracticeand the amountof sewagesludgeusedor disposedthrough eachpractice. The most
prevalentpracticeis land application(34.6 percent),followed by placementin co-disposallandfills (i.e.,
a municipal solid wastelandfill unit) (22.2 percent)and surfacedisposal(10 percent).
Table 1-2reportsnationalestimatesof thetotal amountandpercentageof sewagesludgeusedor disposed
annually for varioususeor disposalpracticesand for certainPOTW sizecategories. As canbe seenin
the table, POTWs with a design flow rate over 100 million gallons per day (mgd) accountfor 28.7
percentof the sewagesludgeusedor disposedby POTWs. POTWswith a flow rate between10 mgd
and 100 mgd use or disposeof 39.5 percentof the annualamountof sewagesludge;and POTWs with
a flow rate betweenonemgd and 10 mgd useor disposeof 24.1 percentof the amountof sewagesludge
that is usedor disposedannuallyby POTWs. In contrast,POTWswith a flow rate lessthan one mgd
accountfor only 7.6 percentof the amountof sewagesludgeusedor disposedannually.
The Largestamountof sewagesludgeis usedor disposedthroughco-disposallandfills (33.7percent),land
application(33.5 percent),and incineration(16.1). Only 10.4 percentof the amountof sewagesludge
usedor disposedannually is placedon a surfacedisposalsite.
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TABLE 1-1 NUMBER OF POTWS AND THE AMOUNT OF SEWAGE SLUDGE
USED/DISPOSEDANNUALLY BY USE OR DISPOSAL PRACTICE

Use/Disposal
Practice

POTWsUsinga Use/Disposal
Practice

Amountof SewageSludge
Used/Disposed

Number

Percentof
Total

incineration

381

2.8

864.7

16.1

Laud
Application

4,657

34.6

1,787.8

33.5

Co-Disposal:
Landfill

2,991

22.2

1,798.6

33.7

Surface
Disposal

1,351

10.0

553.6

10.4

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

13,458c

OceanDisposalb

100.0d

Amounta

5,340.l

Percentof
Total

100.0d

aThousands
of dry metrictons.
bTheNationalSewageSludgeSurveywasconducted
beforethe OceanDumpingBanAct of 1988prohibited
thedumpingof sewagesludgeinto theocean.Oceandumpingof sewagesludgeendedin June1992.
cThetotal numberof POTWsdoesnot equalthenumberin the textbecause
somePOTWsutilize morethan
oneuseor disposalpracticeandarecountedtwicein this table.
dNumbersdo not addup to 100percentbecause
of rounding.
Source: 1988NationalSewageSludgeSurveyand1988NeedsSurvey.Extractedfrom 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
Use or Disposal
Practice

Amount of SewageSludge Used or Disposed by POTW Size
(in thousands of dry metric tons)
> 10 to IO0 mgd

> 1 to 10 &gd

Incineration

382.9

346.5

124.8

10.5

864.7
(16.1)

Land Application:
Agricultural

203.0

400.8

423.9

143.2

1,170.9
(21.9)

22.4

65.3

31.7

30.8

(2.8)

4.5

24.5

1.0

1.3

(0.6)

62.1

60.5

40;3

6.3

(3.2)

52.6

9.8

2.4

1.0

(1.2)

30.6

27.8

11.9

0.8

71.1
(1.3)

12.7

76.4

27.2

13.0

518.6

674.0

495.6

110.4

34.2

124.9

63.2

36.5

13.8

79.8

41.6

22.2

31.5

60.0

17.4

28.5

(2.6)

Surface Disposal:
Dedicated Site
Surface Disposal:
Monofill
Surface Disposal:
Other

1 mgd

Total
(% of Total)

> 100 mgd

Land Application:
Compost
Land Application:
Forests
Land Application:
Public Contact Sites
Land Application:
Reclamation Site
Land Application:
Sale or Give Away
in a Bag or Other
Container
Land Application:
Undefined
Co-Disposal:
Landfill

(

*

150.2
31.3
169.2
65.8

129.3
(2.4)
1.798.6
(33.7)
258.8
(4.9)
157.4
(3.0)
137.4

Ocean Disposala

166.1

157.9

8.0

3.4

335.4
(6.3)

Unknown: Other

0

0

0

0

0

N/A
1,535.0
(28.7)

N/A

N/A

N/A

N/A

2,108.2
(39.5)

1,289.O
(24.1)

Unknown: Transfer
Total
(% of Total)

407.9
5,340.l
(100.0)
(7.6)
aThis survey was conducted before the Ocean Dumping Ban Act of 1988 prohibited the dumping of sewage
sludge into the ocean. Ocean dumping of sewagesludge ended in June 1992.

Source:

1988 National SewageSludge Survey and 1988 NeedsSurvey. Extracted from 58 FR 9248, February
19, 1993.
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INTRODUCTION

EPA publishedthe Standardsfor the Useor Disposalof SewageSludge,Part 503, in the FederalRegister
on February 19, 1993. This chapterdiscusseswhat is regulatedby Part 503, who is regulatedby Part
503, how Part 503 is implemented,and what is not regulatedby Part 503.
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2. WHATIS PART503?
This chapteralso discussesthe sevenelementsof a Part 503 standardand why a Part 503 standard
protectspublic healthandthe environment.The lastdiscussionin this chapterconcernsrequirementsthat
are more stringent than or in addition to the Part 503 requirementsand who can establish these
requirements.
2.2

GENERAL

DEFINITIONS

Part 503 SubpartA containsdefinitionsof termsusedin morethanonesubpartin Part 503. This section
provides additional information on severalof the definitions in §503.9. It also discussestwo key
definitions in Parts 122 and 501.
CLASS I SLUDGE MANAGEMENT FACILITY
Statementof Regulation
§122.2

ClassI sludgemanagement
facilitymeansanypubliclyownedtreatmentworks(POTW),
identifiedunder40CFR403.8(a)
asbeingrequiredto havean approved
pretreatment
program(includinganyPOTWlocatedin a Statethat haselectedto assume
localprogram
responsibilities
pursuantto 40CFR403.10(e))
andanyothertreatmentworkstreating
domestic
sewage
classified
asa ClassI sludgemanagement
facilityby theRegional
Administrator,
or, in thecaseof approved
Stateprograms,
theRegional
Administratorin
conjunction
withtheStateDirector,because
of thepotentialfor its sludgeuseor disposal
practices
to adversely
affectpublichealthandtheenvironment.

This is an importantdefinition becausethe reportingrequirementsin Part 503 only apply to ClassI sludge
managementfacilities and other selectedPOTWs,generallyknown as majors.
DOMESTIC SEWAGE
Statementof Regulation
§503.9(g)

Domestic
sewage
is wasteandwastewater
fromhumansor household
operations
that is
discharged
to or otherwise
entersa treatmentworks.

There are two important aspectsof this definition. First, the definition is explicit that the wasteand
wastewaterfrom humansor householdoperationsmust be dischargedto or otherwiseentera treatment
works for thosewastesand wastewaterto be domesticsewage.Wastesand wastewaterfrom humansor
householdoperations(e.g., solid waste)that doesnot entera treatmentworks is not domesticsewage.
Second,it definesthe type of wastewaterthat must be in the influent to a.treatmentworks for the solids
that are removedfrom the wastewaterto be sewagesludge. This is discussedfurther below in the
definition of sewagesludge.
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PERSON

Statement of Remlation
!4503.9(q)

Person is an individual, association, partnership, corporation, municipality, State or Federal
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 sludge from the generator and
then applies the sewage sludge to the land), the owner/operator of a surface disposal site (e.g., a
tnunicipality), the owner/operator of a municipal solid waste landfill unit, and the person who fires
sewage sludge in a sewage sludge incinerator.
PERSON

II

WHO

PREPARES

SEWAGE

SLUDGE

Statement of Remrlation
3503.9(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
0503.9(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 preliminary 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

II

Statement of Redation

II

5503.9(y)

II
Store or storage of sewage sludge is the placement of sewage sludge on Iand on which the
sewage sludge remains for 2 years or less. This does not include placement of sewage sludge
on land for treatment.

II

If the sewage sludge remains on the land for longer than 2 years, the area of land is an active sewage
sIudge unit and the Part 503 surface disposal requirements have to be met unless 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 sewagesludge. 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

II

OF SEWAGE SLUDGE

Statement of Re&ation

/I

9503.9(z)

Treat or treatment of sewage sludge is the preparation of sewage sludge for fmal use or
disposal. This includes, but is not limited to, thickening, stabilization, and dewatering of
sewage sludge. This does not include storage of sewage sludge.

II
II

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 far sewage sludge use and disposal in 40 CPR
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 fmds that such
designation is necessarv to 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
a TWTDS. Stateswith approved State sewagesludge managementprograms 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 Repulation
$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 absenceof 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 sIudge. 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. Becausethe 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 503. A more detailed exposure risk assessmentwas then conducted to develop the limits for the
pollutants in Part 503. The risk assessmentsconducted 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-l). These models
used human health and environmental criteria (i.e., an allowable 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 assessmentis the loading rate for each
pollutant in Table 2 of 5 503.13. 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 pollutant) 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 derailed exposure risk assessment. These were
the ground-water pathway and the air or vapor pathway. These pathways are different from the groundwater and vapor pathways for land application becausedifferent 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 pollutants for which limits are included in the
surface disposal subpart also are listed in Table 2-l.
One pathway was evaluated during the exposure risk assessmentfor 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 sitespecific 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-l 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 SulmonellQ 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

IS PART 503?

REGULATED

Arsenic
Cadmium
Chromium
Copper

BY PART 503 REGULATION
Land

Surface

Application

Disposal

X

X

I

X

X

incineration

X

r-- X
I

Lead

I

x

I

I

x

Mercury
Molybdenum
Nickel
Selenium

I
I

x
x

I
I

I

x

I

x

I

I
I

x

I

x

I

Zinc

I

x

I

x

I

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 sludge 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 ir 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 becausePart 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 sewagesludge 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 sludge 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 quality of materials placed in a MSWLF unit. Those requirements are found in Subpart
C - Operating Criteria - 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
may not be placed in a MSWLF unit. Liquid waste is any waste determined to contain “free liquids” as
defined by Method 9095 (i.e., Paint Filter Liquids Test), in EPA Publication No. SW-846. Thus, if the
sewage sludge does not pass the Paint Filter Liquids Test, it can not be placed in a MSWLF unit.
2.3.6

OTHER REQUIREMENTS

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 disposal 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 use or disposal site because those requirements are needed
to protect public health and the environment. To meet those requirements, control of the site must be
maintained.
For example, information about a land 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 managementpractices are related to locating the surface disposal site.
Other management practices require that certain activities be conducted at a surface disposal site (e.g.,
monitor the air for methane gas). In most cases, the owner/operator of the surface disposal site is
responsible to ensure that requirements related to the surface disposal site itself are met.
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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2.4

WHODOESPART503REGULATE?

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 sewagesludge (i.e., changes the quality of sewage sludge
received from the generator of the sewage sludge). The first of these requirements is in 5503.7.
As indicated in 5 503.7, 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.
Becauseof $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 sewagesludge 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 responsible 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 managementpractices, 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,OOOpeople
or more report certain information annually.
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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 managementprogram 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
depends on who is doing what to the sewage sludge. In some situations the permit writer might designate
two preparers co-permittees.
The following permits issued under Sections 402 and 405 of the CWA will be the principal vehicles for
implementing Part 503 :
l

l

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 503 standards and requirements also may be included in permits issued under the appropriate
provisions of:
l
l
l
l

Subtitle C of the Solid Waste Disposal Act
Part C of the Safe Drinking Water Act
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 Statesbecause, currently, no State has received EPA approval of its State
sludge management program. ’ Where a State has an approved NPDES .program, EPA will issue a
separate NPDES permit to implement the sewage sludge standardsand requirements or negotiate with the
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 p ermitting 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 caseswhere the total mass fired contains more than 30 percent municipal solid waste.
In all other cases, Part 503 appIies 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 generated 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 assessmentsdo 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. Becausedomestic 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

SEI’TAGE

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 sewagesludge 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 sewagesludge, 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 assessmentand 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 Iimit 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 assessmentmethodology for those parameters was not available or data
needed to conduct a risk assessmentwere not available.
An operational standard is a separate element in a Part 503 standard to distinguish it from a pollutant
limit. As indicated previousIy, 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 mount 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 caseswhere no sewage sludge is used or
disposed during a year, no tests have to be conducted.
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The Part 503 frequency of monitoring requirements address pollutants, pathogen densities, and certain
vector attraction reduction options. In caseswhere 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.
2.7.7

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
SURFACE DISPOSAL

PRACTICES -LAND APPLICATION

AND

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 assessmentsin which available information was used to determine a limit for
different pathways of exposure. The most stringent Iimit 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 sIudge 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 managementpractices 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 assessmentin 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 reduciion protect public health 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 heaIth from the reasonably anticipated adverse effects
of organic pollutants in the exit gas from a sewage sludge incinerator stack.

2.9

REQUIREMENTS
PART 503

2.9.1

PERMITTING

MORE STRINGENT THAN OR IN ADDITION

TO

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 assumesauthorization 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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APPLICATION

An estimated16,000POTWsand an additional3,000 to 5,000 other treatmentworks treatingdomestic
sewageare subjectto the requirementsof Part 503. Table 3-1 identifies the types of personsrequired
to apply for a sewagesludgepermit. Becauseof the largenumberof personsanticipatedto be permitted,
EPA has developeda phasedapproachto incorporatethe Part 503 requirementsinto permits. This
approachis outlined in EPA’s February 19, 1993, amendmentsto the sewagesludgepermit program
regulations(58 FR 9404).
TABLE 3-1 PERSONSREQUIRED TO APPLY FOR A PERMIT
PersonsNot RequiredTo AutomaticallyApply
For A Permit

PersonsRequiredTo Apply For a Permit

Industrialfacilitiesthattreata combinationof
industrialwastewater
anddomesticsewageand
generate
sewagesludge*

All generators
of a sewagesludgethatis
ultimatelyregulatedby Part503
Industrialfacilitiesthatseparately
treatdomestic
sewageandgenerate
a sewagesludgethatis
ultimatelyregulatedby Part503

Sewage
sludgelandappliers/haulers/transporters
(whodo not changethequalityof the sewage
sludge)*

All surfacedisposalsiteowners/operators
All sewagesludgeincineratorowners/operators
Any personwhochanges
thequalityof a sewage
sludgethatis ultimatelyregulatedunderPart503
(e.g., sewagesludgeblendersor composters)

Sewage
sludgepackagers/baggers
(whodo not
changethequalityof sewagesludge)*
Ownersof propertyon whichsewagesludgeis
landapplied*
Domesticseptage
haulers/land
appliers*

*EPA maintainsthe ability to requestpermitapplications
from thesepersonswherenecessary
to protectpublic
healthandtheenvironment
The first phaseof permitting is focusedon personsrequiredto haveor requestingsite-specificpollutant
limits (i.e., incineratorsand somesurfacedisposalsites). Thesepersonshad to submit sewagesludge
applicationinformation within 180 daysof publicationof Part 503. For all other TWTDS that already
have NPDES permits, the Part 503 requirementswill be incorporatedinto their permits as they are
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site-specificlimits andthat do not haveNPDESpermitshad to submitlimited baselinedatawithin 1 year
after Part 503 was published,and then a completepermit applicationwhen requestedby the permitting
authority. EPA may develop other permitting priorities and maintainsthe ability to require permit
applicationsfrom any personsoonerthan under the phasedapproach.
Parts 122 and 501 requirethat the following informationbe obtainedin the application: generalfacility
information, annual sewagesludge volume, other permits held or requested,a topographicalmap
extending1 mile beyondthe TWTDS boundary,a narrativedescriptionof useor disposalpractices,any
sewagesludgemonitoring datatheapplicantmayhave,andanyotherinformationrequestedby the permit
writer. The permit applicantmust identify its chosenuse or disposalpracticesand submit information
to enablethe permitting authority to determinecompliancewith the standardsor to verify site-specific
pollutant limits wherethe applicantrequestsor is requiredto havethem.
EPA hasdevelopedan interim applicationform to beusedby all TWTDS. The form lists the information
that is requiredfor the different categoriesof sewagesludgeusersor disposers. It shouldbe useduntil
the promulgationof the new municipalapplicationforms 2A and2S. The interim applicationform is in
Appendix F and additionalcopiescanbe obtainedfrom EPA Regionalsludgecoordinators.
All sewagesludgepermit applicationsmust be sentto the EPA Regionaloffice until an applicant’sState
sewagesludgemanagementprogramhasbeenapprovedby EPA. Whenrenewingan NPDESapplication
in an NPDES approvedState, the effluent information must go to the State and the sewagesludge
information must be sentto the EPA Region.
3.1.1 REVIEWING THE APPLICATION
The betterthe information receivedat the time of application,the easierit is to assemblean appropriate
and accuratepermit for a particularuseor disposalpractice. Therefore,the most important stepof the
permitting processis the review of the applicationinformationby the permit writer for completenessand
accuracy. Experiencein NPDES permit writing has shownthat considerablecorrespondence
is often
requiredbeforean applicationis consideredto be “complete”and “accurate”by the permit writer. Some
offices employ checklistsfor the review of applicationforms to facilitate this process. As the permit
writer gainsexperiencein writing permits, shewill be ableto betterdetectomissionsand errors in the
applicationinformation,
At a minimum, the application information should addresseach of the requirementsspecified at
§§122.21(c)and(d). Whenan informationitem is not applicable,“NA” shouldbe usedto showthat the
item hasbeenconsidered.However,if informationis missingfor an item, the permit writer mustcontact
the applicant to obtain a written response. Becausean administrativerecord must be maintainedin
processinga permit application and hearingsare possible, only minor items should be handled by
telephone,and even thesemust be documentedin writing. The preferred method is to return the
applicationto the applicantfor completion,or to requesta new applicationafter the applicanthasbeen
advisedof the problem items. If changesor correctionsto any applicationare extensive,the applicant
may be requiredto submit a new application. An applicationis consideredcompletewhenthe permitting
authority is satisfiedthat all requiredmaterialshavebeensubmitted.
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 detectmany inaccuraciesfrom the applicationalone, a numberof
common mistakescan be readily detected. The permit writer should follow the sameproceduresfor
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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.
l

l

Do the reported values correspond to any existing permit, previous application, or monitoring
data?
Do concentration values correspond with analytical detection levels? Were the correct analytical
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:
l
l
l
l
l
l
l
l

3.1.2

Samples of sewage sludge were collected so as to ensure a representative sample
Samples were collected and transported using appropriate procedures
All regulated parameters were analyzed
Analytical methods specified in Part 503 were used
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.
COLLECTING

ADDITIONAL

INFORMATION

The permit writer may use additional sources of information to develop the draft permit. For example,
a review of any records existing on the TWTDS can provide information that may be used by the permit
writer. Performing a site visit and reviewing supplemental information sources can also provide
additiona information and insight into operations at a TWTDS.
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 ptant 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 compliance 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
include a review of sewage sludge treatment processes, including performance of the sewage sludge
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 assessmentof 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, sewagesludge 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
shouId 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. Supplementa 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.
l

l

l

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 TechnicaI 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 managementplans, 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

I

Tvw of Information

Source

I.

Topographical maps of the area being reviewed

U.S. Geological Survey (USGS).

2.

lnformation on types of habitat, endangered species of
plant, fish, and wildlife in the area being reviewed

Regional U.S. Fish and Wildlife Service (FWS).

3.

Flood insurance rate maps (FIRMS) and flood boundary
and Roodway maps in the area being reviewed

U.S. Federal Emergency Management Agency (FEMA)
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 IO&year flood and information to
determine the potential of flooding in the area being
reviewed

U.S. Water Resources Council, U.S. Army Corps of
Engineers.

5.

Information on the numerical models to aid in the
prediction of flood hydrographs, ilow parameters, the
effect of obstructions on flow levels, the simulation of
flood control structures, and sediment transport

Local U.S. Army Corps of Engineers District Office.

6.

l

.

Site-specific Storm water management facility design
requirements in the area being reviewed

l

Storm water permits.

l

Local planning agencies, civil works departments, or local
zoning boards (name and address of such local agencies
can be found in the local directories)
NPDES permitting authority.

7.

Location of wetlands in the area being reviewed

Local U.S. Army Corps of Engineers District Office and local
planning and zoning commissions or agencies.

8.

Seismic impact zones, fault zones, and seismic hazards in
the area being reviewed

USGS. the Building Seismic Safety Council, the Colorado
School of Mines, State Geological Surveys, Earthquake
Information Center, the National lnformation Service for
Earthquake Engineering. the National Institute of Science and
Technology, the American institute of Architects.

9.

Copies of the computer software package. Geotechnical
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 settlement, and liquefaction
potential of dike and foundation soils

EPA’s Risk Reduction Engineering Laboratory.

10. EPA’s approved air quality models

EPA’s Office of Air Quality and Standards in Research
Trianele Park. NC.

11. Aerial photographs of a site to aid in identifying the
potential for surface runoff

Environmental Services Division (in some EPA Regions), the
National Enforcement Investigation Center, EPA’s
Environmental Monitoring and Support Laboratory in Las
Vegas, NV, the Environmental Photo Interpretation
Laboratory in Vint Hill, VA, and private contractors.
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l

l

l

3.2

Pretreatment program information-This includes information on types and amount of industrial
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 agenciesand university agricultural researchdepartments-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.
3.2.1

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 sewagesludge managementdeveloped on a case-bycase 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 sewagesludge-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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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 necessaryexplanation 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 6 501.15(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.
A description of the procedures for reaching a final decision on the draft permit.
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4. LANDAPPLICATION
- PART503 SUBPART
B
4.1

INTRODUCTION

This chapterprovidesguidanceon implementationof the requirementsfor Part 503, SubpartB, which
appliesto the land applicationof sewagesludge. The permit writer shouldwork with the permitteeto
determinewhich of the land applicationrequirementsapply to a particular situation, Chapter2 defines
sewagesludgeand providesa detaileddescriptionof materialsthat are not regulatedunder Part 503.
The first step is to determinewhetherthe use or disposalpracticequalifies as land application. For
purposesof Part 503, “land application”is the spreadingor sprayingof sewagesludgeonto the surface
of the land or the injection of sewagesludgebeneaththe surfaceof the land to condition the soil or to
fertilize crops grown in the soil.
Sewagesludgemay be appliedto agriculturalland (includingpastureandrangeland), forests,andpublic
contactsites,suchas parksandgolf courses.In thesesituations,the rate at which the sewagesludgeis
appliedusually is basedon the nitrogenrequirementsof the vegetationor crop grown in the soil.
Sewagesludgealso may be appliedto disturbedland in an effort to reclaim and vegetatethe land. A
reclamationsite is an areathat hasbeendisturbedby activitiessuchasstrip mining, clear-cutting,severe
erosion,or construction. The land is so disturbedthat it no longer supportsvegetation. Sewagesludge
is appliedto restoreorganicmaterialin the soil andto provide nutrientsfor vegetationgrown in the soil.
In somecases,sewagesludgemay be appliedto a reclamationsite at a rate that is higher than the rate
neededto provide the nitrogen for the vegetation.
Other typesof land on which sewagesludgemay be appliedare lawnsandhomegarden. Sewagesludge
usually is appliedto lawnsor homegardensin small amountsand is usuallysold or given away in a bag
or other container(i.e., receptaclethat holds up to one metric ton of sewagesludge)for applicationto
thosetypesof land.
The permit writer also should determinewhetherbulk sewagesludge will be applied to the land or
whethersewagesludgewill be sold or given awayin a bag or other containerfor land application. This
will help the permit writer determinewhich of the Part 503 land applicationrequirementsapply to a
particular situation.
Sewagesludgethat meetscertain requirementsis
frequentlyreferredto as “exceptionalquality” (see
Exceptional
QualityCriteria
definition) althoughthis term is not found in Part
503. If a generatoror other prepareris able to Sewagesludgeor materialderived from sewage
demonstratethat a sewagesludge or a material sludgethat achievesthe ceiling concentrations
in
derivedfrom sewagesludgemeetsthe criteria for §503.13(b)(1),the pollutant concentrationsin
“exceptionalquality” sewagesludge,the sewage §503.13(b)(3),
oneof theClassA pathogen
reduction
sludgeis not subjectto the generalrequirements alternativesin §503.32(a),and one of the vector
and managementpracticesin the land application attractionreductionalternativesin §§503.33(b)(1)
subpart. In addition, wheneveran exceptional through(b)(8)or a vectorattractionreductionmethod
quality sewage sludge is used to produce a determinedby the permitting authority to be
material derived from the sewagesludge, the equivalent,is referredto as exceptionalquality
sludge.
resulting material is not subjectto the Part 503 sewage
requirements. The preparer of this resulting
material does not have to independentlydemonstratethat the material meets the exceptionalquality
criteria as long as all of the sewagesludgefrom which the material was derivedmeetsthe 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 requiremints in both permits. Another option is to issue one permit to both entities as copermittees.
Appliers who do not change sewage sludge 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-l 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,
5 503.11 provides several definitions specifically applicable to land application. This section discusses
some of the definitions in 0 503.11 and lists the remainder of the definitions in that section and some
selected definitions from 5 503.9 for reference purposes.

Agronomic Rate
Statement of Red&ion
8503.11(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 passesbelow 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-l SUBPART B REQUIREMENTS APPLICABLE
PREPARERS, OR APPLIERS
Generator

TO GENERATORS,

AuDlier

or Preparer

3eneral requirements

jeneral requirements

503.12(d)
503.12(f)
SO3.12tg)
SO3.12(i)

iO3.12(a)
iO3.12(b)
iO3.12(e)
iO3.12(h)
iO3.12(i)

Pollutant links

‘ollutant limits

SO3.WbW, (b)(3), or VW!
Managementpractice

iO3.13(b)(2)

SO3.14(e)

iO3.14(a)
iO3.14(b)
iO3.14(c)
i03.14(d)

Operational standards

Operationalstandards

pathogens
503.15(a)
503.33(b){ l-8) vector attraction reduction

site restrictions for Class B sewage
sludge
jO3.33(h)(9) vector attraction reduction
iO3.33(b)(10) vector attraction reduction

tianagement practices

iO3.32@)(5)

Monitoring

503.16(a)
Recordkeeping

Xecordkeeping

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

exceptional quality sewagesludge
exceptional quality sewagesludge
derived material
503.17(a)(3)(i) sewagesludge subject to pollutant
concentration limits, Class A, and
vector atrraction reduction in
$503.33(b)(9) or $503.33(b)(lO)
503.17(a)(4)(i) sewagesludge subject to pollutant
concentration limits and Class B
503.17(a)(5)(i) sewagesludge subject to
cumulative pollutant loading rates
sewagesludge subject to annual
503.17(a)(6)
polluiant loading rates

iO3.17(a)(3)(ii) sewagesludge subject to poIIutant
concentration limits, Class A, and
vector attraction reduction in
$503.33(b)(9) or §503.33(b)(lO)
503.17(a)(4)(ii) sewagesludge subject to pollutant
concentration limits and Class H
503.17(a)(5)(ii) sewagesludge subject to
cumulative loading rates

Reporting

Reporting

503.18

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

II

Statement of RedatioQ

II

1503.11(c)

Annual DoWtan loading rate is the maxbnum amount of a poilutant that can be applied to a unit
area of land durine a 365 dav ueriod.

II

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 Sludge Application Rate
Statement of Repulation
5503.11(d)

Annual whole sludge aueiication rate is the maximum amount of sewagesludge {dry weight basis)
that can be anulied to a unit area of land during a 365 dav ueriod.

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 Red&ion
$503.11(e)

Bulk sewape sludge is sewage sludge that is not sold or given away in a bag or other container
for appfication 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

II

Statement of Repulation

I[

~503.11(1)

Cumulative poWant loadme rate is the maximum amount of an inorganic pollutant that can be
auulied to an area of land.

II

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 pollutant 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 Redation
8503.11(h)

Land application is the spraying or spreading of sewage sludge onto the land surface; the
injection of sewagesludge below the land surface; or the incorporation of sewagesludge into the
soil so that the sewage sludge can either condition the soil or fertilize crops or vegetation grown
in the soil.

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
I503.11(j)

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 becausethe 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 Q503.9 are shown below for
reference purposes.
Statement of Regulation
Q503.11(a)

A&zultural 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)

AD& sewage sludge or sewaslesludge auulied 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.

8503.9(g)

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

9503.9(h)

Drv weight basis means calculated on the basis of having been dried at 105 degrees Celsius
until reaching a constant mass (i.e., essentially 100 percent solids content).

9503.9(j)

Feed crous are crops produces primarily for consumption by animals.

$503.9(k)

Fiber crops are crops such as flax and cotton.

8503.9(l)

Food crous are crops consumed by humans. Thii includes, but is not limited to, fruits,
vegetables, and tobacco.

8503.11(g)

Forest is a tract of land thick with trees and underbrush.

#503*11(i)

Monthly average is the arithmetic mean of all measurements taken during the month.

6503.11(k)

Pasture is land on which animals feed directly on feed crops such as legumes, grasses, grain

stubble, or stover.

4.3

$503.11(l)

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.

!jSO3.11(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@b)

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.

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 genera1 requirements to bulk exceptional quality sewage
sludge, if she can show that these requirements are necessaryto 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 genera1requirements for land application apply to the person who prepares bulk
sewage sludge. They are discussed below. Note that the person who prepares bulk sewage sludge is
either the generator of the sewage sludge (e.g., a Federally owned treatment works) or a person who
derives a material from sewage sludge (i.e., changes the quality of sewage sludge received from a
generator).

Provide Concentration of Total Nitrogen in Sewage Sludge
Statement of Remdation
8503.12(d)

The person who prepares bulk sewagesludge that is applied to agricultural land, forest, a public
contact site, or a reclamation site shall provide the person who applies the bulk sewage sludge
written notification of the concentration of total nitrogen (as N on a dry weight bask) in the bulk
sewaee 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 material from sewage sludge) 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 sludge. 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 genera1 requirement does not apply to sewage sludge that is sold or given away in a bag
or other container for application to the land. In this situation, the guaranteed whole percentage of
nitrogen in the sewage sludge is usually printed on a label or information sheet along with an application
rate based on the nitrogen content of the sewage sludge. This provides the applier with information
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
Statement of Redation
$503,12(f)

When a person who prepares bulk sewage sludge provides the bulk sewage sludge to a person
who applies the bulk sewagesludge 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 Redation
li503,12(9)

When a person who prepares sewage sludge provides the sewagesludge to another person who
prepares the sewage sludge, the person
who provides the sewagesludge shall provide the person
who receives the sewagesludge notice and necessary informadon to comply with the requirements
ln this subpart.

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 0 503.12 (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 Repulation
@03.12(i)

Any person who prepares bulk sewage sludge that is applied to land in a State other than the
State in which the bulk sewagesludge 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, teIephone number, and National Pollutant Discharge Elimination System
permit number (if appropriate) for the person who wig 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 Rermlation
#503.12(a)

No person shalt apply sewagesludge 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. managementpractices, 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 managementpractices 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

II

Statement of Rezulation

/I

$503.12(b)

No person shaU apply sewage sludge sub]ect to the cumulative pollutant loading rates in
@03.13(b)(2) to agricultural land, forest, a public contact site, or a reclamation site if any of the
cumulative pollutant foading rates in @03.13(b)(2) has been reached.

This general requirement addresses land application of bulk sewage sludge when the CPLRs are met.
It does not apply if the pollutant concentration limits in Table 3 of 5 503.13 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 sludge. Note that bulk sewage sludge which meets the pollutant concentration limits
4-11

4. Lm

APPLICATION - PmT 503 SUBPART B

w 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
effluent data and cannot be withheld from other appliers.

Obtain Information Needed to Comply
Statement of Redation
5503.12(e)(l)

The person who applies sewagesludge to the land shall obtain information needed to comply with
the requirements in this subpart.

8503.12(e)(2) (i)

Before bulk sewagesludge subject to the cumulative pollutant loading rates in #503.13(b)(2)
ls applied to the land, the person who proposes to apply the bulk sewagesludge shall contact
the permitting authority for the State in which tbe bulk sewage sludge will be applied to
determine whether bulk sewagesludge subject to the cumulative pollutant loading rates in
$503.13(b)(2) has been applied to the site since July 20, 1993.

(ii) If bulk sewage sludge subject to the cumulative pollutant loading rates in 5503.13(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 1503.13(a)(2)(i).
(iii) If bulk sewagesludge 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 ln 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 8503.13(a)(2)(i).
(iv) If bulk sewagesludge 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 polhttant
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 9503.13(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 SO3requirements 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 ReguJation
$503,12(h)

The person who applies bulk sewagesludge to the land shaU provide the owner or lease holder
of the land on which the bulk sewage sludge is applied notice and necessary mformation to
comotv with the reauirements 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 Reeulation
$503.12(i)

Any person who applies bulk sewage sludge subject to the cumulative pollutant loading rates in
$503.13(b)(2) to the land shall provide written notice, prior to the initial application of bufk
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 accessto 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 addressesthe 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 sewagesludge 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 rhe 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 rhe 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

II

Statement of Redation
8503.12(g)

When a person who prepares sewageskdge provides the sewage sludge to another person who
prepares the sewagesludge, the person who provides the sewagesludge shall provide the person
who receives the sewagesludge notice and necessaryinformation to comply with the requirements
in this suboart.

In this situation, the person who provides sewagesludge 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 8 503.7 for a preparer of sewage sludge) and
the appropriate requirements in the land application subpart for the seven elements of a Part 503 standard
(i.e., general requirements, pollutant limits, managementpractices, 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
infomration 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 5 503.13 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
6503.12(a)

I

No person shall apply sewagesludge to tbe 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 Rermlation
0503.12(6)(l)

The person who applies sewagesludge 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.
Statement of RemIation
$503.13

Pollutant limits

$503.13(a)

Sewage sludge

8503,13(a)(I)

Bulk sewage sludge or sewagesludge sold or given away in a bag or other container shall not be
applied to the land if the concentration of any pollutant in tbe sewage sludge exceedsthe ceiling
concentration for the pollutant in Table 1 of W3.13.

0503.13(a)(t)

If bulk sewage sludge is applied to agricultural land, forest, and public contact site, or a
reciamation site, either:
(i)

the cumulative loading rate for each pollutant shall not exceed the cumulative loading rate
for the pollutant in Table 2 of 8503.13; or

(ii) the concentration of each pollutant in the sewagesludge shall not exceed the concentration
for the pollutant in Tabie 3 of 8503.13.
0503.13(a)(3) if bulk sewage sludge is applied to a iawn 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 8503.13.
$503.13(a)(Q) If sewage siudge is sold or given away in a bag or other container for application to the land,
either:
(i)

the concentration of each pollutant in the sewagesludge shall not exceed the concentration
for the potlutaat in Table 3 of 0503.13; or

(ii) the product of the concentration of each pollutant in the sewagesludge and the annual whole
sludge application rate for the sewage sludge shall not cause the annual poflutant loading
rate for the poifutant in Table 4 of 5503.13 to be exceeded. The procedure used to
determine the annual whole sludge application rate is presented ht Appendix A of this part.
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4.4.1

CEILING

CONCENTRATION

LIMITS - ALL LAND APPLIED SEWAGE SLUDGES

Statement of Remlatiom
9503.13

Pollutant fimits
TABLE 1 OF 8503.13 - CEILING CONCENTRATIONS
Pollutant

Ceiling Concentration
(milligrams per kilogram)*

Arsenic
Cadmium
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
zinc

75
85
4,300
840
57
75
420
100
7,500

Wry 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 assumedvalues for site life and AWSAR (see discussion below for the pollutant concentration
limits), and the 99th 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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BULK SEWAGE SLUDGE

Cumulative Pollutant Loading Rates
Statement
9503.13

of Remlations
Pollutant limits
TABLE 2 OF 9503.13
Pollutant

Cumulative Pollutant Loading Rate (kg/ha)

Arsenic
Cadmium
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium

41
39
1,500
300
i7
*
420
100
2,800

ZlIlC

*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 pollulant 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 assessmentduring 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 convert& to
a CPLR. The most stringent CPLR for all of the pathways evaluated is the CPLR for the pollutant in
Table 2 of 5 503.13. 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-l shows the procedure to use
to estimate site life and Figure 4-2 provides an example calculation.

Pollutant Concentration Limits
#03.13(b)(3)

Pollutant concentrations
TABLE 3 OF $503.13 - POLLUTANT CONCENTRATIONS
Monthly Average Concentration
lmillierams Der kilogram)’

Pollutant
Arsenic
Cadmium
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium

41
39
1,500
300
17
+
420
100
2,800

ZiiC

‘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.

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

(1)

where:
CPLR = cumulative pollutant loading rate from Table 2 of 8 503.13 in kilograms per hectare
100 = assumed site life in years
C = pollutant concentration in milligrams-pollutant per kilogram-sewage sludge (dry weight
basis)
10 = assumedannual whole sludge application rate in metric tons per hectare per 365-day period
0.001 = a conversion factor
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Given: Steps I and 2 show the inform&ion
calculating the site life

to be obtained from the applicant for use in

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:

Step 3:

Steps 3 through 5 show the procedures, using the information gathered in Steps
I 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.

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 365day period.

C

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

SR

= Whole sludge application rate in metric tons per hectare per 36day
weight basis).

0.001

= Conversion factor.

period (dry

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 3 503.13 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 5 503.13 to be exceeded.

FIGURE 4-l PROCEDURES TO CALCULATE
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Given: Steps 2 and 2 show the information
calculating site Iife

Step 1:

obtained from the treatment works Ifor use in
I

The pollutant concentrations in sewage sIudge (dry weight basis) follow:
Pollutant

]

Measured Concentration (mg/kg)

Arsenic
Cadmium
Copper
Lead
Mercury
Selenium

Step 2:

Whole sludge application rate is 10 metric tons per hectare per 365day period.

Gzlculutions:

Step 3:

Steps 3 through 5 show the calcuia!ions, using the information
I and 2.

gathered in Steps

Determine the yearly pollutant loading rates (PL) for the pollutants using the equation
provided in Step,3 of Figure 4- 1.
Pollutaut
Arsenic
Cadmium
Copper
Lead
Mercury
Nickel
Selenium
Zinc

Measured Concentration (mglkg)
10
7
741
134
5
42
5
1,201

FIGURE 4-2 EXAMPLE CALCULATIONS
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PL (kgkalyr)
0.10
0.07
7.41
1.34
0.05
0.42
0.05
12.01

FOR DETERMINING

/
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Step 4:

Calculate the years an inorganic pollutant can be applied to the land by dividing the
CPLR by PL.

Zinc

12.01

2,800

233

*From Table 2 of 0 503.13
**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 1 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
(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 poIlutant is the sum of the two measurements divided by two. A monthly average
concentration is not an instantaneousvalue if more than one measurement is taken during the month (i.e.,
it is the arithmetic average of all measurementstaken during the month). Each measurement taken during
the month must meet the ceiling concentration Iimit for a poIlutant whereas the arithmetic average of the
measurements taken during the month must meet the poIlutant concentration limit for a pollutant.
When the pollutant concentration limits are met, records of the amount of each pollutant applied to a site
in bulk sewage sludge do not have to be kept. Records of the concentration of the pollutant in sewage
sludge 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
0503.13(b)(4) Annual pollutant loading rates
TABLE 4 OF $503.13 - ANNUAL POLLUTANT LOADING RATES
Annual Pollutant Loading Rate
jkiioerams per hectare net 365day aeriod)’

Pollutant

2.0
1.9
75
15
0.85
*
21
5.0
140

Arsenic
Cadmium
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
zinc
‘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 iri Table 2 of 0 503.13 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 0 503.13 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 0 503.13.
A WSAR =

APLR

cx.001

Where:
AWSAR = annual whole sludge application rate in metric tons per hectare per 365day 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)
.OOl = 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 causesa 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 0 503.13.
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 annuaI poiktant loading rates
Step 1: Measure 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 4 503.13(b)(4) for land application and measured pollutant concentrations in
the sewage sludge are provided:

PoIhltant

1

Arsenic
Cadmium

AMIU~ Pohtad

Loadhg Rate* (kgha)

I

2.n

I

1.9

CODDW

I

IO

75

Lead

15

Mercury
Selenium

I34

0.85

5

21

42

Nickel

5

I

Zinc
*From Table 4 of 8 503 13 .
**Measured in the sewage sludge.
Calculations:

1 Concentration** (mg/kg)

I

5
1.201

140

Steps 2 and 3 show the procedures, using the information gathered in Step I, to calculate the annual whole sludge
application rate (A WSAR) that ensures annual pollutant loading rates are not exceeded.

Step 2: Using the pollutant concentrations from Step I and the APLRs from Table 4 of the land application regulations, calculate the
AWSAR using the equation below.
AWSAR = C $&,

Where,
AWSAR
APLR
C
0.001

=
=
=
=

Annual whole sludge application rate in metric tons (mt) per hectare per 365day period (dry weight basis).
Annual pollutant loading rate in kilograms per hectare per 36Sday period.
Measured pollutant concentration in the sewage sludge in milligrams per kilograms of total solids (dry weight basis)
Conversion factor.

ANNUAL WHOLE SLUDGEAPPLICATIOh’ RATE (AWSAR)
(mt(hal36QIoy
period*)
Pdhltallt
t
Arsenic

200

Cadn+m

271

Copper

101

Lead

112

Mercuty

170

Nickel

500

Selenium
Zinc
*Dry weight basis.

l.oQo
I

117

I

Step 3: Determine the AWSAR for the sewage sludge by selecting the lowest AWSAR from those calculated in Step 2.
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 365day period, the APLR for copper will be exceeded.

FIGURE 4-3 EXAMPLE

CALCULATIONS
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MANAGEMENT

4.51

BULK SEWAGE SLUDGE
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PRACTICES

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
assessmentmodels 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 sewagesludge 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

/I

Statement of Reeulation

I

$503.14(a)

Bulk sewage siudge 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 Specks Act or Its designated
critical habitat.

II

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
in 50 CFR 8 17.11 and $17.12. A copy of the lists with referencesto 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 speciesof 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 necessaryto 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 speciesand 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 include 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:
l

Buffer zones that provide an adequatedistance from the critical habitat of the endangered species

l

Requirements for increased frequency of monitoring and reporting in certain areas

l

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 Remlation

8503.14(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 50 that the bulk sewagesludge enters a
wetland or other waters of the United States, as deeed 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 TennesseeValley 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
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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 managementpractices to ensure that sewage
sludge does not enter waters of the United States. Some possible conditions include:
l

Restricting the application of bulk sewage sludge 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.
l

l

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 Refzulation
p503.14(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 defied in 40 CFR 122.2, except as provided in
a wrmit issued Dursuantto Section402or 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 seepageinto 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 infomration 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 foIlowing four factors when developing permit conditions for a land
application practice that could invoIve 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 adequatecontrols 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:
. Climatic Summary of United States
l

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
l

L.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 36day 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 snowcovered 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 sewagesludge 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 tha<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 sIudge
should generally be allowed only during the time when the ground is not snow-covered, frozen, or

4-31

4. LAND APPLICATION-

PARTSO~ SUBPARTB

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.
Lands with uninterrupted steep slopes are normally close to either permanent or intermittent bodies of
water. The application of sewage sludge to any land with a slope greater than 15 percent should be
prohibited when covered with snow (EPA 1983). In addition, the application of sewage sludge to land
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 managementpractices 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 sIudge application to sites with significant
wetlands, create buffer zones around wetlands, or require diking around wetlands areas.

Distance to Surface Waters
Statement of Rermlation
!$503.14(c)

Bulk sewage sludge shall not be appliedto agriculturalland, forest, or a reciamatfonsite that
is 10 meters or less from waters of ‘the United States, as defmed in 40 CFR 122.2, unless
otherwise specifii by the permitting authority.

Permitting Factors
While a properly constructed and maintained IO-meter setback provides adequate protection to water
bodies in most cases, under certain conditions a wider buffer zone may be necessary. There are also
situations where a 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 IO-meter setback should be adequate if the slope is
6 percent or less. Land with slopes greater than 6 percent but less than 12 percent may require wider
buffer zones, incorporation or injection of the biosolids, soil conservation methods (e.g., crop residue,
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 sewagesludge 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-bycasebasis. 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
in determining if a wider buffer zone is necessary. For example, a setback wider than 10 meters may
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 lo-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).
Pennit 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 lo-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 Rdation
@03.14(d)

Bulk sewage sludge shall be applied to agricultural land, forest, or a public contact site, or a
recknation site at a whole sludge applicationrate 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
oermittinp authorihr.

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 in
three basic forms:
l

l

l

The nitrogen content of sewage sludge is
usually reported as inorganic ammoniumnitrogen+ inorganic nitrate-nitrogen, and either
total Kjeldahl nitrogen (TKN) or total nitrogen.
TKN represents the organic nitrogen and
inorganic ammonium-nitrogen only. Total
nitrogen, on the other hand, represents organic
nitrogen and inorganic ammonium-nitrogen as
well as nitrate-nitrogen, Because it is not
possibte to analytically test for total organic
nitrogen, an estimate of the total amount of
organic nitrogen in the sludge can be made
based on the analytical results for TKN or total
nitrogen. To determine the organic nitrogen,
subtract the ammonium-nitrogen from the
TKN, or subtract the sum of ammonium plus
nitrate-nitrogen from the total nitrogen, The
nutrient contents of sewagesludge are normally
expressed either as percent of dry weight or as
mg/kg dry weight. Specifically, the estimates
may be made as follows:

Organic
(C-NH2)-Carbon
based
compounds such as proteins, amino acids.
This form is not available to plants and
must be converted to inorganic nitrogen
by soil microorganisms. Mineralization
is the conversion of organic N to
inorganic N in the form of ammonium.
Mineralization rates vary for different
types of sludge but most of the organic
nitrogen is mineralized to inorganic N in
the first year. All of the organic nitrogen
is expected to have mineralized by the
end of the third year after application.

Inorganic (ammonium NH,+, nitrite NO, ,
nitrate NO;)-Plants use the nitrate and
ammonium ions. The soil microbes and
plants compete for this inorganic N.
Rapidly growing soil microbes can
immobilize or “tie up” the ammonium
and nitrate in the soil by converting it to
Organic N = TKN - ammonium, or
the organic form. and may temporarily
deplete the available N in the soil for
Uqpni.c N = Total N - (ammonium -I- nibde)
plant uptake. The positively charged
ammonium ions are adsorbed by the clay
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
NW.

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 f3ctors 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 Ieaching, 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 passesbelow 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
exceedancesof 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 sewagesludge 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:
l

l

l

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 levels 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
increasesthe level of ammonium ions in the liquid phase of the sewagesludge 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 reducesthe 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
denitrification rate.

abundant source of readily oxidizable carbon will

increase the

- 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 managementprograms 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 estimatesof 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 decreasesexponentially 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.
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Example Design Worksheet l-for

.1.

B

the Agronomic Rate

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).
= Volatilization factor estimating ammonium nitrogen remaining after
Kv
atmospheric losses.
= Organic nitrogen content of the sewage sludge obtained from analytical
Org-N
testing or determined by subtracting NH,-N from TKN, kg/mt (dry weight
basis).
= Nitrate nitrogen content of the sewage sludge obtained from analytical
NO,-N
testing, kglmt (dry weight basis)
= Mineralization rate for the sewagesludge during the first year of
F01
application, in percent of organic nitrogen expressedas a fraction (e.g..
20% = 0.2).
Helpful Conversions
=
Ib/ton
x
500
wfk
= lbslacre x 1.12
kg/ha
= tons/acre X 2242
kg/ha
mt/ha
= tons/acre x 2.24
Total available nitrogen from sewage sludge.
a. Ammonium nitrogen.
Cafcutated with the following formula:
from Table W-l)

onoiytical

rest& for NH;

b. Mineralized organic nitrogen for first year of application.
Calculated with the following formula:

2.

3.

4.

&g-N

x F,,) F;,

kgfmt

- N (kglmtj x Kv (Kv obtained

kg/mt

obtained from ToMe W-2)

c. Nitrate nitrogen.
Use annlytical rextdt for NO,-N
d. Total
Available nitrogen in the soil.
(Use whichever is greater a or 6)
a. Soil test results of background nitrogen in soil
b. Estimate of available nitrogen from previous sewage sludge applications {From
Worksheer2)
Nitrogen supplied from other sources (optional, but recommended):
a. Nitrogen from supplemental fertilizers (ii appropriate)
b. Nitrogen from irrigation water (if appropriate)
c. Nitrogen from previous crop (unless #2 is basedon soil testing)
d. Other (if appropriate) (specify):
e. Total (add a, b, c, d, if available).

kg/mt
kg/mt
kg/ha

kg/ha
kg/ha
kg/ha
kgfha
kg/ha
kg/ha

Total nitrogen available from existing sources.
Add 2 and 3e

5.

Available nitrogen loss to denitrification (optional)
before using tti

6.

kg/ha

with regtdato~author~

kg/ha

Adjusted nitrogen available
Subtnui

7.

(check

site-specific factor)

S from 4

Total nitrogen requirement of crop

(obtain bformationfrom

agricultural

kg/ha

me&on

agents or other agronomy profusion&)

8.

Supplemental nitrogen needed from sewage sludge.
SubIracf 4 or dfrom

9.

kg/ha

7

Agronomic loading rate.

mt/ha

Divide 8 by I
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Worksheet 2. Example Calculation

for Available

Mineralized

Organic Nitrogen

The organic nitrogen in sewage sludge continues to decomposeand 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 determining 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 separatetable for each year sewage sludge was land applied. Note that most do not
calculate beyond the 3rd year becausethe 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-Nz c. Mineralization d. Mineralized Org-N’
e. Org-N
a. Year’
(kg/W

Rate’ (Exhibit W-2)

Wha)

Remaining’ @ha)

O-l (year sewagesludgewas
applied)
l-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 subsequentyears, it representsthe 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 c.
‘Subtract column d from column b.
Example
Assume anaerobically digested sewagesludge with a 3% org-N content (dry weight basis) was applied to the site at a
rate of 5 mUha in 1986. The following year, 1987, 3 mt/ha of sewage sludge (sameerg-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 mtiha) (1,000 kg/mt) = 150 kg/ha.
In 1987, the org-N in the sewage sludge applied = (0.03) (3 mtlha) (1,000 kg/mt) = 90 kglha.
Calculate the available nitrogen from 1986 and 1987 in the following manner (assumeanaerobically digested sewage
sludge).

To determinethe total mineralized organic nitrogen available in 1988 from the sewagesludge applied in 1986 and 1987,
add the mineralized Org-N value in the 1988 row of column d of the table for the 1986 sewagesludge to the mineralized
Org-N value in the 1988 row of column d of the table for the 1987 sewagesludge (i.e., 5.40 + 7.2 = 12.6 kg/ha).
Total mineralized Org-N available in 1988 from previous sewage sludge 12.6 kg/ha.
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Table W-l - Example Volatilization Factors (Kv)

9,
Liquid and injected mto the sol1

*Use value obtained from State regulatory agenciesif available.
Table W-2 - Example Mineralization Rates*

Time after
sewage
sludge
appiication
Wear)

Fraction of Org-N
Mineralized from
Fraction of Org-N
Unstabilized
Mineralized from
Primary and Waste
Aerobically
Activated Sewage
Digested Sewage
Sludge
Sludge

Fraction of Org-N’
Mineralized from Fraction of Org-N

Anaerobica@

Minefalized from

Digested sewsge
Sludge

Composted
Sewage Sludge

o-1

.40

.30

.20

.lO

l-2

.20

.15

.10

.05

2-3

.lO

.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
the Lund Application of SewageSludge (EPA, 1983a). Many Stateshavedevelopeddifferent values
for volatilization and mineralization basedon 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.

for
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Permit Conditions

To incorporate the agronomic rate managementpractice 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 public health or the
environment, she can incorporate other conditions into the permit. Nutrient managementplanning 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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4.52

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 Renulatioa
@03.14(e)

Either a label shah be affied 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 sewagesludge sold or given away in an other container for application to the land.
The label or information sheet shall contain the following information:

(I)

The name and address of the person who prepared the sewagesludge that is sold or given away
in a hag or other container for application to the land.

(2)

A statement that application of the sewagesludge to the land is prohibited except in accordance
with the instructtons on the label or information sheet.

(3) The annual whole sludge application rate for the sewage sludge that does not cause any of the
annual polhttant Ioading rates in Table 4 of $5133.13to 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 5 503.14(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. If a
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, simpie, 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

4.6.1

PATHOGENS

STANDARDS

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:
l

l

Final Use of Sewape 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 shouId review any submitted sewage sludge
quality data and evaluate any information regarding existing or proposed sewage sludge treatment
processesto 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

l

Sewage Sludge
Exceptionalquality sewagesludge

l

Material meeting exceptional quality criteria

l

l

Regulatory Requirements
Pathogens-Class A: one in $503.32(a)
Vectors-one in $4503.33(b)(l) through 503.33(b)(8)
or equivalent as determined by the permitting
authority

Bulk sewagesludge or material derived from bulk
sewagesludge applied to a lawn or a home garden
Sewagesludge sold or given away in a bag or a

other container
l

Bulk sewagesludge applied to:

- Agricultural land
- Forest
- Public contact site
- Reclamation site

Pathogens-Class A or C!assB: one in Q503.32(a)

or $503.32(b)

Vectors-one in 09 503.33(b)( 1) through
503.33(b)(lO) or equivalent to one in @503.33(b)(l)
through 503.33(b)(8)
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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 At&action Reduction
Alternative
Alternative
Alternative
Alternative
Alternative

Alternative
In addition
colifonn or

I
2
3

Time and temperature
pH, temperature and time
One-time demonstration correlating pathogen
levels and operating parameters
4
Concentrations of emetic viruses and helminth
ova
5
Processes to Further Reduce Pathogens (PFRP)
1. Cornposting
2. Heat drying
3. Heat treatment
4. Thermophilic aerobic digestion
5. Beta ray irradiation
6. Gamma my irradiation
7. Pasteurization
6
Equivalent to PFRP
all six alternatives include pathogen levels for fecal
Sa&non&

Option 1 38 percent volatile solids reduction
Option 2 Lab demonstration of volatile solids reduction
anaerobically
Option 3 Lab demonstration of volatile solids reduction
aerobically
Option 4 SOUR s 1.5 mg 0,lhourlg total solids
Option 5 Aerobic process for 14 days at > 40°C
Option 6 pH to 2 12 and retain at 11.5
Option 7 Ze 75 percent solids for stabilized solids
Option 8 2 90 percent solids for unstabilized solids

ClassB PathogenReductkm
Alternative
Alternative

1
2

Density of fecal colifonn
Processes to Significantly
(PSRP)
1. Aerobic digestion
2. Air drying
3. Anaerobic digestion
4. Composting
5. Lime stabilization

Reduce Pathogens

PATHOGEN AN-D VECTOR ATl’RACTION REDUCTION REQ-NT!5
SEWAGE SLUDGE

FOR APPLIERS OF

ClassB PathogenReduction

Vector Attraction Reduction

Alternative

3

Option 9 Injection below land surface
Option 10 Incorporation into soil

Class B

Sludge Site Restrictions

5 503.32(b)(5)

Equivalent to PSRP

Site Restrictions

(0

Food crops with harvested parts above ground but touching the sewage sludge/soil mixture shah not be harvested for 14 months
after application.

(ii)

Food crops with harvested parts below 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.

(iii)

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)

Food/feed/fiber

w

Animals shall not be grazed on land for 30 days after application.

(vi)

Turf grown where sewage sludge is applied shall not be harvested for 1 year after application when the hatvested 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 potential for public exposure shall he restricted for 1 year after application.

(viii)

Public access to land with a low potential for public exposure shall be restricted for 30 days after application.

crops shall not be harvested 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:
l

l

Final Use of Sewage Sludpe-The permit writer must be certain what type of land is to be used
by the permittee.
SewaPe 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 sewagesludge 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 inChapter 8. The proposed amendments to Part 503 (60 FZ?
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 503 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 tune 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 Salmonella
or fecal cohform 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 following:
l

Parameters to be monitored

l

Monitoring frequencies

l

Monitoring locations

l

Sampling types and preservation protocol

l

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 briefIy highlight each of the above-listed monitoring issuesthat should be addressed
in the permit.
4.7.1

PARAMETERS

TO BE MONITORED

Section 503.16 requires monitoring of sewagesludge 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-casebasis.
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 $0 503.33@)(l)-(4) and (b)(6)-(8). The monitoring frequencies established by 0 503.16
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 pollutant 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 o&herpreparer 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 365day period and
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TABLE 4-4 PARAMETERS TO MONITOR IN LAND APPLIED SEWAGE SLUDGE
Parameters To Be Monitored
Pollutants’

Vector Attraction Reduction

Pathogens

Arsenic

Fecal coliform or Salmutzella

Percent volatile solids reduction”

Cadmium

Emetic virusesb

Specific oxygen uptake rated

copper
Lead
Mercury

Helminth ovab

PH’
Percent solids’

Molybdenum
NickeI
Selenium
Zinc
‘Percent sotids of sewagesludge must be monitored to report pollutant concentrations on a dry weight
basis
bClassA options 3 and 4
cVector attraction reduction options 1, 2, and 3
dVector attraction reduction option 4
CVectorattraction reduction option 6
‘Vector attraction reduction options 7 and 8.

TABLE 4-5 FREQUENCY OF MONITORING

- LAND APPLICATION

Amount of Sewage Sludge’
(metric tons per 36!kday period)

Freqnencyb

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)

I

Equal to or greater than 1,500 but less than
15.ooo

Once per 60 days
(six times ner year)

Equal to or greater than 15,ooO

Once per month
(12 times per year)

‘Either the amount of bulk sewagesludge applied to the land or the amount of sewagesludge 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).
bAfter the sewagesludge 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 $3 503.32(a)(5)(ii) and (a)(5)(iii).
Source: 0 503.16
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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 9 503.16 in cases where the permit writer has noted the following:
l

Concentrations of pollutants vary significantly between measurements

l

Concentrations of pollutants are close to the ceiling concentrations

l

A trend indicating worsening sewage sludge quality

l

A lack of historical data on sewage sludge quality

l

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:
l

l

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-Preparers 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 reveal that the concentrations
of pollutants are significantly below pollutant 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 sludge 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, assumethat 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 pohutant 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 pohutant
concentration limits, the monthly averagepollutant concentrations in the samplescollected 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 measuredpollutant 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 aspectsof 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 shouId 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:
l

The variability of the sewage sludge at different points

l

The ability to obtain a well-mixed sample.

For example, if a commercial preparer or applier receives sewagesludge 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 difficult. 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:

of Pathogens

l

Control

l

PO7W Sludge Sampling and Analysis Guidance Document (EPA 1989a)

l

Sampling Procedures and Protocols for the National Sewage Sludge Survey (EPA 1989b)

l

Sludge Sampling Video (EPA 1992d).

4.7.4

and Vector Attraction in Sewage Sh.&ge (EPA 1992e)

SAMPLE COLLECTION

AND PRESERVATION

PROTOCOL

Also important in ensuring representative samplesof 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:
l

l

l

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.
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ln general, cornpositing 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

A11analyses 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 Q503.8 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:
l

l

l

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

. 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
questionabre.
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TABLE 4-6 ANALYTICAL

METHODS

MJITHODS FOR THE ANALYSIS OF SEWAGE SLUDGE
PART 503
Pomant
Arsenic

Analytical Method
AA Furnace
SW-846 Method 7060
AA GaseousHydride
SW-846 Method 7061
Inductively Cowled Plasma
SW-846 Method 6010

Cadmium

AA Direct Aspiration
SW-846 Method 7130
AA Furnace
SW-846 Method 7 13I
Inductively Cowled Plasma
SW-846 Merhod 6010

Copper

AA Direct Aspiration
SW-846 Method 7210
AA Furnace
SW-846 Method 7211
lnductivelv Cowled Plasma
SW-846 Method 6010

Lead

AA Direct Aspiration
SW-846 Method 7420
AA Furnace
SW-846 7421
Inductively Cowled Plasma
SW-846 Method 6010

Maximum Holding Tie, Sample
Preservation, Sample Container,
Sample Preparation
6 months
Plastic or glass container
Samplesneed to be digested prior
to analysis.
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Comments
All samplesmust 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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TABLE 4-6 ANALYTICAL

METHODS

(Continued)

METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE
PART 503
PoUutant
Mercury

Analytical Method
Cold Vawr (manual)
SW-846 Method 7470
SW-846Method 7471

Maximum Holding Time, Sample
Preservation, Sample Container,
Sample Preparation

Comments
SW-846Method 7470 applies to mercury in liquid wastes.
SW-846Method 7471 applies to mercury in solid or semisolid
wastes.
The digestion procedure is contained in the analytical method.

28 days
Cool to 4°C
Plastic or glass container

Molybdenum

AA Direct Aspiration
SW-846Method 7480
AA Furnace
SW-846 Method 7481
lnductivelv Coupled Plasma
SW-846Method 6010

Nickel

AA Direct Aspiration
SW-846 Method 7520
lnductivelv Coupled Plasma
SW-846 Method 6010

Selenium

AA Furnace
SW-846 Method 7740 or 7951
Inductively Coupled Plasma
SW-846 Method 6010
AA GaseousHvdride
SW-846 Method 7741

Zinc

AA Direct Asniration
SW-846 Method 7950
Inductively CouDled Plasma
SW-846 Method 6010

6 months
Plastic or glass container
Samplesneed to be digested prior
to analysis.
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All samplesmust 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 methodscan 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
methodsare generally higher than for AA Furnace methods.
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TABLIZ 4-6 ANALYTICAL

METHODS

(Continued)

METHOM FOR THE ANALYSIS OF SEWAGE SLUDGE
PART 503
All~l
Total Solids.
Volatik
Solids, Fixed
Solids

COlUUlCtltS

Method

commendedprocedure for solid and semisolid samples.

7 days

Gravitnetric
SM-2540 G

cod to 4°C
Plastic or glass container
24 hours

SM-9221 E (MPN)
SM-9222 D (membrane filter)

Fecal
Colifonn

Both procedures are very temperature sensitive. Samplesmust
be analyzed within holding times.

cod to 4°C
Plastic of glass container
24 hours

SM-9260 D. 1
Kenner, B.A. and H.A. Clark

Sabnanelh

PIastic of glass container
2 hours at up to 25°C or 48 hours
at 2 to 10°C

ASTM-Method D 4994-89

Enteric
Viruses

Large samplevolumes are neededdue to the low concentration
of Salmotzelia in wastewater. Also, due to the large number of
Sainwnella spcies, more than one procedure may be necessary
to adequately determine the Sahwnelln ‘s presence.
Concentration of the sample is necessarydue to the presumably
low numbers of viruses in the sample.

Plastic or glass container
Helminth
Ova

Yanko, W.A.

Specific
Oxygen
Uptake Rate

SM-2710 3

Percent
Volatile
Solids
Reduction

See reference list.
Perform as soon as possible
I

<

Plastic or glass container

Quite sensitive to sample temperaturevariation and lag time
between samplecollection and test initiation. Replicate samples
are suggested.
See reference list.

ERT
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TABLE 4-6 ANALYTICAL

METHODS

(Continued)

METHODS FOR THE ANALYSIS OF NITROGEN IN SEWAGE SLUDGE
Pollutant
Total
Kjeldahl
Nitrogen
mw

Analytical Method
SM-45WN,,
EPA-35I. 3

Maximum Holding Time, Sample
Preservation, Sample Container,
Sample Preparation

Comments
Total kjeldahl nitrogen is the sum of organic and ammonia
nitrogen in a sample. Sampledigestion and distillation are
required and are included or referenced in the method.

28 days
Coal to 4°C
Plastic or glass container

Ammonia
Nitrogen
(NH,-NJ

All samplesmust be digested using procedure SM-UOO-NH3 B
prior to analysis by one of the specific analysis procedures
listed.

28 days
Cool to 4°C
Plastic or glass container

Nitrate
Nitrogen
INo3-N)

SM400-NO,’
SW-846 Method 9200

Nitrite nitrogen is the fully oxidized state of nitrogen.
Organics may interfere with the method.

28 days
Cool to 4°C
Plastic or glass container
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TABLE 4-6 ANALYTICAL

METHODS

SOIL ANALYTICAL
Soil Chemical
Property
PH

tialytkal

Method

EPA4045

(Continued)

METHODS

Extraction and/or Digestion
Procedure

Comments

1:1 soil/water

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

Extract with IN NaOAc (sodium
acetate)

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

Ammonium and Nitrate
Extract with 2N KC1

Inorganic nitrogen (NH4+,N0,-) is readily available
for plant uptake

SM4500-H +
Cation Exchange
Capacity (CEC)

Sodium Acetate
EPA-9081
Ammonium Acetate
EPA-9080

Plant Available
Nitrogen

N-Ammonia
Distillation, Nesslerization
SM4500-NH, A.B.C
N-Nitrate
Electrode Method
SM4500-NO,- A,D

Plant Available
Phosphorous

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

a) Extract with 0.03N NH& + HCl
b) Extract with dilute HCI + HzS04
c) Extract with 0.5M NaHCO,
d) Extract with water

Background Metal
Analysis

Metals should be analyzed as per
appropriate methodsprescribed

Metal samplesmust be digested prior
to analysis.

in Standard Methods for the
Examination of Water and
Wasrewater 17th Edition and
SW-846.
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TABLE 4-6 ANALYTICAL

METHODS

(Continued)

EPA

- Methodsfor Chemical Analysis of Water and Wasfes, U.S. Environmental Protection Agency, Environmental Monitoring SystemsLaboratory-Cincinnati
(EMSL-Cl), EPAd0014-79-020. March 1983.

SM

- Standard Methods For 7he 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.

USGS

- Fishman. M. J.. et al, “Methods for Analysis of Inorganic Substancesin Water and Fluvial Sediments,”U.S. Dept. of the interior, Techniques of Water
ResourceJnvestigationsof the U.S. Geological Survey, Denver, CO, 1989.

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.

Yank0

- Yanko, W.A., Occurrence of Pathogens in Distribution and Marketing Municipal Sludges, EPA fjoo/1-87~14,
Technical Information Service, Springfield, Virginia.

ERT

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

1987. NTIS pB f3& 154273/A& Natio&
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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 5 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 QuaIity Sewage sludge and Exceptional Quality Material Derived
Sewage Sludge That Did Not Meet Exceptional Quality Criteria [#503.17(a)(l)
8 503.17(a)(Z)]

from
md

If sewage sludge or a material derived from sewage sludge applied to the land meets the ceiling
concentrations in Q503.13(b)(l), the pollutant concentrations in 0 503.13(b)(3), the Class A pathogen
requirements in 5 503.32(a), and one of the vector attraction requirements in $5 503.33(b)(l) through
503.33(b)(8), or an equivalent 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 $503.23 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 0 503.32(a) are met (refer to
Chapter 6).
(iv) A description of how one of the vector attraction requirements in $9 503.33(b)(l) 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) Materfal
D&iv&I
f~’
[WO3.lO(d)
and (j@j

Sewage Sludge

That Meets Exceptional

4-57

QwIity

CkfW%

4. LAND APPLICATION- PART 503 SUBPARTS
TABLE

4-7 MINIMUM

REQUIRED

RECORDS FOR LAND APPLICATION

(CT) Bulk Sewage Sludge Meeting Pollutant Concentratioq
Requirements, and Vector Attraction Redudion Aiternatbe

(Continued)

Class A Pathogen Reduction
9 or 10 [O503.17(a)(3)]

If the pollutant concentrations in #503.13(b)(3), the Class A pathogen requirements in 0 503.32(a),
and the vector attraction reduction requirements in either 0503.33(b)(9) or $503.33(b)(lO) 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
shall 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.

(ii) 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 5503.33(b)(9)
or 5 503.33(b)( 10) are met for each site on which bulk sewage sludge is applied.
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TABLE

4-7 MINIMUM

APPLICATION - PART503 SUBPARTS

REQUIRED

RECORDS FOR LAND APPLICATION

(D) Bulk Sewage Siud@ Meeting Pollutant
Requirements [g 503.17(a)(4)]

Concentrations

(Continued)

and Class 5 Pathogen Reductiorl

If the requirements in 9 503.13(b)(3) and 5 503.32(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 5 years.
(A) The concentration of each pollutant listed of Table 3 of 5 503.13 in the bulk sewage
sludge.
(B) 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 0 503.32(b) are met.
(D) When one of the vector attraction reduction requirements in $5503.33(b)(l) 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.

(ii) 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 5 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.
(ES) 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 QQ503.33(b)(9)
or (b)(lO) are met, if one of these alternatives is used.
(E) The date bulk sewage sludge is applied to each site.
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4-7 MINIMUM

REQUIRED

503 SUBPARTS

RECORDS FOR LAND APPLICATION

(E) Bulk Sewage Sludge Subject to Cumulative

(Continued)

Pollutartt Loading Rates [Q503,17(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:
(i)

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 Iisted 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)(l) 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.

(ii) The person who applies the bulk sewage sludge shall develop the following information, retain
the information in $§503.17(a)(5)(ii)(A) through 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 Q503.12(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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4-7 MINIMUM

REQUIRED

P.4~~503 SUBPARTB

RECORDS FOR LAND APPLICATION

(Continued}

Sewage SW@ Subject to Cumulative Pollutant Loading Rates (Contiuued)

(G) A description of how the requirements to obtain information in 0 503.12(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 8 503.14 are met for each site on which
bulk sewage sludge is applied.

(J) If the bulk sewage sludge meets the Class B pathogen requirements in 0 503.32(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 0 503.32(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 §Q503.33(b)(9) or 503.33(b)(lO)
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 !j§ 503.33(b)(9) or 503.33(b)( 10)
are met, a description of how the requirements are met.
(p? Sewage Studge Soid or Given Away in a Bag or Other Container
Pohtant
Lading
Rates [6503.17(a)#)J

Subject to AmuaI

If the requirements in 0 503.13(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 0 503.13 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 Q503.32(a) are met.
(v) A description of how one of the vector attraction requirements in $9 503.33(b)(l) 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 sewagesludge for application to the land must keep sampling
and analysis results. This documentation should include:
l

l

4.8.2

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 sheetswith raw data and calculations used to determine results, analytical QC,
and analytical results.
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 managementpractices 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 following 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
evaluated for potential effects on threatened or endangered species of plant, fish, or wildlife or their
designated critical habitat and that necessaryprotective measures have been identified and implemented:
l

l

l

l

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
If 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
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 met.

Application 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 :
l

l

l

l

A copy of any permit issued pursuant to either Section 402 or 404 of the CWA for allowing
appIication of sewage sludge near wetlands
A description of the general climatic conditions and the records of the average daily 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

. Records of the average daily amounts of precipitation in the area and a description of how land
application of sewage sludge is avoided during periods of high rainfall
l

l

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 adequatebuffer zone is maintained
to prevent sewage sludge from entering adjacent surface water bodies:
l

l

l

l

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
If there is surface water near the Landapplication 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
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:
l

The original calculations used to determine the whole sludge application rate, inchtding 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

l

l

l

The actual quantity of sewage sludge (dry weight basis} applied to the land application site
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:
l

l

l

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 Redation
0503.18(a)

Class I sludge management facilities, POTWs (as defied 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)(h), 503.17(a)(4)@) and in
503.17(a)(S)(ii), for the appropriate requirements on February 19 of each year.
(2) The information in 503.17(a)(5)(U)(A) through 503.17(a)(5)(b)(G) on February 19 of each year
when 90 percent or more of any of the cumulative pollutant loading rates in Table 2 of 0503.13
is reached at a site.

As was described in the previous section, virtually all persons involved in the preparation of sewage
sludge 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 5 503.18.
The reporting requirements in $503.18 apply to the following persons:
l

Class I sludge management facilities

l

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

l

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 addressesthese 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)(l)
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 sewagesludge 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:
l

Units for reported concentrations

l

Dry weight concentrations

l

Number of samples collected during the monitoring period

l

Number of excursions during the monitoring period

l

Sample collection techniques

l

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:

4. LAND APPLKXTION - PART SO3SUBPARTB
l

l

Where sewage sludge data show significant variations in quality or where sewage sludge data
indicate a trend toward poorer quality sewage sludge. In these cases, more frequent reporting
may assist regulatory officials in addressing problems before violations of land application
requirements occur. Additionally, the permit writer may have more advanced warning of the
need to reopen a permit to address these situations.
Where a comphance 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
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
sewage sludge that is sold or given away in a bag or other container for application to the land. Each
scenario contains the appropriate requirements for the seven elements of a Part 503 standard (i.e., general
requirements, pollutant limits+ managementpractices, operational standards, and frequency of monitoring,
recordkeeping, and reporting requirements),
Bach 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 attraction 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 performed at the site to meet a Part 503 requirement or that
certain site restrictions are met. In both approaches, public health and the environment are protected,
but through different means (i.e., treatment as opposed to a combination of treatment and restrictions on
exposure).
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 wouId 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., generally, no site controls are imposed when other fertilizers are land appiied).
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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 sg503.33 (b)(l) 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 (j 503.12 or the management
practices in 5 503.14 when the bulk sewage sludge is land apphed.
A bulk sewage sludge or bulk material derived from sewage sludge 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
$$503.1O(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 sewagesludge 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
becausecontrol 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.
ELEMENTS OF A PART 503 STANDARD - SCENARIO 1
General requirements:

None

Pollutant limits:

Ceiling concentration limits in Table 1 of $503.13
Pollutant concentration limits in Table 3 of $503.13

Management practices :

None

Operational standard
(pathogens):
One of the Class A alternatives in 6 503.32(a)
Operational standard
(vector attraction reduction): One of the vector attraction reduction options in $8 503.33(b)(l)
through (b)(8) or an option determined to be equivalent by the
permitting authority
Frequency of monitoring:

Requirements in 0 503.16(a)

Recordkeeping:

Requirements in either 8 503.17(a){ 1) or $503.17(a)(2)

Reporting:

Requirements in 9 503.18(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 to be maintained to ensure that the vector attraction reduction option 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. It can not be applied to a lawn 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 8$503.12(a), (d), (e)(l), (f), (g), (h), and (i)

Pollutant limits:

Ceiling concentration limits in Table 1 of $503.13
Pollutant concentration Iimits in Table 3 of 5 503.13

Management practices:

Requirements in §§503.14(a) through (d)

Operational standard
(pathogens):

One of the Class A pathogen alternatives in 9 503.32(a)

Operational standard
(vector attraction reduction): Either the vector attraction reduction option in $0 503.33(b)(9) or
@X10)
Frequency of monitoring:

Requirements in Q503.16(a)

Recordkeeping:

Requirements in 5 503.17(a)(3)

Reporting:

Requirements in § 503.18(a){ 1)

4-70

4. LAN0 APPLICATION - PART 503 SUBPARTB
4.10.3

SCENARIO 3 - BULK SEWAGE SLUDGE THAT IS NON-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 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. 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 $5503.12(a), (d), (e)(l), (f), (g), (h), and (i).

Pollutant limits:

Ceiling concentration limits in Table 1 of $503.13
Pollutant concentration limits in Table 3 of 6 503.13

Management practices:
Operational standard
(pathogens):

Requirements in #503.14(a) through (d)
One of the Class B alternatives in $503.32(b) and the site restrictions
in !j 503.32(b)(5)

Operational standard
(vector attraction reduction): One of the vector attraction reduction options in $0 503.33(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 8 503.17(a)(4)

Reporting:

Requirements in $503.18(a)( 1)
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4.10.4

SCENARIO
4 - BULK SEWAGE
POLLUTANT
CONCENTRATIONS

SLUDGE

THAT

IS NON-EQ

BECAUSE

OF

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

General requirements:

Requirements in §~503.W),
and (j)

Pollutant limits:

Ceiling concentration limits in Table 1 of § 503.13

4

@I, (4, (e)(l), W(2). (0, (g), (h), (0,

Cumulative pollutant loading rates in Table 2 of 5 503.13
Management practices :

Requirements in Q$503.14(a) through (d)

Operational standard
(pathogens):

One of the Class A pathogen alternatives in 0 503.32(a)

Operational standard
(vector attraction reduction): One of the vector attraction reduction options in $8503.33 (b)(l)
through (b)(8) or an option determined to be equivalent by the
permitting authority
Frequency of monitoring:

Requirements in Q503.16(a)

Recordkeeping:

Requirements in 0 503.17(a)(5)

Reporting :

Requirements in $5 503.18(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 8 503.13, one of the Class 3 pathogen alternatives in 8 503.32(b), and either the vector
attraction reduction option in $5 503.33(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 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

5

General requirements:

Requirements in @503.12(a), (d), (e)(l), (f), (g), (h), and (i)

Pollutant limits:

Ceiling concentration limits in Table 1 of 0 503.13
Pollutant concentration limits in Table 3 of 0 503.13

Management practices :
Operational standard
(pathogens):

Requirements in $0 503.14(a) through (d)
One of the Class B pathogen alternatives in $503.32(b) and the Class
B site restrictions in 5503.32(b)(5)

Operational standard
(vector attraction reduction): Either the requirements in $0 503.33(b)(9) or (b)(lO)
Frequency of monitoring:

Requirements in $503.16(a)

Recordkeeping:

Requirements in 5 503.17(a)(4)

Reporting:

Requirements in 5 503.18(a)( 1)
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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
§§503.33(b)(9) or (b)(lO) 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 sludge 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(4, (b), (4, (e>(l), W(2), (9, (gh (W, (0,
and (j)

Pollutant limits:

Ceiling concentration limits in Table 1 of $503.13
Cumulative pollutant loading rates in Table 2 of 0 503.13

Management practices:

Requirements in Q$503.14(a) through (d)

Operational standard
(pathogens):

One of the Class A pathogens in 0 503.32(a)

Operational standard
(vector attraction reduction): Either the requirements in @503.33(b)(9) or (b)(lO)
Frequency of monitoring:

Requirements in rj 503.16(a)

Recordkeeping:

Requirements in $503.17(a)(5)

Reporting:

Requirements in $8 503.18(a)( 1) and (a)(2)
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4.10.7

SCENARIO 7 - BULK SEWAGE SLUDGE THAT IS NON-EQ
REDUCTION AND POLLUTANT CONCENTRATIONS

FOR PATHOGEN

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 sludge are kept and to ensure that the Class l3 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 §§503.1W,
and (i)

Pollutant limits:

Ceiling concentration limits in Table 1 of 0 503.13

(b), (d), (e)(l), W(2), (9, (g), 01), (0,

Cumulative pollutant loading rates in Table 2 of 0 503.13
Management practices :
Operational standard
(pathogens):

Requirements in $9 503.14(a) through (d)
One of the Class B pathogen alternatives in $503.31(b) and the Class
3 site restrictions in 5 503.13(b)(5)

Operational standard
(vector attraction reduction): One of the vector attraction reduction options in $0 503.33(b)(l)
through (b)(8) or an option determined to be equivalent by the
permitting authority
Frequency of monitoring:

Requirements in 8 503.16(a)

Recordkeeping:

Requirements in $503.17(a)(5)

Reporting:

Requirements in §§503.18(a)(l) and (a)(2)

475

4. LAND AFTLICATION - PARTSO~ SUBPAFCTB
4.10.8

SCENARIO
8 - BULK SEWAGE SLUDGE
ATTRACTION
REDUCTION,
PATHOGEN
CONCENTRATIONS

THAT IS NON-EQ FOR VECTOR
REDUCTION,
AND POLLUTANT

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 requjrements related to the application site can not be implemented when
sewage sludge is soId or given away in a bag or other container becausecontrol 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

General requirements:

Requirements
and ti>

Pollutant limits:

Ceiling concentration limits in Table 1 of $503.13

in #503.12(a).

(b), (d), (e)(l),

8

(eK%

If), (g), W, (0,

Cumulative pollutant loading rates in Table 2 of $503.13
Management practices:
Operational standard
(pathogens):

Requirements in $5 503.14(a) through (d)
One of the Class B pathogen alternatives in 0 503.32(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 Q503.16(a)

Recordkeeping:

Requirements in 0 503.17(a)(5)

Reporting:

Requirements in 55 503.18(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

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 requirements in this scenario are
met, sewage sludge can be applied to any type of land but most likely will be applied to a public contact
site, a lawn, or a home garden.
This scenario does not apply to bulk sewage sludge that is land applied. It only applies to amounts up
to one metric ton that are sold or given away in a bag or other container (e.g., a bucker, 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 sludge sold or given away in a bag
or other container for application to the land is the pollutant limits. For Scenario 1. the ceiling
concentration limits and pollutant concentration limits are met. In this scenario, the ceiling concentration
limits and APLRs are met.
The elements of a Part 503 standard for this scenario are presented below:
ELEMENTS

OF A PART 503 STANDARD

- SCENARIO

General requirements:

Requirements in $0 503.12(a), (e)(l), and (g)

Pollutant limits:

Ceiling concentration limits in Table 1 of $503.13

9

Annual pollutant loading rates in Table 4 of $503.13
Management practice:

Requirements in 5 503.14(e)

Operational standard
(pathogen):

One of the Class A pathogen alternatives in $503.32(a)

Operational standard
(vector attraction reduction): One of the vector attraction reduction options in §fi503.33(b)(l)
through (b)(8) or an option determined to be equivalent by the
permitting authority
Frequency of monitoring:

Requirements in 8 503.16(a)

Recordkeeping:

Requirements in 5 503.17(a)(6)

Reporting:

Requirements in 5 503.18(a)
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5. SURFACE DISPOSAL- PART 503 SUBPART C

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:
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 enhancethe 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 is 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 land
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.

5-2

5. SURFACE DBPOSAL - PART 503 SUBPART C

Statement of RemIation
g503.2o(h)

This subpart does not apply to sewagesludge stored on the land or to the land on which sewage
sludge is stored. It also does not apply to sewagesludge 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 sewagesludge unit. The demonstration shall include
the following information, which shall be retained by the person who prepares the sewage sludge
for the period that the sewage sludge remains on the land:

(1) The name and address of the person who prepares the sewage sludge.
(2) The name and address of the person who either OWIISthe 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 foal use or disposal.
(5) The approximate time period when the sewage sludge will be used or disposed.
1503.20(c)

This subpart does not appty to sewagesludge stored or treated on the land or to land on which
sewaee sludee 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 unless the person who prepares the sewage sludge establishesthrough written justification
a basis for leaving the sewage sludge on the land for longer than 2 years according to 5 503.20(b). The
permit writer should evaluate each situation with regard to protection of pubiic health and the
environment and the reasonablenessof 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 H-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
Iimits 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.
5-3
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5.2

SPECIAL DEFINITIONS

Section 503.21 contains definitions related specifically to surface dispqsal 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 Redation
8503.21(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

-

-/

Unsaturated
Saturated

---

ce

/

q
q
a

Unsaturated
sandstone layer
Saturated
sandstone layw
Shale layer

Zone

AQUIFER

Cover
statement of Rezulation
m
link

is soil or other material used to cover sewage sludge placed on an active sewage shdge

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
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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, polymerbonded 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 5 503.25(b).

Liner

IIStatement of Regulation

I/

3503.21(j)

w
is soil or synthetic material that has a hydraulic conductivity of 1 x 10.’ 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 lo-’ (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 I3 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 Redation
!x%x21(l)

Qualified mound-water scientist is an individual with a baccalaureate or post-graduate degree
in the natural sciences or enginbring who has suffiient training and experience in ground-water
hydrology and related fields, as may be demonstrated by State registration, professional
certification, or completion of accredited university programs, to make sound professional
judgments regar&mg 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 Redation
$503.21(n)

Sewaeesludeeunit is land on which only sewagesludge if placedfor fir disposal. This does
not include band 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.
ClosedUnit

The remaining definitions from $503.21 and selected definitions from $503.9 are shown below for
reference purposes.
Statement of Regulation
850361(a)

Active sewage sludge unit is 8 sewage sludge unit that has not closed.

J503.9(b)

Base flood is 8 flood that h8s 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)

Cont8mhmte an oauifer means to introduce a subs&nce that c8uses the m8KimUm COntaminnnt
level for nitrate in 40 CFR 141.11 to be exceeded in ground water or that causes the existing
concentration of nitrote in ground water to increase when the existing concentration of oitrnte
in the ground water exceeds the maximum contaminant level for nitrate in 40 CFR 141.11.

gWS.Q(d)

Cover cron is a stn8U grain crop, such 8s oats, wheat, or barley, not grown for harvest.
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Statement of Revelations
is the relative movement of any two sides of a fault measured in any direction.

$503.21(e)

D~d8cemed

0503.21(t)

&& 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.

%503.9(j)

Feed crons are crops produced primarily for consumption by snimals.

$503.9(k)

Fiber crons 8re crops such as flax and cotton.

%503.21(g)

Final cover is the last iayer of soil or other material

5503.9(l)

Food crorrs are crops consumed by humans.
vegetables, aad tOb8CCo.

0503.9(m)

Ground water is water below the land surface in the saturated zone.

$503.21(h)

Holocene time is the most recent epoch of the Quaternary period, extending from the end of the
Pleistocene epoch to the present.

$503.21(f)

Leachate collection svstem is 8 system or device installed immediately above a liner that is
designed, constructed, maitMned, and oper8ted to collect and remove ieachate from a sewage
sludge unit.

4503.21(k)

Lower ex&sive iimit for methane gas is the lowest percentage of methane gas in
that propagates a time at 25 degrees Celsius and 8tnMXpheriC pressure.

0503.9(s)

f%ce sewaee shrdee or sewage sludge &red
disposal site.

1503.9(v)

Runoff is rainwater, leachate, or other liquid that drains overland on any part of a land surface
and runs off of the land surface.

g503.21(m)

Seismic inttmct zone is an are8 that has a 10 percent or greater probability that the horixontpl
ground level Pcteteration of the rock in the area exceeds 0.10 gravity once in 250 years.

!W3.9@)

store or storaee of sewagesludge is the placement of sewagesludge on land on which the sewage
sludge remains for 2 years or less. This doesnot include the placement of sewagesludge on land
for treatment.

$503.21(p)

Surface disposal site is 8n area of land that contains one or more active sewage sludge units.

8503.21(q)

Unstable area is land subject to natural or human-induced forces that may damage the structural
components of an active sewagesludge unit. This includes, but is not limited to, land on which
the so& are subject to mass movement.

W3.9(bb)

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 chcumst8nces do support, 8
prevalence of vegetation typic8Uy adapted for iife in saturated soil conditions. Wetlands
generally inch@ swamps, marshes, bogs, and similar are8s.
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5.3

GENERAL REQUIREMENTS

Section 503.22 CFR outIines 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 subsequentowner of the site that sewagesludge was placed on the land. The following
sections discuss each of these requirements.
53.1

COMPLY

WITH THE PART 503 SURFACE DISPOSAL REQUIREMENTS

Statement of Redation
9503.22(a)

No person shall place sewagesludge on an active sewagesludge 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 requirements 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

II

LOCATION OF ACTIVE SEWAGE SLUDGE UNIT WITHIN
IN AN UNSTABLE AREA, OR IN A WETLAND

60 METERS OF A FAULT,

Statement of Regulation
9503.22(b)

An active sewage sludge unit located within 60 meters of a fault that has displacement in
Holocene time; located in an u&able area; or hcsted 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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l

Fault areas-Section 5. S.4

l

Unstable areas-Section S-5.5

9 Wetlands-Section 5.5.6.
The permit writer should develop specific permit conditions to require an active sewage sludge unit to
close if he has determined that one of the following situations exists:
l

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

l

The site is located in an unstable area

l

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, at1 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 addresses closure activities and time frames.
5.3.3

WRITl’EN

CLOSURE AND POST-CLOSURE

PLAN

statement of ReszahtCon
‘Z%eowner/operator of an active sewage sludge unit shall submit a written closure and post
closure plan to the permitting authority 180 days prior to the date that the active sewage sludge
unit closes. l%e plan shall describe how the sewage sludge unit w-ill be closed and, at a
minimum, shaIl include:

0503.22(c)

(1)

A d&cuss&m of how the ieachate cokction system will he operated and maintained for 3 years
a&r the sewage sludge unit closes if the sewage sludge unit has a liner and Ieachate colkctlon
system.

(2)

A description of the system used to monitor for methane gas in the air in any structures within
the surface disposal site and iu the air at the property line of the surface disposal site, as
required In 503.24(j)(2).

$3) A discussion of how public accessto the surface disposal site will be restricted for 3 years afler
the last sewage sludge unit in the surface disposal: site closes.

The Part 503 rule requires that a closure and post-closure plan be submitted 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):

5-9

5. SURFACEDISPOSAL- PART 503 SUBPARTC

Operation and maintenance of the leachate collection system if the unit has a liner and leachate
collection system

l

l

Methane gas monitoring if a final cover is placed on the unit

l

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 genera1 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 releasesfrom 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:
l

Name, address, and telephone number of a person to contact about the site

l

Description of land use after closure, including any use restrictions

l

Schedule or frequency at which post-closure activities are conducted

l

Procedure for verifying that post-cfosure was provided in accordance with the plan

l

Inspection and routine maintenance schedules {e.g., site visits, vegetation control)

l

Personnel responsible for post-closure activities (e.g., company, title, responsibilities)

l

Procedures for non-scheduled repairs

l

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 JeachatecoIIection 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.
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TABLE 5-l SAMPLE CLOSURE AND POST-CLOSURE PLAN OUTLINE

Owner/Operator Name:
Mailing Address:
Telephone Number:
Site Location Address:

I.

ACTIVE SEWAGE SLUDGE UNIT CONDITIONS
A. General information
1. Size of active sewagesludge unit (hectaresor acres)
2. Description of liner, if applicable
3. Description of leachatecollection system, if applicable
4. Copy of NPDES permit if there are dischargesto U.S. waters
B. Schedule of final closure (milestone chart)
1. Final date of sewagesludge accepted
2. Date all on-site disposal completed
3. Date final cover completed, if applicable
4. Final date vegetation planted or other material placed
5. Final date closure completed
6. Total time required to close the active sewagesludge unit

II.

DISPOSING OF SEWAGE SLUDGE
A. Total amount of sewagesludge to be disposed of on the active sewagesludge unit (m’ or yd3)
B. Description of procedures for disposing of sewagesludge
1. Size of surfacedisposal site, number of active sewagesludge units and size of units necessaryfor
disposing of sewagesludge (include site map of disposal area)
2. Design and construction of active sewagesludge units

III.

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 (hectaresor acres)
C. Erosion Control (if vegetation is not to be planted)
1. Proceduresand materials for controlling cover erosion
2. Justification for procedures and materials used
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TABLE

IV.

5-l

SAMPLE CLOSURE AND POST-CLOSURE

GROUND-WATER MONITORING,

PLAN OUTLINE

(Continued)

IF APPLICABLE

A. Analyses required
1. Number of ground-water samplesto 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 leachatecollection system (i.e., pumping and collecting procedures), if applicable
1. Description of the leachatesampling and analysis plan
2. Estimated volume of leachatecollected 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, incIude copy of NPDES permit
2. If hauled off site, provide final destination
D. Maintenance of equipment
1. Repairs and replacementsrequired
2. Regular maintenancerequired 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 responseto exceedencesof limits

V-II. MAINTENANCE

ACTIVITIES

A. Surface disposal site inspections
1. List all structures, areas, and monitoring systemsto be inspected
2. Frequency of inspections for each
B. Planned responsesto probable occurrences(including those listed below)
1. Loss of containment integrity
2. Severe storm erosion
3. Drainage failure
C. Maintaining cover and/or vegetation
1. Cover maintenanceactivities and schedule
2. Mowing schedule
3. Reseedingand mulching schedule
4. Soil replacement
a. Labor requirements
b. Soil requirements
5. Fertilizing schedule
6. Sprinkling schedule
7. Rodent and insect control program

5-12

5. SURFACEDKFOSAL-PARTOOK SUBPARTC
TABLE

5-l

SAMPLE CLOSURE AND POST-CLOSURE

PLAN OUTLINE

(Continued)

D . Controlling erosion
1. Maintenance program for drainage and diversion system
2. Activities required to repair expected erosive damage
3. Replacementcover soil, if apphcable
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
agreementor on-site excavation)
VA. INSTALLATION

OR MAINTENANCE OF THE FENCE, IF APPLICABLE

A. If a fence already exists, describe required maintenanceat 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 accesspractices 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:
l

Possible exposure to methane

l

Direct contact with, or ingestion of, the sewage sludge or sewage sludge-soil mixture

l

Traffic that could damage the final cover.
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Section 55.11 provides examples of proper public accesscontrol that should be described in the closure
plan.

Find Cover
If a final cover is placed on an active sewage sludge unit that is to be closed, the cover should be
designed to:
l

Control volatilization of pollutants

l

Account for settling or subsidence in the unit

l

Resist erosion

l

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 pfan 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 landfill 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

II

NOTIFICATION

TO SUBSEQUENT OWNER

Statement of Remlation

II

!j503.22(d)

The owner of a surface disposal site shall provide written notification to the subsequentowner
of the site that sewage sludge was &aced (~1the bad.
II

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 subsequentowner. According to Part 503, a subsequentowner 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.

5. SURFACEDISPOSAL
- PARTN~ SUBPARTC

The permit writer should consider requiring the following information in the notification statement:
l

l

l

l

Name(s) and address

of the former owner(s) and operator(s) of the surface disposal site

Map of the surface disposal site clear!y showing the geographical location of sewage sludge units
as we!! 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
Results of methane gas monitoring (if conducted}

. Type of liner and leachate collection system installed, if appropriate, and leachate volume and
characteristics
l

5.4

Copy of any written closure and post-closure plan.

POLLUTANT

LIMITS

Sewage sludge placed in an active sewage sfudge unit that is not equipped with a Iiner and a leachate
collection system must meet pollutant limits for three metals: arsenic. chromium, and nickel. The
specific pollutant limits to apply depend on the distance between the active sewage sludge 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 10.’ 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:
l

l

Information on the liner and leachate collection system - in developing the specific pollutant
limits for sewage sludge placed in these units, it was assumed thar the liner would achieve a
minimum level of protection by slowing the passageof leachate through the liner to a rate of less
than IO-’ 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 line - the distance of 150 meters was one
of the assumptions used when developing the Part 503 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 5 503.23. 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.
54.1

AN ACTIVE
SEWAGE SLUDGE UNIT
COLLECTION
SYSTEM WITH A UNIT
DISTANCE OF 150 METERS OR MORE

WITHOUT
A LINER AND LEACHATE
BOUNDARY TO SITE PROPERTY LINE

Statement of Red&ion
$503.23

Pollutant lilts

(other than domestic septage)

@03.23(a)

Active sewagesludge unit without a liner and leachatecollection system

$503.23(a)(l)

Except as provided in 1503,23(a)(2) and @I, the concentration of each pollutant listed in Table
I of gS03.23 in sewage sludge placed on an active sewage sludge unit shall not exceedthe
concentration for the pollutant in Table 1 of 0503.23.
TABLE I OF 5503.23 - POLLUTANT CONCENTRATIONS - ACTXVE
SEWAGE SLUDGE UNIT WITHOUT
A LINER AND LEACHATE COLLECTION SYSTEM

Polbtant

Concentration
SmiUiarams per kilonram+j

73
600
420

Arsenic

chromium
Nickel
*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:
l

l

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 Q503.23(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.
5.4.2

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 Rermlation
$503.23

Polhdant knits (other than domestic septage)

0503.23(a)

Active sewage sludge unit without a liner and leachate collection system

$503,23(a)(Z) Except as provided in $503,23(b), the concentration of each pollutant listed SnTable 1 of $503.23
in sewage sludge placed on an active sewagesludge unit whose boundary is less than 150 meters
from the property line of the surface disposal site shall not exceed the concentration determined
using the following procedure.
(i)

The actual distance from the active sewage sludge unit boundary to the property line of the
surface disposal site shall be determined.

(ii) The concentration of each pollutant listed in Table 2 of $503.23 in the sewage shtdge shall
not exceed the concentration in Table 2 of @03.23 that corresponds to the actual distance
in §503,23(a)(Z)(i).
TABLE 2 OF 5503.23 - 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
property tine
distance (meters)
0 to less than 25
25 to less than 50
50 to less than 75
75 to less than 100
100 to less than 125
125 to less than 150

Pollutant concentration+
Chromium
Arsenic
&!!!@a
30
34
39
46
53
62

200
220
260
300
360
450

*Dry weight basis
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(melkd
210
240
270
320
390
420
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The risk assessment methodology used in developing pollutant limits for sewage sludge 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 a boundary that is less than 150 meters from the disposa1site 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 3503.23(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 Reswlation
$503.23

Pollutant limits (other than domestic septage)

1503.23(b)

Active sewage sludge unit without a liner and leachate collection system - site-specific limits

$503,23(b)(l)

At the time of permit application, the owner/operator of a surface disposal site may request sitespecific pollutant &nits in accordance with f503.23@)(2) for an active sewagesludge 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 8503.23 and when the permitting authority determines that sitespecific pollutant lhnits are appropriate for the active sewage sludge unit.

0503.23(b)(2) The concentration of each pollutant listed in Table 1 of 0503.23 in sewage sludge placed on an
active sewage sludge unit without a liner and ieachate collection system shall not exceed either
the concentration for the pollutant determined during a site-specific assessment,as specified by
the permittingauthority, or the existing concentrationof the pollutant in the sewage sludge,
whichever is lower.

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 vaIues 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 activesewagesludge unit that does not have a liner and leachatecoIlection system or to a unit
whose liner fails to meetthe hydraulic conductivity requirements:

Step I:

Obtain the actual distance from the active sewagesludge 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*)

IArsenic

1 73 1

62

1

53

[

46

1

39

1

34

1

30

Chromium

600

450

360

300

260

220

200

Nickel

420

420

390

320

270

240

210

1

*Dry weightbasis

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 175 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-l WORKSHEET FOR CALCULATING POLLUTANT
LIMITS FOR ACTIVE SEWAGE SLUDGE UNITS WITHOUT LINERS AND
LEACI-IATE COLLECTION SYSTEMS

5. SURFACE DISPOSAL - PART 503 SUBPART C

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

5.51

ENDANGERED

PRACTICES

SPECIES OR CRITICAL

HAEUTAT PROTECTION

Statement of Regulation
WI3.24(a)

Sewagesludge shall not be placed on an active sewagesludge unit if it is likely to adversely afTect
a tbreatened or endangered species lited under section 4 of the Endangered Specks Act or its
de&mated 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 pIant, 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
in 50 CFR $3 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 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 EWS. 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 managementpractices 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:
l

Buffer zones that provide an adequatedistance from the critical habitat of the endangered species

l

Requirements for increased monitoring and reporting in certain areas

l

5.5.2

Requirements to conduct special studies to determine the impact on the endangered species or its
critical habitat.
BASE FLOOD FLOW RESTRICTIONS

Statement of Reeufation
1503.24tIl~

An active sewaae shdee 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
to ensure that the flow of floodwaters is not
restricted. Restricting the flow of a base flood
can increase the velocity of the flow downstream
of the site, reduce the temporary storage capacity
of the flood plain, or increase the level of the
flood waters.

Base flood is a flood that has a one percent
chanceof occurring in any given year (i.e., a
flood with a magnitudeequalledonce in 100
years). [Q503.9(b)]

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 processof developingconsultation 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 sewagesludge units located in the IOO-yearflood 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
the active sewage sludge unit is located within an
Restrictionof the flow of a baseflood is definedas
area that is likely to be inundated during the lOOthe raising of flood levelsby one foot or more due
year base flood (i.e., within the lOO-year flood
to the presenceof an obstruction.
plain). River flood plains are readily identifiable
as the flat areas adjacent to the river’s normal
channel. The lOO-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 TennesseeValley 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 IOO-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 IOO-year flood
{EPA 1992a).
If the active sewage sludge units are not located on the IOO-yearflood 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 IOO-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
assessmentshould 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 assessmentof 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 sitespecific 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

II

REQUIREMENTS

IN A SEISMIC IMPACT ZONE

Statement of Remriation

II

~503,24(c)

When a surface disposal site is located in a seismic impact zone, an active sewage sludge unit
shall be deskned to withstand the maximum recorded horizontal ground level acceleration.

Permitting Factors
Seismicimpactzoneis an areathat has a 10percent
or greater probability that the horizontal ground
Ground motion from earthquakes can cause
level accelerationof the rock in the area exceeds
structural failure of the active sewage sludge
0.10 gravity once in 250 years. [$503.21(m)]
unit(s). Studies indicate that, during earthquakes,
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. If it 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 Estimatesof 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. AvailabIe from USGSMap Center.
National Aerial Photographic Program/National High Altitude Program (NAPP/NHAP) high altitude,
high resolut.ion aerial photographs. Available from U.S. Geological Survey, EROS Data Center.
USGS State seismic maps - USGS Map Distribution

Building SeismicSafety Council, “NEHRP RecommendedProvisions for the Development of Seismic
Regulations for New Buildings” (U.S. Federal Emergency ManagementAgency 1991). Available from
FEMA.
TABLE 5-3 GOVERNMENTAL AND NON-GOVERNMENTAL
ORGANIZATIONS
THAT MAY PROVIDE SEISMICITY INFORMATION
USGS
Earthquake Information Center, Colorado SchooI of Mines, Golden, Colorado (seismicity maps of all 50
statesand a databaseof known earthquakesand 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 hpdrogeological conditions. The permit writer should investigate
the following potential site hazards:
l

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)

l

Soils with low foundation strength

l

Slope instability
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* Ground deformation
l

Fault rupture.

For active sewage sludge units located in an area
with an estimated maximum horizontal
The horizontal acceleration is expressed as a
acceleration greater than 0.1 gravity (g), the
percentageof the accelerationdue to gravity (g).
permit writer’s evaluation of seismic effects
The accelerationdue to gravity is 9.8 meters/s&.
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 faiI under moderate seismic shocks (up to 0.15s
and 0.2Og 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

RRQUIREMENT

OF 60 METERS OR MORE FROM A FAULT

$tatement of Remdation
g503.24(d)

Permitting

An active sewage sknfge unit shall be located 60 meters or more from a fault that has
displacement in Holocene time unless otherwise specified by the permitting authority.

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 likeiy
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:
l

l

A review of available maps, logs, reports, scientific literature, or insurance claim reports
An aerial reconnaissanceof an area within a five mile radius of the site, including an aerial photo
analysis
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A reconnaissance based on walking
portions of the area within 915 meters
(3,000 feet) of the unit (EPA 1992a).

l

A fault is a fracture or a zone of fractures in
any materials along which strata on one side
are displaced with respect to strata on the other
side. [$503.21(f)] A fault may have sudden
movement or it may have very slow
movement. A fault includes main, branch, or
secondary faults.

In 1978, the USGS published a map series
identifying the location of Holocene faults in the
United States (Preliminary Young Fault Maps,
MF916). For an area where movement along a
Holocene fault is known to have occurred since
1978, when the maps were made, the owner/
Displacement is the relative movement of any
operator wiIl 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)
Holocene 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 faults) 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 absenceof any faults within 60 meters
(200 feet). A fault may be located by performing one or more of the following activities:
l

l

Conducting a site walkover to detect any fault related phenomena, such as offset curbs or walls,
offset drainage channels, or fault scarps
Conducting subsurface exploration, including drilling and trenching to locate fault zones and
evidence of fauIting

l

Trenching perpendicular to any fault or lineaments within 60 meters (200 feet) of the unit

l

Determining the age of any displacements

l

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:
l

l

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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l

l

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 fault’s age.

Permit Conditions
If an active sewage sludge unit is not located within 60 meters (200 feet) of a fauh 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 R&ation
1503.24(e)

An active sewage sludge unit shall not be located in an unstable area.

Permitting Factors
The permit writer should be able to recognize
unstable areas such as landslide-prone areas, karst
terrain, volcanic regions, areas that overlay
extensive underground mining operations, and
areas that overlay oil, gas, or water withdrawal
operations. The owner/operator should certify
that an active sewage sludge unit is not located in
an unstable area. The permit writer may want to
require the owner/operator to conduct an
engineering assessmentif the unit is located in a
potentially unstable area. This assessmentshould
be performed by a qualified engineering
professional and should contain the following
information:
l

Unstable area is land subject to natural or
human-induced forces that may damage the
structural components of an active sewage
sludge disposal unit. This includes, but is not
limited to, land on which the soils are subject
to mass movement. [$503.2 l(q)] Unstable
areas have features that indicate protective
measures cannot be designed to withstand a
natural event. Examples of unstable areas are:
areaswithin 60 meters of a fault, karst terrains,
fissures, surface areas weakened by
underground mining or other excavations or
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.

l

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 assessthe 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 brittIe rocks or unsaturated loess that are vulnerable to
transient shocks caused by tensional faulting

l

Loess and saturated sand that may be liquefied by seismic shocks causing the sudden collapse of
structures and flow slides

l

Sensitive cohesive soils when natural moisture exceeds the soil’s liquid limit

l

l

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 (Winterkom 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 absenceof seismic activity. Nonseismic slope failure can be caused by:
l

Excessive rainfall on steep slopes

l

Removing the toe (downslope edge) of a slope

l

Overloading a slope

l

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:
l

Retaining walls, fences, and posts that are aligned in a uneven pattern

l

Utility poles with taut or sagging wires

+ Hummocky or step-like ground features
l

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
analysis of site hydraulic conditions, dike slope and foundation stability, dike settlement, and liquefaction
potential 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 usually 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 anaIysis of the design measuresto 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

5-29

5. SURFACE DISWSAL - PART 503 SUBPART C

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 Remrlation
§503.24(1)
c

An active sewage sludge unit shall not be located in a wetland, except as provided in a permit
issued pursuant to section 402 or 404 of the CWA.

,

Permitting Factors
EPA, the U.S. Army Corps of Engineers (COE),
and FWS have identified wetlands protection as a
if wetlands are within the surface disposal site
top priority. Constructing and operating active
boundary and the owner/operator plans to
sewage sludge units in wetland areas is essentially
locate an active sewage sludge unit within a
a fill activity; therefore, this activity has the
wetland, the owner/operator must apply for and
potential to significantly alter the structure and
receive a Section 404 permit from the U.S.
function of a wetland. Once damaged by fill
Army Corps of Engineers. If an active sewage
activities, wetland ecosystems are difficult or
sludge unit is currently located in a wetland,
impossible to restore because of their complexity
the owner/operator should produce a valid
and fragility. Proposals to locate active sewage
Section 404 permit or a NPDES permit to
sludge units in wetlands should undergo rigorous
demonstrate
compliance with this regulatory
demonstration requirements to establish that there
provision.
are no suitable alternative locations. COE is the
Federal agency with jurisdiction for issuing
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.
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 5 503.24(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 suspectsthat there are wetlands on the site where
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active sewage sludge units are or may be located,
he/she should contact the local COE District
Office and request a wetland delineation.2 A list
of the District Offices and their address is
published annually in 33 CFR Part 330.
Additionally, any State agency that regulates
activities in wetlands should be contacted and
invited to inspect the location of an active sewage
sludge unit.

Definition of Wetlands
Wetlands are areas that are inundated or
saturated by surface water or ground water at
a frequency and duration sufficient to support,
and that under normal circumstances do
support, a prevalence of vegetation adapted for
growth in water or wet soil. Wetlands include,
but are not limited to, swamps, marshes, bogs,
prairie pot holes, playa basins, and similar
areas. [$503.9(bb)]

A wetlands assessmentshould be conducted by a
qualified and experienced multidisciplinary team
with a soil scientist and a botanist or biologist.
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 wetlands 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 Idenfifiing and Delineating Jurisdictional Wetian& (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 Tabie 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
Soil Conservation Service (SCS) soil maps
Local wetland inventory maps

If the owner/operator has a Section 402 or 404 permit, the permit writer should require the owner/
operator to demonstrate that the site is in compliance with the permit. The permit writer can contact the
Section 404 permitting authority and inquire about the permittee’s compliance status. If the site is not
in compliance with its Section 404 or 402 permit, the permit writer, working with the U.S. Army Corps
of Engineers, should determine whether the active sewage sludge unit(s) at the site should be closed.

*The definition and regulatory strategy for wetlands is currently being reevaluated at the Federal level and
may be revised.
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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 assessmentindicates 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.
5.57

II

STORM WATER RUN-OFF MANAGEMENT

Statement of Remlation
1503.24(g)(l)

Run-off from an active sewageshtdge unit shall be collected luld shall be disposed iu accordanct
with National Pollutant Discharge Elimination System permit requirements and any other
applicable requirements

@0324(g)(Z)

The run&f collection system for an active sewage sludge unit shall have the capacity to handle
run-off from a 24-hour. 25vear storm event.

Permitting Factors
Storm water run-off is a point source discharge
regulated by the NPDES program. The run-off
collection system from an active sewage sIudge
unit must have the capacity to handle the water
volume generated from a 24-hour, 25-year storm.
A 25-year storm is a storm event with a
frequency of occurrence of 25 years.

Run-off is rainwater, leachate, or other liquid
that drains overland on any part of a land
surface and runs off of the iand surface.
[ii 503.W)l

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, 25Year Storm
The typical approach to designing run-on/run-off controls includes the following:
l

Identifying the intensity of the design storm

l

Determining peak discharge rates
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l

Calculating the run-off volume during peak discharges

l

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
die 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:
l

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

l

The calculation of run-off volume used to size the controls is correct

l

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 wiIl 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 aspectsof 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 25year 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 Rermlation
#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 shdge unit closes.

#503.24(i)

Leachate from an active sewage sludge unit that has a liner and leachate collection system shall
be collected and shall be disposed in accordance witb the applicable requirementsduring 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

Control

Description

Purpose/
Function

Dikes and Berms

Dikes and berms are
compacted ridges or
ledges, generally
earthen, constructed
immediately upslope
or around the
perimeter of an active
sewage sludge unit.

Diverts
uncontaminated storm
water around the
active sewage sludge
unit to natural or
manmadedrainage
channels, manmade
outlets, or
sedimentationbasins.
Dikes can be used as
interceptors to reduce
slope lengths,
minimize erosive
forces, and divert the
run-off away from a
source of
contamination.

Drainage Swales,
Channels and
Waterways

Drainage swales,
Cross-sectionsvary
channels and
and can be
waterways are
trapezoidal, triangular
drainage ways
or parabolic.
installed to collect and Generally swales have
convey the flow of
a less steep cross
storm water run-off in section and when
a manner that does not vegetatedmay
contribute to erosion.
promote infiltration of
some of the storm
These controls can be water discharge;
temporary or
however, they are
permanent and can be gorouriate onlv for
lined with vegetation, uncontaminated
rip rap, asphalt,
discharges.
concrete, or other
materials.

S-35

Maintenance

PRACTICES
Special @esign)
Considerations

Relatively
impermanent. Must
be inspected
regularly, especially
after heavy storms to
maintain their
integrity. Typically,
dikes and berms are
reconstructed yearly.

Construction is simple
and typically designed
from standard
specifications.

Should be inspected to
remove debris within
24 hours of rainfall,
or daily during
periods of prolonged
rainfall. Drainages to
conveyances should be
repaired as soon as
possible.

Design of drainage
swales, channels and
waterways must
consider the local
drainage patterns. soil
permeability. annual
precipitation, area
land use, and other
characteristics of the
watershed
contributing to the
runoff.
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TABLE 5-5 TYPICAL RUN-ON/RUN-OFF CONTROL BEST MANAGEMENT
(Continued)
Control

Description

Purpose/
Function

Maintenance

PRACTICES

Specu (Design)
Considerations

Terraces and
Benches

Terraces and benches
are earth
embankmentsor ridge
and channels
constructed along the
contour of a steep
slope, generally one
with no vegetation and
with a water erosion
problem.

Diverts storm water
runoff away from
steep slopes where
erosion may occur.
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
discharges are
diverted to an
appropriate outlet that
leads to a discharge
that is in compliance
with an NPDJZS
permit.

Should be inspected at
least once a year and
after major storms.

Chutes and Down
Pipes

Specifically, chutes
are excavated earthen
channels that have
been lined with nonerodible materials,
such as bituminous
concrete or grouted
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 while the
sewagesludge unit is
inactive and covers
have been
constructed, yet
stabilization of the
surface has not been
completed.

Must be inspected on
The maximum
a regular schedule and recommended
after major storms to
drainage area for a
promptly clear
chute and down pipe
is approximately 10
clogged pipes.
acres.

SeepageDrains
and Ditches

A seepagebasin
typically consists of
the actual basin, a
sediment trap, and a
bypass for extra flow
and emergency
overflow.

Seepagedrains and
ditches provide in-situ
treatment and
recharge to ground
water. Not
appropriate for
contaminatedrun-off
and should not be
used for discharges
from active sewage
sludge units. Most
effective in highly
permeable soils and
typically are used in
areas where the water
table is close to the
surface.

Drains and ditches
must be inspected
regularly for pipe
breaks or clogging
debris in ditches.
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Must be designed
with adequateoutlets,
such as a grassed
waterway, vegetated
areas, or tile outlet.
Should not be
constructed on slopes
with sandy or rocky
soils.

If contaminated
discharges could be
directed to a seepage
drain or ditch, the
permit writer should
consider adding a
permit condition to
ensure compliance
with the requirements
that the discharge
Tom a 24-hour, 25
year storm be
disposed in
accordance with an
NPDES permit.
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TABLE 5-5 TYPICAL RUN-ON/RUN-OFF CONTROL BEST MANAGEMENT
(Continued)
Control

Purpose/
Function

Description

Maintenance

I

PRACTICES

Special (Design)
Consideratims

Sedimentation
Basins

Major components
Sedimentationbasins
include a principal and detain run-off so that
emergency spill way,
settling of suspended
an anti-vortex device,
solids can occur.
and the basin.
They also store storm
Sedimentation basins
water run-off so that
often serve as the last the discharge can be
releasedat a slower
step in the collection
of storm’ water run-off rate. Sedimentation
from a site.
basins can be
cqnstructed by
excavation or by
placing an earthen
embankmentacross a
low area or drainage
swale.

Maintenance is
The permit writer
imperative to provide 1 should assessthe need
the designed capacity
for specific permit
for storage. If the
conditions addressing
basin becomes filled
sediment basins.
with sediments, the
capacity will be
lessened. Inspections
are also important to
make sure the
embankmentsare
stable and that the
outlet is not clogged
with trash or other
debris.

Surface
Roughening

Soil is roughened by
the creation of
horizontal grooves,
depressions, or steps
that run parallel to the
contour of the land.

Should be seededas
soon as possible.
Regular inspections
should be made,
especially after
storms. Rills should
be tilled, graded, and
reseeded.

This practice reduces
erosion on steep
slopes. It slows runoff, increases
infiltration, traps
sediment, and helps
establish vegetative
cover.

The surface grade
should be greater than
2 percent to promote
collection of the runoff 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
owner/operator
l

these requirements,
the permit
of a surface disposal site to:

writer must draft permit conditions that require the

Operate and maintain the leachate collection system during the life of the active sewage sludge
unit and for 3 years after the unit closes

l

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 adequatepermit 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 leachatecollection systems and to the options
available for treatment and/or disposal of leachate.
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Leachate Collection System
When a liner is inchrded in the design of a surface
disposal site to protect ground water, a leachate
Leachate collection system is a system or
collection system must be installed. A leachate
device instafled 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 collect and remove teachate from
pressures within a lined sewage sludge unit.
a sewage sludge unit. [$503.21(i)]
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 seepageat 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:
l

Design of the system

l

Operations

l

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:
l

l

l

l

l

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 ti 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.
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.

l

Leachate collection sumps or header pipe system where leachate can be removed.

l

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
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:
l

l

l

Sedimentation by granular drainage materials may clog pipes, and can be avoided by surrounding
pipes with filter fabric (EPA 1992a).
Precipitation of dissolved ionic species may settle in, and foul pipes; the system design should
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 voIumes.
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 appurtenancesto 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:
l

l

Sufficient capacity to ensure leachate removal at the expected rate of generation
Sufficient operating head to lift the leachate to the required height from the sump to the access
point

l

Resistance to corrosion

l

Ability to perform during the 3-year closure period.

Calculations and specifications should be available from the owner/operator that can verify these
considerat ions.
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 leachateover the liner and, correspondingly,
removal of leachate at a regular rate. The permit writer should develop permit conditions requiring
adherence to operation schedulesthat ensure that the leachate is removed at the designed rate. The permit
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writer should also require the owner/operator to
maintain documentation that demonstratesleachate
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.
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

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 Ieachate can clog the drainage material or
geonet; and (3) solid suspendedmaterial 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
(33OD) in the leachate is a good indicator.

Maintenance of the leachate collection system
entails regular inspection and cleaning, including the following:
l

l

l

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 faiIure.

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 Iow-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:
l

Confirmation that leachate levels above the liner in the sewage sludge unit are equal to, or less
than, the design depth at all points

l

Confirmation of the depth of leachate in the collection sumps

l

Confirmation that pumps and piping are in good operating order

l

Recording of leachate depths and flow rates in all parts of the system.
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DetaiIed inspection guidance is not feasible in this
document because there are many different types
of systems. The permit writer, when evaluating
the inspection program provided by an owner/
operator, should ensure that the program has
provisions for what, where, why and how checks
will be made. Specific criteria that will trigger
corrective action should also be stated.
Disposal or Treatment of Leachate
Part 503 requires that the leachate from an active
sewage sludge unit that has a liner and Leachate
collection system be collected and disposed in
accordance with the conditions of a National
Pollutant Discharge Elimination System permit
and/or other applicable requirements. This
requirement extends for the time that the sewage
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:

503 SUBPART C

Leachate is the liquid that is generated in a
surface disposal unit due to: (1) percolation of
surface waters into the soil; (2) water content
of the sludge when disposed; (3) water
produced during decomposition of the sludge;
and (4) water migration from surrounding soils
and sludges. The leachate’s quality varies
depending upon the quality of the sludge.
Generally, leachate is high in biochemical
oxygen demand, organics and, sometimes, in
metals. Because of these characteristics,
ieachate has the potential for causing adverse
conditions when discharged to surface or
ground water. Therefore, it is important to
treat and/or dispose of it properly so that it
does not cause harm to human health and the
environment.

. Discharge or haul to a publicly owned treatment works
l

On-site treatment and reiease to surface waters

l

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:
l

Biological processes, both anaerobic and aerobic

l

Physical-chemical treatment

l

Evaporation in ponds.

Biological treatment processes include anaerobic 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 disposa1facility to identify leachate disposal requirements and whether those
requirements are being met.

Permit Conditions
The permit writer will need to assessthe 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 Remdation
8503.24(j)(l)

(2)

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 unit is active and the
concentration of methane gas in air at the property lie of the surface disposal site shag not
exceed the lower explosive limit for methane gas during the period that the sewage sludge unit
is active.
When a final cover is placed on a sewage sludge unit at closure, the concentration of methane
gas in air iu any structure within the surface disposal site shall not exceed 2.5percent of the tower
explosive limit for methane gas for 3 years after the sewage sludge unit closes and the
concentration of methane gas iu air at the property line of the surface disposal site shall not
exceed tbe lower explosive liit for methane gas for 3 years after the sewage sludge unit closes,
unless otherwise specified b.v the Dermittinp author&.

Permitting Factors
If sewage sludge is covered with soil or other
material, the 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 (H2S) 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 systemsand 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
successcontrolling 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, aiong 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 lowpermeability 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 collection
system to vent gases in the headspaceof 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 tilled with crushed
gravel. The top should be sloped to provide runoff control 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
obstructions.
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 system 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 2 to 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 effectivenessof 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 systemsare higher and these costs continue throughout the postclosure 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:
l

l

Develop inspection, calibration, and replacement schedulesfor 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 inc!ude procedures to reduce the methane gas levels, emergency procedures to
prevent potentially 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
kw.
5.5.10 FOOD, FEED, AND FIBER CROPS AND GRAZING RESTRICTIONS
Statement of Rezulation
8503.24(k)

A food crop, a feed crop, or a fiber crop shall not be grown on an active sewage sludge unit,

unlessthe 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 crops are grown.
0503.24(l)

Animals shall not be grazed on an active sewage sludge unit, unless the owner/operator of the
surface disposal sitedemonstrates 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
Food crops are crops grown for human
consumption (e.g., fruits and vegetables) or for
use in making products for human consumption
(e.g., soybeans for soybean oil). Feed crops are
crops used to feed animals raised for human
consumption (e.g., pigs) or to feed animals whose
products are consumed (e.g., cows for milk).
Fiber crops are crops used for making textiles
(e.g., flax and cotton).

Food crops are crops consumed by humans.
These include, but are not limited to, fruits,
vegetables, and tobacco. [$.503.9(l)]
Feed crops are crops produced primarily for
consumption by animals. [$503.9(j)]
Fiber crops are crops such as flax and cotton.

[§ 503.WI

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 sludge.
The permit writer will need to assesswhether the proposed managementpractices are sufficient to protect
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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 polhttants 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 monitoring, 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

II

statement of Redation

II

8503.24(m)

Public accessto a surface disposal site shall be restricted for the period that the surface disposal
site contains au active sewagesludge unit and for 3 years after the last active sewagesludge 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 managementpractices 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 accessrestriction 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 accessto a surface disposal site, such as:
l

l

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 accessroads by installing locked gates in conjunction
wi[h
perimeter fencing
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Installation 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 sites containing active and/or closed sewage sludge units located in areas with high
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 accesscontrol practices for 3 years from the date
that the last active sewage sludge unit on that surface disposal site closes.

Permit Conditions
The regulatory requirement of $503.24(m) can be embodied in the permit in three ways:
l

By using the exact language from Part 503

l

By prescribing specific public accesscontrols as permit conditions

l

By incorporating a permit condition that requires submission of a plan and schedule for
implementation of best management practices to restrict public access.

If the permit writer determines that current accessmanagement practices are adequate, she may want to
include these management practices in the permit or reference the surface disposal site’s design pfan 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.
55.12

GROUND-WATER

PROTECTION

Statement of Regulation
0503.24(n)(l)

Sewage sludge placed on an active sewage sludge unit shall not contaminate an aquifer.

8503.24(n)(2) Results of a ground-water monitoring program developed by a qualinedground-water scientist
or a certification by a qualified ground-water scientist shall be used to demonstrate that sewage
sludgeplacedon & a&e sewagesludgeunit does not contaminatean 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 assessmentby a qualified groundwater scientist. Based on the hydrogeology of the
site and the design of the surface disposal site, the
scientist determines the likelihood of ground-water
contamination occurring at the site and then
certifies that, based on his/her knowledge of the
site, contamination is not likely to occur. The
ground-water monitoring alternative, on the other
hand, is an actual demonstration that aquifer
contamination is not occurring through actual
measurement of nitrate in the ground water below
the surface disposal site.

Contaminate an aquifer means to introduce a
substance that causes the maximum
contaminant ievel for nitrate in 40 CFR
6 141.11 to be exceeded in ground water or
that causesthe existing concentration of nitrate
in ground water to increase when the existing
concentration of nitrate in the ground water
exceeds the maximum contaminant level for
nitrate in 4 141.11. [§503.21(c)]

The permit writer must verify the information
While
submitted to support either option.
verifying information, the permit writer should
consider the potential of the site to cause
contamination, and the risks to human health and
the environment should contamination of the
ground water occur.

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. [$503.21(b)]

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 assessmentshould determine the potential of the surface disposal site to cause or contribute to
nitrate contamination. This potential will depend on many considerations, such as:
l

Age of the surface disposal site or sewage sludge unit

l

Site design features (e.g., Lined versus unlined)

l

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 assessmentshould 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 assessmentalso 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:
l

State Wellhead Protection Plan

l

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:
l

l

l

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 assessmentsallows 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:
l

Quality of ground water beneath the active sewage sludge unit

l

Designated uses or potential uses of ground water below the active sewage sludge unit

l

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 hnit 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 ecologically 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 necessaryfor 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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As mentioned above, the certification
alternative is most appropriate for low to
medium risk sites. This certification is a
hydrogeologic assessmentthat the aquifer will
not be contaminated by sewage sludge placed
in the active sewage sludge unit(s). This
hydrogeological assessmentmust be based on
site-specific data. The assessment report
should:
l

l

l

l

l

A qualified ground-water scientist is an individuaI
with a baccalaureateor post-graduate degree in the
natural sciences or engineering who has sufficient
training and experience in ground water hydrology
and related fields, as may be demonstrated by State
or
registration,
professionaf certification,
completion of accredited university programs, to
make sound professional judgments regarding
ground water monitoring, pollutant fate and
transport, and corrective action. [$503.21(l)]

Identify regional geologic and
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 assessmentprepared 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 supplementedwith 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:
l

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 groundwater 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 groundwater 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 assessesaquifer contamination:
l

l

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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l

A discussion of sampling and analytical procedures including statistical methods used
Results of nitrate-nitrogen analyses of ground-water samples with associated quality
assurance/quality controT (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 nitratenitrogen (10 mg/l) 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
assessmentand 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
Guidance Provided to the Permit Writer

Documeni Title
The Ground Water Monitoring
Technical Enforcement Guidance

Document
RCRA ComprehensiveGround-Water
Monitoring Evaluation

Provides technical guidance on the development of groundwater monitoring programs, including site characterization,
well design and placement, and well construction
Provides guidance to evaluate the compliance of a groundwater monitoring system

Statistical Analysis of Ground-Water
Monitoring Data at RCRA Facilities
(EPA/530-SW-89-026)

Provides information to review and evaluate ground-water
quality data using statistical methods

ProceduresManual for Ground Water

Provides guidance for hydrogeologic investigation including
characterization of site hydrogeology, design of detection
monitoring systems, design and construction of monitoring
wells, and sampling and analysis of ground water

Monitoring at Solid Waste Disposal
Facilities

Characterization of Site Geoiogy and Hydrology
The permit writer should require that the owner/operator provide data on the site geology 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 assessmentshould identify the spatial 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.
Seasonaland 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 offsite 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 adequatewhen 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 Monitoring 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 technique-s. 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:
l

Sample collection, preservation, and handling

l

Analytical procedures

l

Statistical methods used to assessground-water monitoring data

l

Chain-of-custody procedures

l

Field and laboratory quaIity 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 dupIicates.
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. TypicalIy, 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 detaiied 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 groundwater monitoring section of the permit. If, however, the permit writer determines that the ground-water
assessmentand 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:
l

Frequency of monitoring

l

Well location, construction, and maintenance

l

Monitoring program and data evaluation

l

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:
l

Rate and direction of the ground-water flow

l

Location of the monitoring well

l

Trends in the water quality data

l

Climatological and meteorological characteristics

l

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
fluctuations of leachate development that may occur over the year.
that, instead of arbitrarily assigning a sampling date every third
would be more appropriate to correlate the sampling period with
leachate generation is greatest.

writer may obtain information on the
This type of information may indicate
month (for quarterly monitoring), it
ground-water recharge periods when

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 samplesare 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 samesystem 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 cioss-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 sealsand 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 detemline
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

5.6.1

PATHOGENS

STANDARDS

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
Alternative 2 pH, temperature and time
Alternative 3 one-time demonstration correlating
pathogen levels for enteric viruses
and viable helminth ova and
operating parameters
Alternative 4 pathogen levels for enteric viruses
and viable helminth ova
Alternative 5 Processesto Further Reduce
Pathogens(PFRP)
1. Composting
2. Heat drying
3. Heat treatment
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 colifortn or Salmonella

Option 1
Option 2
Option 3
Option 4
Option 5
Option 6
Option 7

38 percent volatile solids reduction
lab demonstration of volatile solids
reduction anaerobically
lab demonstration of volatile solids
reduction aerobically
SOUR I 1.5 mg O,/hour/g total
solids
Aerobic process for 14 days at
> 40°C
pH to 1 12 and retain at Il.5
2 75 percent solids for stabilized

solids
Option 8

Class B
Alternative 1 pathogen levels for fecal coliforrn
Alternative 2 Processesto 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 0 503.33(b)( 1l)], 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 processesemployed 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 5 503.33, 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 S-8 PATHOGEN AND VECTOR A’ITRACTION REDUCTION REQUIREMENTS
FOR OWNERS/OPERATORS OF SURFACE DISPOSAL SITES
Pathogen Reduction

None

Vector Attraction Reduction
Option 9
injection below land surface
incorporation into soil
Option 10
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 $4 503.33(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 $3 503.33(b)(9) through
(11).
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5.7

FREQUENCY OF MONITORING

REQUIREMENTS

In developing permit conditions for monitoring sewage shrdge placed on active sewage sludge units, the
permit writer should consider including the following:
l

Parameters to be monitored

. Monitoring frequencies
l

Monitoring locations

l

Sampling types and preservation protocol

l

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 issuesthat 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 managementpractice 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-casebasis. 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
95 503.33(b)(l)-(4) and (b)(6)-(8). The monitoring frequencies estabIished 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
P0IlutanW
Arsenic
Chromium
Nickel

Parameters To Be Monitored
Pathogens
I
Fecal coliform or Salmonella
Enteric virusesb
Helminth ovab

Vector Attraction Reduction
Volatile solids reduction’
Specific oxygen uptake rated
PH’
Percent solids’
LPercentsolids of sewagesludge must be monitored to report pollutant concentrations on a dry weight basis
bClassA alternatives 3 and 4
cVector attraction reduction options 1, 2. and 3
Wector attraction reduction option 4
CVectorattraction reduction option 6
‘Vector attraction reduction options 7 and 8.

TABLE 5-10 FREQUENCY OF MONITORING
Amount of Sewage Sludge’
(metric tons per 365-day period)
Greater than zero but less than 290

- SURFACE DISPOSAL
Frequencyb

Equal to or greater than 290 but less than 1,500
Equal to or greater than 1,500 but less than 15,000
Equal to or greater than 15,000

Once per year
Once per quarter
(four times per year)
Once per 60 days
(six times per year)
Once per month
(12 times per year)

‘Amount of sewagesludge placed on active sewagesludge unit (on a dry weight basis).
bAfter the sewagesludge is monitored for 2 yearsat the abovefrequency,the permitting authority may reduce
the frequency of monitoring for pollutant concentrations and for the pathogen density requirements in
61i503.32(aM5Mii) and (aM5Miii) 16503.26(a)(2)1.
Source: 0 503.26

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 5 503.26, particularly where the permit writer
has noted the following:
l

Concentrations of pollutants vary significantly between measurements

l

Concentrations of pollutants are close to the poltutant limits

l

A trend indicating worsening sewage sludge quality

l

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:
l

l

l

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 potlutant
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 reveal 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 365day 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 requiremerlt 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 aspectsof 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:
l

The variability of the sewage sludge at different sample points

l

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:

5.7.4

l

Conrrol of Pathogens and Vector Attraction in Sewage Sludge (EPA 1992c)

l

POTW Sludge Sampling and Analysis Guidance Document (EPA 1989a)

l

Sampling Procedures and Protocols for the National Sewage Sludge Survey (EPA 1989b)

l

Sludge Sampling Video (EPA 1992d)

SAMPLE COLLECTION

AND PRESERVATION PROTOCOL

Also important in ensuring representative samples of sewagesludge are the methods for sample collection
and preservation prior to anaiysis. 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 sludge 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:
l

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

l

l

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-l 1. 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:
l

l

The detection limit of the method should be below the polhrtant limit in the permit
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 TFIE ANALYSIS OF SEWAGE SLUDGE
40 CFR PART 503
POJJ&Ult
Arsenic

Analytical Method
AA Furnace
SW-846 Method 7060
AA GaseousHvdride
SW-846 Method 7061
Jnductivelv Couuled Plasma
SW-846 Method 6010

Chromium
(total)

AA Direct Asuiration
SW-846 Method 7190
AA Furnace
SW-846 Method’7191
Jnductivelv CouDJedPlasma
SW-846 Method 6010

Nickel

AA Direct Aspiration
SW-844 Method 7520
Jnductivelv Cormled Plasma
SW-846 Method 6010

Total Solids,
Volatile
Solids, Fixed
Solids

Gravimetric
SM-2540 G

Fecal
Coliform

SM-9221 E (MPN)
SM-9222 D (membranefilter)

Maximum Eoldig Tie, Sample
Preservation,
SampJeContainer,
SamplePreparation

Comments

Samplesneed to be digested prior
to analysis.

All samplesmust 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 methodscan increase sensitivity if matrix effects are
not severe. Inductively Coupled Plasma (JCP) methodsare
applicable over a broad linear range and are especially
sensitive for refractory elements. Detection limits for ICP
memodsare generally higher than for AA Furnace methods.

7 days

Method 2540 G is the recommendedprocedure for solid and
semisolid samples.

6 months
Plastic or glass container

Cool to 4°C
Plastic or glass container

Both procedures are very temperature sensitive. Samplesmust
be analyzed within holding times.

24 hours
Cool to 4°C

Plastic or glass container
Salmonella

Percent
Volatile
Solids
Reduction

SM-9260 D. 1
Kenner, B.A. and H.A. Clark

Large sample volumes are neededdue to the low concentration
of Salmonella in wastewater. Also, due to the large number of
SczlntonelIa species, more than one procedure may be necessary
to adequately determine the Salmonella’s presence.

24 hours
Plastic or glass container

See reference list.

ERT
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TABLE 5-11 ANALYTICAL

METI-IODOLOGIES

(Continued)

METHODS FOR THE ANALYSIS OF SEWAGE SLUDGE
40 CFR PART 503
Analytical Method

Maxhnum Holding The, Sample
Preservation, Sample Container,
Sample Preparation

ASTM-Method D 4994-89

2 hours at up to 25°C or 48 hours

PoIlutant
Enteric
Viruses

at 2 to 10°C

Comments
Concentration of the sample is necessarydue to the presumably
low numbers of viruses in the sample.

Plastic or glass container
Helminth
Ova

Yanko. W.A.

Specific
Oxygen
Uptake Rate

SM-2710 B

See reference list.
Perform as soon as possible
Rastic or glass container

Quite sensitive to sample temperature variation and lag time
between samplecollection and test initiation. Replicate samples
are suggested.
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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:
l

l

l

l

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
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 include
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 (I 503.27)
(a)

When sewagesludge (other than domestic septage)is placed on an active sewagesludge unit:
The person who prepares the sewagesludge shall develop the following information and
shall retain the information for five years.

(1)
(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
$0 503.33(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.
The owner/operator of the surface disposal site shall develop the following information
and shall retain that information for five years.

(2)

58.1

(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 4503.23(b) are met.

(ii)

A certification statement.

(iii)

A description of how the managementpracticesin 8503.24 are met.

(iv)

A description of how the vector attraction reduction requirements in $0503.33(b)(9)
through (b)(l 1) are met if one of those requirements is met.

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:
l

l

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:
l

l

l

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

l

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.

l

Flood Flow Restrictions
The tp
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, TennesseeValley
Authority, and local and State agencies.

l

l

If an active sewage sludge unit is in the loo-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:
l

A seismic map available from State or local agencies with the site location marked on the map

l

Reports from State or local agencies on earthquake activity

l

l

l

l

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 installed), and any ancillary equipment that could be damaged from the seismic
shocks
l

l

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:
l

l

l

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,
MF916).
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:
l

l

A detailed geotechnical and geological evaluation of the stability of the foundation soils, adjacent
manmade and natural embankments and slopes
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 necessaryto demonstrate compliance with wetlands restrictions may include the
following:
l

l

l

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 assessmentconducted 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:
l

l

l

l

l

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 runoff volume
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 managementpractice for leachatecollection and removal systems may
include the following:
l

l

l

l

l

l

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:
l

Description of the system design

l

Design details of the site, including monitoring locations

l

l

l

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 assessmenthas been made that indicates that the aquifer
is not contaminated. This documentation may include:
l

l

l

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 should specify the records

5-75

5. SURFACEDISPOSALPARTSO~SUBPARTC
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:
l

l

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

l

language on warning signs

l

Inspection schedule for the accesscontrols and repair procedures

l

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:
l

The name and address of the person who prepares the sewage sludge

l

The name and address of the person who either owns the land or leases the land

l

The location, by either street address or latitude and longitude, of the land

l

l

An explanation of why sewage sludge needs to remain on the land for longer than 2 years prior
to final use or disposal
The approximate time period when the sewage sludge will be used or disposed.
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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

II-.

t itRegulation

8503,28(a)

CIass I sludge management facilities, POTWs (as defmed in 40 CFR 501.2) with a design flow
rate equal to or greater than one miNIon 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
records are required to report under 0 503.28 of
the regulations. The reporting requirements in
$503.28 apply to the following facilities:

A Class I sludge management facility is any
publicly owned treatment works (POTW), as
defined in $501.2, identified under 40 CFR
5 403.$(a) as being required to have an
approved pretreatment program (including such
POTWs located in a State that has elected to
assume local program responsibilities pursuant
to $403. IO(e)) and any treatment works
treating domestic sewage, as defined in
$501.2, classified as a Class I sludge
management facility by the EPA Regional
Administrator, or, in the case of approved
the EPA Regional
State programs,
Administrator in conjunction with the State
Director, because of the potential for its
sewage sludge use or disposal practices to
affect public health and the environment
adversely. 3 503.7(b).

Class I sludge management facilities
Publicly owned treatment works with a
flow rate equal to or greater than one
wd
Publicly owned treatment works serving
a population of 10,000 or greater.

However, the permitting agency has the authority
and discretion to require reports from other
facilities not specified in Part 503. Under the
NPDES regulations, the head of the permitting
agency may designate any treatment works
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:
l

The amount of sewage sludge being used or disposed

l

The design of the surface disposal site

l

The operational and management practices at the site

l

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)(l) and (2) require, she should be required to include the following
information:
l

Units for reported concentrations

l

Dry weight concentrations

l

Number of samples collected during the monitoring period

l

Number of excursions during the monitoring period

l

Sample collection techniques

l

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:
l

l

l

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.
Where conditions at the site warrant more frequent reporting of the certification for management
practices to ensure~compliancewith 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
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not, then the regulatory language found in 0 122.22 may be included to clearly identify the authorized
representative.

(1) All certifications, reports, or information submittedshall be signed as follows:
(a) ~ For a corporation: by a responsiblecorporateofficer. For the purposeof this section, a responsiblecorporate
officer means: (1) a president, secretary, treasurer, or vice-president of the corporation in charge of a
function, or any other person who performs similar policy or decision-makingfunctions for
principal business
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 expenditures exceeding $25,000,000 (in
secondquarter 1980 dollars) if authority to sign documentshas been assignedor delegatedto the manager in
accordancewith corporateprocedures;
I

(b) For a partnership or sole proprietorship: by a general partner or the proprietor, respectively; or

(c) For a municipality,State,Federal, or otherpublicagency; by either a principal executive officer or

ranking

elected official, For purposesof this part, a principal executive off&r of a Federal agency includes (1) the
chief executive officer of the agency, or (2) a senior executive officer having responsibility for the overall
operationsof a principal geographicunit of the agency(e.g., Regional Administrators of EPA).

(2) All reports required by the pe%nit and other information requestedby the Director shall be signed by a person
describedabove or by a duly authorized representativeof that person.
A person is a duly authorized representativeonly if:
(a) The authorization is made in writing by a person described above and submitted to the Director with the
repOl%.

@) The authorization specifies either an individual or a position havingresponsibility 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 representativemay thus be either a named individual or any individual
occupying a namedposition.)
(3) Changes in Authorization. If an authorization is no longer accuratebecausea different individual or position has
responsibility for the overall operation of the facility, a new authorization satisfying the above requirementsmust
be submitted to the Director prior to or together with any reports, information, or apphcationsto 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.
ELEMENTS

OF A PART 503 STANDARD

- SCENARIO

1

General requirements:

Requirements in $5503.22(a)-(d)

Pollutant limits:

Pollutant concentrations in Table 1 of $503.23(a)( 1)

Management practices:

Requirements in $8503.24(a)-(g) and (j)-(n)

Operational standards
(pathogens):

One of the Class A or Class B pathogen alternatives in $503.32, unless
the act,ivesewage sludge unit is covered daily

Operational standards
(vector attraction
reduction):

One of the vector attraction reduction options in 5$503.33(b)(l) (b)(l 1) or an option determined by the permitting authority to be
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 5 503.28
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5.10.2

SCENARIO 2 - ACTIVE
SEWAGE SLUDGE UNIT WITHOUT
A LINER AND
LEACHATE COLLECTION
SYSTEM WITH AUNIT 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 $0 503.22(a)-(d)

Pollutant limits:

Pollutant concentrations in Table 2 of $503.23(a)(2)

Management practices:

Requirements in $9 503,24(a)-(g) and (j)-(n)

Operational standards
(pathogens):

One of the Class A or Class B pathogen alternatives in 0 503.32, unless
the active sewage sludge unit is covered daily

Operational standards
(vector attraction
reduction):

One of the vector attraction reduction options in @503.33(b)(l) (b)(ll) or an option determined by the permitting authority to be
equivalent to one of the options in @503.33(b)(l) - (b)(8)

Frequency of monitoring:

Requirements in @503.26(a) and (c)

Recordkeeping :

Requirements in 0 503.27(a)

Reporting:

Requirements in 9 503.28
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5.10.3 SCENARIO

3 - ACTIVE
LEACHATE
COLLECTION
LIMITS ARE DEVELOPED

SEWAGE SLUDGE UNIT WITHOUT
A LINER AND
SYSTEM FOR WHICH SITESPECIFIC
POLLUTANT

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 $6 503.22(a) - (d)

Pollutant limits:

Site-specific in $503.23(b)

Management practices:

Requirements in $4 503.24(a)-(g) and (j)-(n)

Operations standards
(pathogens):

One of the Class A or Class B pathogen alternatives in 0 503.32, unless
the active sewage sludge unit is covered daily

Operations standards
(vector attraction
reduction) :

One of the vector attraction reduction options in $0503.33(b)(l) (b)( 11) or an option determined by the permitting authority to be
equivalent to one of the options in $9503.33(b)(l) - (b)(8)

Frequency of monitoring:

Requirements in $0 503.26(a) and (c)

Recordkeeping:

Requirements in 0 503.27(a)

Reporting:

Requirements in 0 503.28
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510.4

SCENARIO 4 - ACTIVE SEWAGE SLUDGE UNIT WITH A LINER
COLLECTION
SYSTEM

AND LEACHATE

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 gg503.22 (a) - (d)

Pollutant limits:

None

Management practices:

Requirements in $0 503.24(a)-(n)

Operational standards
(pathogens):

One of the Class A or Class B alternatives in $503.32, unless the active
sewage sludge unit is covered daily

Operational standards
(vector attraction
reduction):

One of the vector attraction reduction options in $0 503.33(b)( 1) (‘b)(11) or an option determined by the permitting authority to be
equivalent to one of the options in $5 503.33(b)(l) - (b)(8)

Frequency of monitoring: Requirements in $5503.26(a) and (c)
Recordkeeping:

Requirements in Q503.27(a)

Reporting:

Requirements in 9 503.28
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INTRODUCTION

This chapterprovidesguidanceto the permit writer on implementationof the Part 503 requirementsfor
sewagesludgedisposalin a municipal solid wastelandfill (MSWLF). The permit writer will not find
the specific requirementsfor disposalof sewagesludgein a MSWLF in Part 503. InsteadPart 503
requirescompliancewith Part 258. The Part 258 Criteria for MSWLFs arejointly promulgatedunder
CWA and RCRA authorities. The following are the Part 258 definitions of a municipal solid waste
landfill unit and householdwaste.
Statement of Regulation
§258.2

Municipalsolidwastelandfillunit meansa discreteareaof landor anexcavation
that
receives
household
waste,andthatis nota landapplication
unit, surfaceimpoundment,
injectionwell,or wastepile;asthosetermsaredefinedunder257.2.A MSWLFunit also
mayreceiveothertypesof RCRAsubtitleD wastes,suchascommercial
solidwaste,
nonhazardous
sludge,smallquantitygenerator
wasteandindustrialsolidwaste.Sucha
landfillmaybepubliclyor privatelyowned.A MSWLFunit maybea newMSWLFunit, an
existingMSWLFunit or a lateralexpansion.
Household
wastemeansanysolidwaste(includinggarbage,
trash,andsanitarywastein septic
tanks)derivedfromhouseholds
(includingsingleandmultiple, residences,
hotelsandmotels,
bunkhouses,
rangerstations,crewquarters,campgrounds,
picnicgrounds,andday-use
recreation
areas).

6.2

PART 503 REQUIREMENTS

Part 503 indicatesthat disposalof sewagesludgein a MSWLF and that meetsthe criteria in Part 258
constitutescompliancewith section405(d) of the CWA. Thus, Part 503 relies on the Part 258 criteria
to protect public health and the environmentin this case. The personwho preparessewagesludgefor
disposalin a MSWLF must ensurethat the sewagesludgemeetsthe Part 258 requirementsfor quality
of materialsdisposedin a MSWLF unit.
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Statement of Regulation
§503.4

Disposed
of sewage
sledgein a municipalsolidwastelandfillunit, asdefinedin 40CFR
258.2,that complies
withtherequirements
in 40CFRPart258constitutes
compliance
with
section405(d)of theCWA. Anypersonwhoprepares
sewage sludge
that is disposed
in a
municipalsolidwastelandfill unitshallensurethatthesewage
sludgemeetstherequirements
in 40CFRPart258concerning
thequalityof materialsdisposed
in a municipalsolidwaste
landfillunit.

6.2.1 REQUIREMENTS FOR QUALITY OF MATERIALS PLACED IN A MUNICIPAL SOLID
WASTE LANDFILL UNIT
The Part 258 Criteria for MSWLFs do not establishpollutant specificnumericalcriteria for eachtoxic
pollutant of concernin the sewagesludgethat is co-disposedwith householdwastein the MSWLF. For
a number of reasons’,EPA concludedthat it was not technicallyfeasibleto developspecific pollutant
numeric limits for this sewagesludgedisposalpractice. Insteadthe design standardsand operating
standardsfor MSWLFs establishedin Part 258 serveas alternativestandardsfor protection of public
health and the environment.
The Part 258 criteria for quality of materialsplacedin a MSWLF unit that pertainsto sewagesludgeare
in the following three sections:
§258.20 - Proceduresfor Excludingthe Receiptof HazardousWaste
§258.28 - Liquids Restrictions
§258.21 - Cover Material Requirements
Because§503.4 requiresthe preparerof the sewagesludgeto ensurethat the sewagesludgemeetsthe
requirementsin Part 258 concerningthe quality of materialsdisposed,the preparermust ensurethat:
The sewagesludgeis nonhazardous
The sewagesludge does not contain “free liquids” as defined by Method 9095 (Paint Filter
Liquids Test) in “Test Methodsfor EvaluatingSolid Wastes,Physical/ChemicalMethods”(EPA
Pub. No. SW-846).
The owner or operatorof a MSWLF unit must ensurethat a material, including sewagesludge,usedto
cover the unit is suitablefor that purpose(capableof controlling diseasevectors,fires, odors, blowing
litter, and scavengingwithout presentinga threatto humanhealthandthe environment). In somecases,
the sewagesludgemay haveto be treatedfor vectorattractionreductionprior to its useascovermaterial.
Use of sewagesludgeas an alternativecovermaterialmust be approvedby the Stateagencyregulating
MSWLFs.

1Adiscussion
of EPA’sreasons
for concludingthatnumericallimitationsfor co-disposed
sewagesludgewere
not feasiblecanbe foundin thepreambleto the final rule for Parts257and258, SolidWasteDisposalFacility
Criteria,FR 50997,Vol 56, No. 196,October9, 1991.
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Statement of Repulation
$258.20(a)
$EiS.2O(a)

Owners or operators of aU 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 pofychtorinated biphenyls (PCB) ‘wastes as defmed
defied in part 761 of this
chapter. This program must include, at a mbtbnum:

g258.2O(a)(l) Random inspections of incoming loads unless the owner or operator takes other steps to
g25S.ZO(a)(l)
ensure that incoming loads do not contain regulated hazardous wastes or PCB wastes;
#258.20(a)(2) Records of any brspections;
#25820(a)(2)
8258.20(a)(3) Training of facility personnel to recognize regulated hazardous waste and PCB wastes; and
825820(a)(3)
$258.20(a)(4) Notification of State Director of autborixed States under Subtitle C of RCRA or the EPA
$25820(a)(4)
Regional Administrator if in an unauthorized State if a regulated hazardous waste or PCB
waste is discovered at the facility.
1258.20(b)
§258.2O(b)

For purposes of this section, regulated hnmious waste means a solid waste that is a
hazardous waste, as defined in 40 CFR 261.3, that is not exchrded from regulation as a
hazardous waste under 40 CPR 26L4(b) or was not generated by a conditionally exempt
small quantity generator as defmed io ii26i.J of this chapter.

$258.28(a)
$25828(a)

Bulk or noncontainerized liquid waste may not be placed in MSWLF units unless:

$2S8.28(a)(l)
$2%28(a)(l)

The waste is household waste other than septic waste; or

§258.28(a)(Z) 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 5258.40(a)(2) of this part. The owner or
operator must place the demonstration in tbe operating record and notify the State Director
that it has been placed in the operating record.
9258.28(b)
9258.28(b)

Containers holding liquid waste may not he placed in an MSWLF unit unless:

$258,28(b)(l)

The container is a small container similar in size to that normally found In household waste;

$258.28(b)(2) The container is designed to hold Uquids for use other than storage; or
125828(b)(3)
1258.28(b)(3)

The waste is househoM
houseboM waste.

1258.28(c)

For purposes of this section:

8258.28(c)(l)

Liquid waste means that is determined to contain “free Uquids” as defmed by Method 9095
(Paint Filter Liquids Test), as described in ‘Test Methods for evaluating Solid Wastes,
Physical/Chemical Methods” (IZPA Pub, No. SW-846).

$258.28(c)(2) Gus condensate means the liquid generated as a result of gas recovery process(es) at the
MSWLF unit.
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Statement of Rermfation
§Z!X21(a)

Except as provided in paragraph (a) of this section, the owners or operators of all MSWLF
units must cover disposed solid waste with six inches of earthen materiaf at the end of each
operating day, or at more frequent intervals if necessary, to control disease vectors, fifes,
odors,blowing litter, and scavenging.

$258.21(b)

Alternative materials of an alternative thickness (other than at leastsix 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 thkkness control disease vectors, fries, odors,
blowing litter, and scavenging without presenting a threat to human health and the
environment.

0258.21(c)

The Director of an approved State may grant a temporary waiver from the requirement of
paragraph (a) and (b) of this section if the owner or operator demonstrates that there are
extreme seasonal climatk conditions that make meeting such requirements imuractkal.

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,
REPORTING REQUIREMENTS

RECORDKEEPING,

AND

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

6-4

6. PLACEMENTOFSEWAGESLUDCEINAMUNICIPALSOLIDWASIELANDFILLUNIT
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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INTRODUCTION

This chapter provides guidanceon the implementationof the Part 503, Subpart E regulations for
incineration of sewage sludge. Each section states and discussesthe correspondingSubpart E
requirements. The permit writer must decide if the sludge to be fired in the incinerator meets the
definition of sewagesludgeas providedin Part 503, SubpartA. The definitions of sewagesludgeand
material derived from sewagesludgeare includedin Chapter2 of this manual.
Next, the permit writer shouldexaminepollutant concentrationsin the sewagesludgeto verify that the
concentrationof PCBsin the sewagesludgeis lessthan 50 milligrams per kilogram of total solids (on
a dry weight basis),and that the sewagesludgedoesnot meetany of the characteristicsof a hazardous
wasteas identified in Part 261, SubpartC (i.e., ignitable, corrosive,reactive,and toxic).
The permit writer must then determinewhether the incineratoris regulatedunder Part 503. Sewage
sludgemixed with other materialssuchas grit or screeningsat the treatmentworks where the sewage
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sludgeis generatedis still consideredto be sewagesludge. Sewagesludgewhosequality is changedby
either treatmentor mixing with other materialafter the sewagesludgeleavesthe treatmentworks where
it was generatedis a material derivedfrom sewagesludge. In this case,Part 503 appliesif the material
derivedfrom sewagesludgeis fired in an incinerator. Material fed separatelyto an incineratorin which
sewagesludgeor a material derivedfrom sewagesludgeis fired is auxiliary fuel. Part 503 also applies
when sewagesludgeand auxiliary fuel are fired together.
The permit writer should examinethe information provided by the person who fires sewagesludge
concerningthe typesand quantitiesof auxiliary fuel fired in the incinerator. Municipal solid wastescan
be usedas auxiliary fuel to fire sewagesludgein a sewagesludgeincineratoras long asthe quantity of
the municipalsolid wasteis no morethan30 percentof the dry weight of the sewagesludgeandauxiliary
fuel together. For example,if 10 metric tons (dry weight) of sewagesludgeand auxiliary fuel are fed
to the incineratorper day, the quantity of municipal solid wastethat canbe usedas auxiliary fuel must
not exceed3 metric tons (dry weight) per day. The useof additionalauxiliary fuels suchasfuel oil may
allow a total of more than 3 tons/dayof total auxiliary fuel. Co-incinerationof sewagesludgewith more
than 30 percentmunicipal solid wastemay be subjectto the requirementsof Part 60, SubpartsC, E,
and/or 0.
Emissionsof arsenic,cadmium,chromium, lead, andnickel into the atmosphereduring the operationof
a sewagesludgeincineratorare regulatedby limiting the concentrationof thesepollutantsin the sewage
sludgefired in the sewagesludgeincinerator. Theemissionsof organiccompoundsfrom a sewagesludge
incineratorare regulatedby limiting the concentrationof total hydrocarbons(THC) (dry weightbasisand
correctedfor oxygencontent)in the exhaustgasfrom the sewagesludgeincinerator. In addition, Part
503 requires that the firing of sewagesludge in a sewagesludgeincinerator not violate the National
EmissionStandardsfor HazardousAir Pollutants(NESHAPs)for beryllium and mercury in SubpartsC
and E, respectively,of Part 61.
On February25, 1994, Part 503 was amendedto allow TWTDS to monitor carbon monoxide (CO)
insteadof THC if they meet the following conditions. The exit gas from a sewagesludgeincinerator
mustbe monitoredcontinuouslyandthe monthlyaverageconcentrationof CO, correctedfor zeropercent
moisture and to sevenpercentoxygen,must not exceed100partsper million on a volumetric basis.
Sewagesludgeincineratorsalsomay besubjectto the CleanAir Act (CAA) requirementsof the Standards
of Performancefor SewageTreatmentPlantsin Subpart0 of Part 60. It is importantto rememberthat
theseCAA regulationshaveseparateapplicability requirements(andseparatepermitting authority) from
those of Part 503. Therefore, a sewagesludgeincineratorthat is subjectto the Part 503, SubpartE
requirementsmay not necessarilybe subjectto the Part 60, Subpart0 regulations.
The permit to the personwho fires sewagesludgein a sewagesludgeincineratorshould contain all of
the Part 503, SubpartE requirements. If the sewagesludgeincineratorreceivessewagesludge from
various sources,the personwho fires the sewagesludgemay have difficulty controlling the quality.
Nevertheless,the personwho fires the sewagesludgemust meetthe Part 503 requirements.
While SubpartE mainly addressesrequirementsfor the actualfiring of sewagesludge,any personwho
preparessewagesludgeis requiredto ensurethat the applicablerequirementsof SubpartE are met when
the sewagesludgeis fired (§503.7). Thus, a treatmentworks that sendssewagesludgeto an incinerator
that it doesnot own or operateshouldbe issueda permit. Thepermit shouldrequirethe treatmentworks
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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 0 503.41 definitions.

Air Pollution Control Device
Statement of Remlation
#503.41(a)

Air uolhrtion control device is one or more processesused 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 Refzulation
8503.41(b)

Auxiliarv fuel ls fuel used to augment the ffief value of sewagesludge. This includes, but is not
limited to, natural gas, fuel oil, coal, gas generated duriug anaerobic digestion of sewagesludge,
and municipal solid waste (not to exceed 30 percent of the dry weight of sewage sludge and
auxiliarv 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

Control eff’iciencv Is the mass of a pollutant id the sewagesludge fed to an incinerator minus the
mass of that pollutant In the exit gas from the inciuerator stack divided by the mass of the.
pollutant in the sewam sludae 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 accurately. Samples of sewage sludge must be collected and analyzed 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
single composite sample. A minimum of three composite samples, representing three test runs, should
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 sampling location 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 Hazardous Waste Incineration and Similar
Combustion Processes” in Appendix 9 of Part 266 should be used when control efficiency determinations
are to be made.

Dispersion Factor
Satement of Remdation
$503.41(d)

Diswrsion factor is the ratio of the increase in the ground level ambient air concentration for
a pollutant at or beyond the property Hue of the site where $e sewage sludge iuciuerator is
located to the mass emission rate for the poWant 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:

,,F-Z-X
--

Y

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 Redation
0503.41(e)

Fbidized bed incinerator is an enclosed device in which organic matter and inorganic matter in
sewage sludge are combusted In a bed of part&s 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

II

statement of Rc!gJ&g@

II

w3.4l(f)

Hourlv averatte is the arithmetic mean of all measurements taken during a hour. At least two
measurements must he 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
0503.41(g)

Incineration is the combustion of organic matter and inorganic matter in sewageshdge by h@h
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
7

statement of Redation
8503.41(h)

Monthlv averaw 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 Redatioq
#503.41(i)

Risk suectfic concentration is the allowable increase in tbe average daily ground level ambient
ambient
air concentration for a polhttant from the incineration of sewage shrdge at or beyond the
property line of the site where the sewage shtdge incinerator is located.

The Risk Specific Concentrations (RSCs) are used in the equation provided in Q503.43(d)( 1) to calculate
the pollutant limits for arsenic, cadmium, chromium, and nickel. The RSCs were derived by EPA during
a risk-based assessmentduring which a risk level of 1 chance in 10,000, a body weight of 70 kg, and
an inhalation rate of 20 m3/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
cement
0503.41(i)

RePulation
Sewage sludee feed rate is either the average daily amount of sewage sludge fired in all sewage
shtdge incinerators within the property line of the site where the sewagesludge incinerators are
located for the number of days in a 365 day period that each sewagesludge incinerator operates,
or the average daily design capacity for all sewagesludge incinerators within the property lie
of the site where the sewage sludge incinerators are located.

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 methodsto calculate the sewagesludge feed rate, which is
used in the pollutant limit calculations:
Metbod l-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 dmtlday
Method 2-Average Daily Feed Rate for All Incinerators

Case 1.
For the first 20 days of the year, unit 1 operated at 50 dmt/day (and shut down for the remaining 80
days); for the first 100 days of the year, unit 2 operated at 50 dmt./dayand unit 3 operated at 100
dmtklay .
Calculate the total amount of sewagesludge fired in a 365-day period:
Unit 1:
Unit 2:
Unit 3:
Total =

50 dmt/day x 20 days = 1,000 dmt
50 dmt/day x 100 days = 5,000 dmt
100 dmt/day x 100 days = 10,000 dmt
1,000 dmt + 5,OOfldmt + 10,WO dmt = 16,000 dmt

Calculate the average daily amount of sewagesludge fired during the total number of days the
incinerators operated during a 365-day period:

Average

=

16,000 ht

loo days

= 160 dmt@ly (rounded).

Case 2.

If the incinerators in the above example did not operate at the sametime, but instead operated
sequentially, the averagewould be basedon the total number of days any incinerator at the site was
operated, which is 220 days. In that case, the averagedaily feed rate would be:
16,000 dmt
220 days

= 73 dm@ly

(rounded).

For greater flexibility, the person who fires sewagesludge may want to consider using Method 1 to
calculate concentration limits for greater latitude in the amount of sewagesludge fed to the incinerator.
If the amount of sewagesludge fired in the incinerator significantly exceedsthe amount fired during
the performance test, a new performance test should be conducted.
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Sewage Sludge Incinerator
statementof ReEul#ioq
Q503.41Q

Sewage sludge incinerator is an enclosed device in whkb only sewage sludge and auxiliary fuel
are fired.

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 1990~). 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 Remrlation
§503.41(9

Stack hekbt is the difference between the elevation of the top of a sewage sludge incinerator
stack and the elevation of the ground at the base ofthe stack when the difference is equal to or
less than 65 meters. When the difference is greater than 65 meters, stack height is the creditable
stack height determined in accordance with ‘4b CFR 51.100 (ii).

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 $5 1. lOO(ii). More detailed guidance on determining the stack
height is provided in Section 7.4.1 of this manual.

Total Hydrocarbons
statement of Regulation
0503.41(m)

Total hydrocarbons means the organic compounds bt the exit gas f;om a sewage sludge
incinerator stack measured using a frame ionization detection instrument referenced to
propane.
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Numerous organic compounds have the potential to be emitted from sewage sludge 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 gasesand the total hydrocarbons (THC) concentration
(as measured by a flame ionization detector) in the same gases. Becauseof this correlation and because
THC data can provide incinerator operators with information necessary to make relatively quick
adjustments to incinerator operating parameters, EPA usesa THC operational standard to regulate organic
compound emissions from sewage sludge incinerators (EPA 1992a).

Wet Electrostatic Precipitator
Statement of Remdation
8503.41(n)
8503.41fn)

Wet electrastatic preciuitator is au air pollutian emtrot device that
tbat uses both electrical forces
aud water to remove pollutants in the exit gas frum 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 easethe application
of electrical charge to particulate matter. After particles are charged, they migrate to the charged surfaces
of collection plates. Collected particulate matter is removed from the plates by continuous flushing with
water.

Wet Scrubber
Statement of Remlation
g503.4lfo)

Wet scrubber is an air pollution control device that uses water to remove poUutauts in tbe
exit gas from a sewage sludge iucinerator 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 gaseouspollutants 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 pf Remlation
8503.42

No person shall fire sewagesludge in a sewage sludge inciueratur except in complhnce with the
requirements in this subpart.

The general requirement of 8 503.42 enhancesthe 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 suspendedfor 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 amendmentsare 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 areregulated 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 0 503.43, 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 sewagesludge 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
use of air dispersion models. Air dispersion
DispersionFactor-correlates the emissionrate
models range from simple screening techniques to
for a polutant with the resulting increasein
more sophisticated models. Screening techniques
ambientground level pollutant concentrationsin
the air around the incinerator
are relatively inexpensive and do not require a
great deal of modeling expertise, computer time,
DispersionFactor = increasein ambientgroundor input data. However, screening techniques are
level poliutant concentrationtj&m3) divided by
conservative in their design and tend to predict
emission
rate (gtsecj
higher ambient pollutant concentrations than do
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 (more 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:
l

Terrain Tvne-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 Classiftcation-Urban plume dispersion coefficients are used if the incinerator is
located in an urban area; rural plume coefftcients are used if the incinerator is located in a rural
area.

l

WHEN USED

AIR DISPERSION MODEL

Industrial Source Complex Long-Term model l *b

Simple terrain; both rural and urban areas

(ISCLT)
Complex urban terrain
LONGZ ’
Complex rural terrain
COMPLEX I ’
Sources:
a Industrial Source Complex (IX) Dispersion Model User’s Guide - SecondEdition
b Sludge Incineration Modeling (SIM) SystemUser’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:

l

Stack height above ground level
Inside stack diameter
Gas velocity at stack exit

l

Gas flow rate

l
l

l
l
l
l
l

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 location.
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:
l
l
l
l
l
l
l
l

l

l

l

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) NW
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 Poilution Measurements Systems, Volume IV:
Meteorological Measurements, EPA 1983

Control Efficiency
As discussed earlier, sewage sludge incinerator control efficiencies for the live 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:
l

Sampling and analysis of sewage sludge for the regulated metals

l

Sampling and analysis of incinerator air emissions for the regulated metals

l

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 pollution
control device parameters.

Permitting authorities may refer to the following recommended procedures for guidance in reviewing
control efficiency test procedures:
l

l

l

For Sewage Sludge Samnling and Analvsis-POTW Sludge Sampling and Analysis Guidance
Document.
For Stack SamDline and Analvsis for Metals-“Methodology for the Determination of Metal
Emissions in Exhaust Gases from Hazardous Waste Incineration and Similar Combustion
Processes,” Appendix 9 of Part 266.
For Stack Samolina and Analvsis for Hexavalent Chromium- “Determination of Hexavalent
Chromium Emissions from Stationary Sources,” Appendix 9 of Part 266.

7-14

7. INCINERATION-PARTSO~
SUBPARTE
The recording of operating parameters during any performance test is important becausethis information
establishes “baseline” operating conditions of the incinerator and its control equipment when control
efftciencies 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 0. 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 5 1 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-level elevation at the
base of the stack.
For examole, consider a sewage sludge incinerator that has been in existence since
January 1976 and has a stack that measures66 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:
HB = H + 1.5L

Where:
4 = 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
the base of the stack.

elevation at

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 (l/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 $51.1OO(ii)(3).
For examnle, consider a sewage sludge incinerator having a stack that measures66 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 necessitatesa 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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Statement of Remlation
$SO3.43(c)

Polhmmt iimit - lead.

#503.43(c)(l)

The average daily concentration of lead in sewagesludge fed to a sewagesludge incinerator shall
not exceed the concentration calculated using Equation (4).
c-

0.1 x NAAQS x sS,SOO
DF x (1 - CE) x SF

Eq. (4)

Where:
C

= Average daily concentration of lead in sewage sludge in milligrams per kilogram of
total solids (dry weight basis) for tbe days in the month that the sewage sludge
inchrerator operates.

NAAQS = National Ambient Air Quality Standard for lead In micrograms per cubic meter.
DF

= Dispersion factor fn micrograms per cubic meter per gram per second.

CE

= Sewage sludge incinerator control efticiency 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.
(i)

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).

(ii) When the sewage sludge fnchrerator stack height exceeds 65 meters, the creditable stack
height shall be determined in accordance w&h 40 Cq 51.100 (ii) and the creditable stack
height shag be used in the air dispersion model to determine the dispersion factor (DF) for
Equation (4).
(3) The control efficiency (CE) in Equation (4) shag be determined from a performance test of the
sewage shrdge incinerator.

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:

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.

Step 2:

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/m3.

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 5:

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
8503.43(d)

Pollutant Umit - arsenic, cadmium, chromium, and nickel.

0503.43(d)(l)

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 (S).
c=

Rsc

x 86.400

DF x (1
(l- - CE)
CE) x SF
SF

'’

Eq. (5)

Where:

C

= Average daily concentration of arsenic, cadmium, chromium, or nickel in sewage
sludge In mUligrams per kilogram of total solids (dry weight basis) for the days in the
month that the sewage siudge incinerator operates.

CE

= Sewagesludge incinerator control efftciency for arsenic, cadmium, chromium, or nickel
in hundredths.

DF

= Dispersion factor in micrograms per cubic meter per gram per second.

RSC = Risk specifll 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, cadmium, and nickel used in equation (5) shall be
obtained from Table 1 of $503.43.

7-19

7. INCINERATION - PART 503 -PART

E

statement of Repulation
TABLE I OF 503.43 - RISK SPECIFIC CCNCENTKATION

- AWKKLC, CADMIUM,

AND NICKKL

Pofhuant

Risk Specific Concentratkm
@icrograms Per cubic meter)

Arsenic
Cadmium
Nickel

0.023
0.057
2.0

(3) The risk specifii concentration for chromium used in equation (5) shall be obtained from Table
2 of 0503.43 or shaU be calculated usmg equation (6).
TABLE 2 OF 503.43 - KLSK SPECIFIC CONCENTKATION - CHKOMKl’M
Risk Specific Concentration
(micrograms ner cubic meter)

Tvw of Incinerator
Fhtldized bed with wet scrubber

0.65

Fhtidhed bed with wet scrubber
and wet electrostatic precipitator

0.23

Other types with wet scrubber

0.064

Other types with wet scrubber
and wet electrostatic precipitator

0.016

Rsc=, 0 oofis

Q-

m

Where:
RSC

= risk specific concentration for chromhnn in micrograms per cubic meter used in
equation (5).

r

= decima1 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 sewage 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 tc
determine the dispersion factor (DF) for Equation (5).

(ii) When the sewagesludge 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 (CK) 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:

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.

Step 2:

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.

Step 3:

The risk specific concentrations (RSC) for the pollutants arsenic, cadmium, and nickel are as
follows:
RSC(arsenic) = 0.023 p/m3
RSC(cadmium) = 0.057 p/m3
RSC(nicke1) = 2.0 p/m3
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/m3
If incinerator is fluidized bed with wet scrubber and wet electrostatic precipitator,
RSC(chromium) = 0.23 pg/m3
If incinerator is another type with wet scrubber, RSC(chromium) = 0.064 pg/m3
If incinerator is another type with wet scrubber and wet electrostatic precipitator,
RSC(chromium) = 0.016 pg/m3
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B.

The following equation can also be used to calculate the RSC for chromium:
RSC(chromium) = 7
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) = o.0085
o. I 5 = 0.057 pg/m3
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.
Step 4:

From the information provided, obtain the value for sewagesludge feed rate (SF) in metric tons
per day (dry weight basis). This is the same value used to calculate the polIutant limit for lead.

Step 5:

Incorporate all necessary vartables 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
0503.43(a)

Firing of sewage sludge in a sewagesludge incinerator shall not violate the requirements in the
National Emission Standard for Beryllium in subpart C of 40 CPR 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 beryllhtm over a 24hour period, except as provided in paragraph
(a) of this section.

3161
Wb)

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 Iimit on beryflhun
in the vicinity of the stationary source of 0.01 pg/m3, averaged over a 3O-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 sewagesludge 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 8 503.43(a). If a sewage sludge incinerator does burn beryllium-containing waste, the emission of
beryllium can be regulated in one of two ways:
l
l

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 in SubpartC of Part 6 1
includes a provision that allows an owner or
operatorto requestapprovalfrom the Administrator
to meetan ambientconcentrationlimit on berytkm
in the vicinity of the stationary source of 0.01
rg/m3 (averagedover a 30-&y period) to replace
the limit of 10 gramsof beryllium over a 24-hour
period. Becausethe deadline for seeking such
request was April 6, 1973, a sewage sludge
incineratorcoveredunder the Part 503 rule canonly
be subjectto this alternativeambientconcentration
limit if the owner/operator of the incinerator has
alreadybeen grauteda written approval to comply
with this provision,

The NESHAP for beryllium that applies to all
sewage sludge incinerators covered under Part
503 is 10 grams of bervllium 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 ucrlm3,
averaged over a 30-dav period. The first limit
l?ke term “in the vicinity of the stationarysource”
refers to the distance from the sewage sludge
stated above requires that, when sewage sludge is
incineratorstackto the point of maximumimpactor
fired in a sewage sludge incinerator, the total
concentration
of the beryllium emissions, as
quantity of beryllium emitted must not exceed 10
determined
by
use
of a proper air dispersionmodel.
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
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the ambient concentration of beryllium in the proximity of the sewage sludge incinerator not exceed 0.01
pg/m3 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
pg/m3, averaged over a 30day 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

statement of Red&ion
W3.43(b)

Firiug of sewage sludge in a sewageshdge hcinerator shall not violate the requirements in the
Firing
Nat&at Emission Standard for Merctiry in subpa@ E of 40 CFR Part 61.

861.5W

Emissions to the atmosphere fkom sludge incineration plants, shdge drying plants, or a
combination of these that processwastewater treatment plant sladge sbaIl not exceed 3200 grams
of mercury per 24-hour period.

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
l
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 mercurv 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

E

PRACTICES

Part 503 contains several managementpractices 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 Rermfation
$503.45(a)(l)

V

An btstrnment that contbmous~y 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 btcbterator.

(2) Tbe total hydrocarbons instrument shall employ a flame ionkation detector; shall have a heated
sampling line maintained at akmperature of 150 degrees Celsius or higher at all times; and shall
be calibrated at least once every #-bQUr 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 sensesthe 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 Reulation
9503.45(b)

An instrument that continuously measures and records the oxygen concentration in the sewage
sludge incinerator stack exit gas shall be b&ailed, calibrated, operated, andmaintained for each
sewage sludge 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 systemsthat 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 0 for continuous oxygen monitors for sewage
sIudge incinerators.
7.5.3

MOISTURE

CONTENT

Statement of Redation
An instrument that continuously measures and records hformation 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

7-26

7. INCINERATION-PARTSO~
SUBPARTE
discussed in Section 7.5, this information is necessary to correct the THC concentration for 0 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 Redation
#03.45(d)

An instrument that continuously measures and records combustion temperatures shall be
installed, calibrated, operated and maintained for each sewage sludge incinerator.

4503.45(e)

Operation of the sewage sludge incinerator shall not cause a significant exceedencc of the
maximum combustion temperature for the sewagesludge incinerator. The maximum combustion
temperature for the sewagesludge fnctnerator shall be based on information obtained durhq the
performance test of the sewage sludge incinerator to determine pollutant control efficiencies.

Part 503 requires the installation, maintenance, operation and calibration of a device that continuously
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 lOO-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
use of two thermocouples in separate wells is recommended to provide a cross-check of the operation of
each thermocouple.
7.5.5

AIR POLLUTION

CONTROL DEVICE OPERATING PARAMETER!3

Appropriate air potlutiom cuutml devkes shalt be iustakd for the sewage sludge incinerator.
Operating parameters for the air poaution coatrot devices shall be selected that indicate
adequate performance of the device. The ~aluw~ for the operating parameters for the air
poWion coutrol devices &ail be based 011k&mu&m &.&ted dutiug the performauce test uf
the sewage sludge incinerator to detmnhe puthttamt conttoi effincks.
Operation of the
sewagesludge iuciuerator shall not cause a sipnuicaat exceedence of the vatues for the selected
operating p&meters fw the air pollut&m c&roI deviek

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-l presents several APCD operating parameters that can be indicators of
performance. Section 7.7 of this chapter discussesthe 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
ParameQem

APCD

Example Measuring Devices

Pressuredrop

Differential pressure (AP) gauge/
transmitter

Liquid flow rate

Orifice plate with AP gauge/transmitter

Gas temperature (inlet and/or outlet)

Thermocouple/transmitter

Gas flow rate

Atmubar or induced (ID) fan
parameters

Pressuredrop

AP gauge/transmitter

Liquid flow rate

Orifice plate with AP gauge/transmitter

Gas temperature (inlet and/or outlet)

Thermocouple/transmitter

Gas flow rate

Annubar or ID fan parameters

Mist eliminator (types
.nclude a wet cyclone,
cranedemister, chevron
lemister, mesh pad, etc.)

Pressuredrop

Differential pressure gauge/transmitter

Liquid flow

Orifice plate with AP gauge/transmitter

Dry scrubber (spray dryer
absorber)

Liquid/reagent flow rate to atomizer

Magnetic flowmeter

pH of liquid/reagent to atomizer
For rotary atomizer: Atomizer motor
power
For dual fluid flow: Compressedair
pressure
Compressedairflow rate
Gastemperature (inlet and/or outlet)

pH meter/transmitter
Wattmeter

Fabric filter

Pressuredrop (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

Secondaryvoltage (for each
transformer/rectifier)
Secondarycurrents (for each
transformer/rectifier)
Liquid flow(s) (for separateliquid
feeds)
Gas temperature (inlet and/or outlet)
Gas flow rate

Kilovolt meters/transmitter

Venturi scrubber

impingement scrubber

Source: EPA 199Oa
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Pressuregauge
Orifice plate with AP gauge/transmitter
Thermocouple/transmitter

Milliammeters/transmitter
Orifice plate(s) with AP gauge/
transmitter
Thermocouple(s)
Annubar or ID fan parameters
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7.5.6

ENDANGERED

SPECIES ACT

Sewage sludge shall not be fired in a sewage sludge hciuerator H It is likely to adversely affect
a threatened or endangered speciesWed udder Se&on 4 of the Eudaugered Species Act or its

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 assessmentof 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 difftcult 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 assessmentmay 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 Radation
lm3.44(8)
~503.448)

The total hydrocarbons concentration in the exit gas from a sewage sludge incinerator shall be
corrected for zero percent moisture by multiplying the measured total hydrocarbons
concentration by tbe correction factor calculated using equation (7).
Correction factor (percent moisture) = &

En. t-3

Where:
X = Decimal fraction of the percent moisture iu the sewage sludge incinerator exit gas in
hundredths.
5503.444)

The total hydrocarbons concentration in the exit gas from a sewage sludge incinerator sbail be
corrected to seven percent oxygen by multiplying the measured toto1hydrocarbons concentration
by tbe
the correction factor calculated using Equation (8).
Correction factor (oxygen) = ,&SF

E9* 0)

Where:
Y

(4

7.6.1

=

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 sladge
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 (81, shall not exceed
100 parts per million on a volumetric basis when measured using the instrument required by
19503.45(a).

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 gasesmust 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
excessof 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) = &Q
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 [Q503.44(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 DDm
(1 - .3)

x

14
(21 - 9)

42.9 ppm x 1.1667

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
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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 sewagesludge 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 excessair 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)

&atement of Rem&ion
P503.40(c)

The management practice in M3.43(a), the frequency of monitoring requirement for total
hydrocarbon concentration
concentration in $503.46(b) and the reeordkeeping requirements for total
hydrocarbon concentration in 0503.47(c) and in) 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.
(2)

The monthly average concentration
concentration of carbon monoxide in the exit gas from a sewage sludge
incinerator stock, 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 fves
ftres sewage sludge h a sewage sludge incinerator retains the following
information for ftte years:
(i)

The carbon monoxide concentrations in tbe exit gas; and

(ii) A cab%tatfon
cab%ratfon and maintenance tog for the itswmmt
concentration.
(4)

used to uteasute tbe carbon monoxi

Class I sludge management fac.llkies, PoTWs (as defmed iu 40 CFR 501.2) with a design flow
rate equal to or greater than one miflion gallons per
per day, and PUTWs that serve a populatbn
of 10,000 peopfe 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.
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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

$itatelllentof Remlatiop
$503.46(a)

Sewage sludge

g503.46(a)(l)

The frequency of monftorhrg for beryliium shah 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 sewagesiudge
fed to a sewage siudge incinerator shall be the frequency in Table 1 of 0503.46.

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 5 503.46. 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 uer 365 day wriodj

Freauenq

Greater than zero but
less than 290

once per year

Ekjuat to or greater than
290 hut fess than 1,500

once per quarter
(4 times per year)

Equat to or greater than
1,5tM bnt less than 15,000

once per 60 days
(6 times per year)

Equal

to or Beater than

once per month
(12 times per year)

15,OOtt

+ Amount of sewage sludge fired in a sewage sludge incinerator
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9503.46(a)(3) After the sewage sludge has been monitored For 2 years at the frequency in Table 1 of
9503.46, the permitting authority may reduce the Frequency of monitoring for arsenic,
cadmium, chromium, lead, and nickel.

4

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:
l
l
l
l
l

History of compliance with the pollutant limits
Variability of pollutant concentrations in the sewage sludge
Trends in pollutant concentrations in the sewage sludge
Magnitude of typical pollutant concentrations
Magnitude of the pollutant limits.

Permit writers also may wish to specify either by permit or by referencing appropriate guidance
documents how sewage sludge monitoring is to be conducted. Specifically:
l

l

Sewage Sludge Samnling 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.

m--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 which a grab sample should be collected from an incinerator sewage sludge feed
line during a 24-hour continuous operation period.
Comnosite-Another method of obtaining a representative sample is to collect single grab samples at
predetermined 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.
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

Statement of Redatioq
gso3.46(b)

Total hydrocarbons, oxygen concentration, information to determine moisture content, and
combustion temperatures.
The total hydrocarbons concentration and oxygen concentration in the exit gasfrom a sewage
sludge incinerator stack, the information used to measure moisture content in the exit gas, and
the combustion temperatures for tbe sewagesludge incinerator shall be monitored continuously
unless otherwise specifbd by the permitting authority.

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 addressthe following important issues in each
permit. Guidance on addressing these issuesis available in EPA’s 77X Continuous Emission Monitoring
Guidance for Part 503 Sewage Sludge Incinerators (EPA 1994).
l

l

l

l

l

l

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 maintenanceprocedures 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 exceedenceincidents, for the percentage of THC exceedencetime 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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If an incinerator monitors CO instead of THC, the permit writer should specify the CO CEM
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 0 503.46(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

Statement of Rendation
§503&(c)

Air pollution control device operating paramMers.
The frequency of monitoring for the sewage sludge incinerator air pollution control device
operating parameters shalt 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 require that no change in the operation be made which would potentially increase beryllium or
mercury emission rates above those estimated by the most recent stack test, until new emission rates are
calculated and the results are reported to the Administrator. To satisfy this requirement, operating
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:
l

Specific averaging times ensure enforceability

l

Ranges allow for some operational flexibility.

l

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 include:
l

l

l

l

l

l

Auxiliarv fuel tvue and feed rates-in some cases, an increase in auxiliary fuel(s) feed rate may
increase pollutant emission rates. Permit writers should consider limiting the type(s) and feed
rates of auxiliary fuels.
Incinerator combustion temDerature-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.
TemDerature of flue gas enterinp: the APCD-increased temperature at the inlet to the APCD
increases the volatility of metals that may be present. Metals that remain in the vapor form in
the APCD will be less efficiently captured.
Venturi scrubber pressure droD-particulate and metals removals decreasewith reduced pressure
drop.
Fabric filter Dressure droD-a low pressure drop can be indicative of tom or missing filters that
can lead to increased particulate and metals emissions. A high pressure drop can be indicative
of plugged or “blinded” filters that could potentially fail.
Electrical Dower aonlied to an efectrostatic Drecioitator or ionizing wet scrubber-reduced
electrical power or the number of fields in operation decreasesthe 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. Permit writers should also be alert to parameter
limits that could violate permit conditions for reasonsthat 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
and not from APCD problems.

7.8

RECORDKEEPING

REQUIREMENTS

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:
l
l
l
l

,Incinerator information
Dispersion modeling
Stack gas data
Sewage sludge monitoring information.

r
7.8.1

INCINERATOR

INFORMATION

Statement of RemIation
ReuIation
5503.47(s)

The person who fires sewage shtdge in a sewagesludge incinerator shall develop the information
in
in 6503,47(b)
6503,47(b) through 8503.47(n) and shail retain that information
information for
for tie
five years.
years.

6503.47(g)
6503.47(g)

Values for the air pollution control device operating
Values
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:
l

The number of sewage sludge incinerators.

l

The type of each sewage sludge incinerator (e.g., multiple hearth or fluidized bed).

l

The design and typical operating capacities of each incinerator in dry pounds of sewage sludge
fired per hour.

l

The operating schedule for each incinerator.

l

The type and firing rate of auxiliary fuel(s).

l

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:
l
l
l
l

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.

Becausethis 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

Eitatement
Statement of’ Redation
tS03.4Wd

1hfOl?lUitiion
The person who fires sewageshtdge in a sewageshtdge incinerator shalt devebp the information
in 8503.47@) thr~ugb

9503.47(n) and shaii retain that information for fwe years.

5503.47@

The stack height for the sewage sladge intlneram.
intlnerator.

wO3.47(k)

The dispersion factar for the site where the sewage sludge incinerator if boated.

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. Becausethe pollutants subject
to dispersion modeling requirements can be assumedto 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:
l
l
l
l

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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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:
l

l

l

l

7.8.3

Modeling protocols.
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).

l

A map of the area that shows its topography and land use.

l

The value of the dispersion factor used to calculated pollutant limits and how it was calculated.
STACK GAS DATA

ent of Repulatiog
8503.47(a).

The person wbo fves sewagesludge in a sewagesludge incinerator shall deveiop the information
In 0503.47(b) through +503,47(n) and shall retain that information for fme years.

$503,47(d)

information that indicates the requirements in the National Em&din Standard for beryllium in
Subpart C of 40 CFR Part 61 are met.

!HO3,47(e)

information that indicates the requirements in the National 3Imission Standard for mercury in
Subpart E of 40 CFR Part 61 are met.

9503.470)

The control efeciency for lead, arsenic, cadminm, chromium, and nickel for each sewage sludge
incinerator.

EXt3.47~m)

The risk specifk concedtration for chrot$um calculated using equatiou (61, 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:
l

Part 503, Subpart E-Determine control efficiencies for lead, arsenic, cadmium, chromium, and
nickel

l

Part 61, Subpart C-Determine beryllium emission rate

l

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 assuranceand 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:
l
l
l
l
l
l
l
l

Sampling and analytical methods
Sample point(s)
Sample times, amounts, and frequencies
Sample cornpositing 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. Becauseboth the beryllium and
mercury emission standards are expressedas 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:
l

Bervllium-EPA

Method 104 found in Part 61, Appendix B

l

Mercurv-EPA

Method 1OlA found in Part 61, Appendix B

l

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
&+z.ment of Rdatios
8503,47(a)

The person who fires sewagesludge in a sewagesludge fncinerator shall develop the htformation
in 0503.47(b) through $503.47(n) and shall retain that information far five years.

5503.47(c)

The total hydrocarbons concentration in the exit gas from the sewage shrdge incinerator stack.

WO3.47(f)

The combustbn~temperatures, including the maxfmum combustion temperature, for the sewage
sludge incinerator.

1503.47(h)

The oxygen concentration and information used to measure moisture content in the exit gM frOm
the sewage sludge hrchrerator stack.

$503.47(n)

A calibration and maintenance log for the instruments used to measure the total hydrocarbons
concentration and oxygen concentration in the exit gas from the sewagesludge incinerator &a&,
the information needed to determine mohture content in the exit gas, and the combustion
temperatures.
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9503.40 Applicability
Ic)

The management practice in !&503.45(a),the fkeqdency of monitoriwg re@ement for total
ltydrocarbon wncentration in WO3.46@)and the rccordktep~.~ts
fw tytat
bydrocjrrbon concentration In !$503.47&) and (n) do not apply M the Wowing canditions are
met:
(1) The exit gas from a sewage sludge jnchemktor stack is monitored continm&
monotide.

for carbeo

(2) The monthly average concentration of carbon monoxide in the exit gas from a
sewage sludge bMnerator stack, mrre~
for zero percent mcdstne and to seven
percentoxygen,aaeSnot exceed100parts per million ou a vohmktric basis.
Of The person who fires !ewage slndgc in a scwiagcsiudge indner*
Mains the fdlowktg
information for fkc years:
(1) The cdwn rhow$de c6ncentraths L the &t grs; and
(ii) A caliiwadon and maintenaoce log for the fnsfrument used ta meastm the carbon
monoxide concentration.
(4) Class I slttdge management facilitks, &Ws
(as deBed in 40 #%I !&.2) with a de&n
flow rate equal to or greater Fan ~tfe million gallons per day, and F0TWs that derve a
popnlation of 10,000 people or greater submit the monthly average carbon monoxide
concentrations in the exit gas to the permit&g author@ on Febrwfy 19 of Erich 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:
l

l

l

l

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.
Other records of quality assuranceand 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.
l

l

l

l

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 Z7K Continuous Emission
Guidance for Part 503 Sewage Sludge Incinerators (EPA 1994).

Monitoring

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 Remlation
6503.47(a)

Tbe person who fves sewagesludge in a sewagesludgeincinerator shail devekp the information
in 9503.47(b) through PSO3.47&) and shall retain that information for S years.

QSO3.47@)

Tbe concentration of lead, arsenic, cadmium, chromium, and nickel in the sewagesludge fed to
the sewage sludge incinerator.

$503.47(i)

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 0 503.46 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 excessair. 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 0, 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 acceptablesewage sludge sampling and analytical methods to be used.
Permit writers can refer to the following EPA documents for detailed guidance on sewage sludge
sampling and analysis:
l
l
l
l

7.9

SW-846, Test Methodr for Evaluuting 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.

REPORTING REQUIREMENTS

$tatement of Remlation
gSOS.sS(a)

Class I sludge management f&Alities, POTWs (as defmed in 40 CFR 501.2) w&h a design flow
rate equal to or greater than one mUion gallons per day, and POTWs thst serve a population
of 10,000 people or greater shall submit the information In 8503.47(b) through 8503.4701) to the
permitting authority on February 19 of each year.

The reporting requirements of Part 503 provide a regulatory mechanism that allows permitting authorities
to gather information from sewage sludge incinerators to assesscompliance. Because all sewage sludge
incinerators are classified as Class I 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
$9 503.47(b)-(h) to the permitting authority each year, provided sewage sludge was fired to the incinerator
in that particular year.
The information specified in $8503.47(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 5 503.47 information and draw accurate and complete conclusions on the compliance status of the
sewage sIudge 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 meaningtil 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 exceedencesare 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 eIements 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 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
INCINERATOR

OF SEWAGE

SLUDGE

IN

A

SEWAGE

SLUDGE

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
information for 5 years:

sewage

sludge incinerator retains the following

(0

The CO concentrations in the exit gas; and

(ii)

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 OFAPART503STANDARD-SCENARIO1
General requirements:

Requirements in 0 503.42

Pollutant limits:

NESHAPS for beryllium and mercury (see $5503.43(a) and (b))
Site-specific for arsenic, cadmium, chromium, lead and nickel (see
$4503.43(c) and (d))

Management practices:

Requirements in 0 503.45

Operational standard
(total hydrocarbons):

Requirements in 0 503.44

Frequency of monitoring:

Requirements in 8 503.46

Recordkeeping:

Requirements in $503.47

Reporting:

Requirements in 8 503.48
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INTRODUCTION

This chapterprovidesguidanceon the requirementsfor pathogenand vectorattractionreductionin Part
503, SubpartD. The requirementsin this Subpartapply to sewagesludgethat is land appliedor placed
on a surfacedisposalsite and to a land applicationsite or surfacedisposalsite under certainsituations.
This chapterassumesthat the sewagesludgeis regulatedunder Part 503 (seeChapter2) and the useor
disposalpracticeis either land applicationor surfacedisposal(seeChapters4 and 5).
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8.2

WHAT
ARE
PATHOGENS
AND VECTOR ATTRACTION?

For thepurposeof this regulation,“pathogens”
and“vectorattraction"aredefinedasfollows:

8.2.1 PATHOGENS
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
produce diseaseby entering the body, and then
interfering with oneor more metabolicfunctions.
The diseasesproducedarecommunicablebecause
the organismsare transferredfrom infectedhosts
to potential hoststhrough either direct or indirect
physical contact.

Pathogenicorganismsaredisease-causing
organisms.Theseinclude,but arenot limitedto,
certainbacteria,protozoa,viruses,andviable
helminthova. §503.31(f).
Vectorattractionis thecharacteristic
of sewage
sludgethatattractsrodents,flies, mosquitos,or
otherorganisms
capableof transportinginfectious
agents.§503.31(k).

Pathogensare found in the following wastewater:
Residentialwastewater,includingthat relatedto personalhygiene,toilet use,clotheswashingand
food preparations
Commercialfood processingand preparationwastewater
Streetrun-off (in systemswith combinedsewers).
Theseorganismsenter the treatmentworks in both active and inactivestates(seethe discussionbelow
of individual organismtypes). Regardlessof type, pathogenicorganismsare removedby sedimentation
andentrainmentin biological flocs in secondarytreatment. Their removalratesin a treatmentworks can
be well in excessof 90 percent. Nevertheless,this still leavessufficient levels of organismsin the
treatmentworks effluent to posea healththreat-hencethe inclusionof disinfectionrequirementsin most
permits to treatmentworks that treat domesticsewage. Pathogensremovedfrom the wastewatercan
concentratein the sewagesludge.
The different types of pathogensinclude:
Bacteria-Bacteria are single celledorganisms. In general,bacteriaarethe only pathogensthat
cancarry out their entirelife cycleoutsideof a “host,” or infectedorganism. Pathogenicbacteria
are heterotrophic;that is, they useorganicmaterialsasboth carbonandenergysources.Because
pathogenicbacteriacan completetheir life cyclesoutsideman (or anotherhost), sewagesludge
that has been treated to reducepathogenscan be reinfected,or may exhibit an increasein
bacterialconcentrationunderconditionsfavorableto the bacteria.
Viruses-Viruses are wholly parasiticin nature. They are capableof reproducingonly through
the invasionof the host organism’sown cells. Virusesthat causediseasein man are typically
presentin the gut, and thus are routinely presentin domesticsewage. Viruseshavebeenfound
to be removedeffectively by sedimentation(presumablythrough entrainmentin sewagesludge
floc particles)and are therebyconcentratedin sewagesludge.
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Parasites-Parasites include protozoa, and a variety of multi-cellular animals, all of which utilize
the resources of their host’s body to complete their life cycle. Protozoa are single-celled
organisms that form cysts. Cysts remain dormant until ingested by a host. In the host’s gut the
cyst is changed into an active protozoan, which in turn releases cysts to be expelled with the
feces.
Most of the multicellular 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.

l

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 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 coliforrn density is used as an indicator of the
density of these microorganisms. EPA concluded that if the requirements for these three microorganisms
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
feral domestic animals, can act as disease vectors. in general, mammals act as disease vectors
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 sludge contains an organic component that is an attractive food source
to certain vectors. Specific components of raw sewage sludge that act as attractants include feces and
food wastes.
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The Part 503 requirements for vector attraction reduction are designed either to reduce the food source
in sewage sludge or to place a barrier between the sewage sludge and the vector. The barrier prevents
accessto the food source in the sewage sludge.

8.3

WHEN DOES PATHOGEN AND VECTOR ATTRACTION
HAVE TO OCCUR?

8.3.1

PATHOGEN REDUCTION

REDUCTION

The reduction of the pathogen content of any sewage sludge requires the following:
l

l

l

Exposure of the sewage sludge to conditions that are disadvantageous physiologically for the
pathogenic organisms
Alteration of the characteristics of the sewage sludge such that if any exposure to pathogenic
organisms occurs after sewage sludge 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:
l

Anaerobic digestion

l

Aerobic digestion

l

Chemical stabilization

l

Heat treatment.

Becauseof the potential for certain pathogens to regrow after they have been reduced, several of the Part
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 control over the sewage sludge is lost). The Part 503 pathogen
requirements subject to this time-related requirement include:
(1) Measurement of either fecal coliform or Sulmonella, 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
requirements apply 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 managementpractices), the last opportunity that the timerelated 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:
l

Reduction in the sewage sludge’s organic content

l

Modification of the sewage sludge’s chemical characteristics to make it unattractive to vectors

l

Placement of a barrier between the sewage siudge 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 substancesin 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 below 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, unless 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 sludge into the soil
within six hours after it is land applied or surface disposed. Site-specific conditions (e.g., the remoteness
of a land application 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-l.
TABLE 8-l MONITORING FREQUENCY FOR PATHOGEN DENSITY LEVELS AND
VECTOR ATTRACTION REDUCTION OPTIONS l-4,6-8
Amount of sewagesludge*
(metric tons per 365day period)

Frequency

Greaterthan zero but lessthan 290

once per year

Equd to or greaterthan 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 sewagesludge appIied to the land, the amount of sewagesludge received by a
personwho prepares the sewagesludge for sale or give away in a bag or other container for application
to the laud, or the amount of sewagesludge placed on an active sewagesludge unit (on a dry weight
basis).

The permit writer has the authority and discretion to specify more frequent monitoring.
doing so may include:
l

Very high potential for contact by the public with the use or disposal site

l

A history of poor sewage sludge management on the part of the permittee.

Reasons for

In specifying monitoring frequency, the permit writer should:
l

l

Make clear the minimum frequency required for each 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:
l

l

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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l

Operation of Wastewater Treatment Plants, MOP1 1, WEF

l

Sludge Handling and Conditioning,

l

Control of Pathogens and Vector Attraction in Sewage Sludge, EPA 625/R-92/013.

EPA 430/9-78-002

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 365day 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 sludge 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)(lO). 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)(l). 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 measurementscould 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 0 503.33(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
$9 503.33(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 1l-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 Remlation
0503.31(a)

Aerobic digestion k the biochemical decomposition of organic matter in sewage sludge into
carbon dioxide and water by rnicroorgankms hr the presence of air.

@03.31(b)

Anaerobic dieestian k the biochemical decomposition of organic matter in sewage shrdge into
methane gas and carbon dioxide by microorganisms in the absence of air.

!j50331(c)

Densitv of microoraankms k the number of microorgaukms per unit mass of total sogds (dry
weight) in the sewage shrdge.

0503.31(d)

Land with a hieh Dotentiai for, Dubhc exDosure k land that the public uses frequentfy. Thk
includes, but k not limited to, a public contact site and a rechunation site located in a populated
area (e.g., a construction site Locatedin a city).

8503.31(e)

Land with a low Dotential for Dub& exposure k land that the public uses hrfrequently. This
includes, but k not Gnited to, agricultural land, forest, and a reclamation site located in an
unpopulated area (e.g., a strip tnhte located in a rural area).

g503.3l(fJ

Pathoaenic oreankms are disease-causing organisms. These include, but are not limiid
certain bacteria, protozoa, viruses, and viable hehnhrth ova.

g503.31(@

pFJmeans 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)

Swcitk oxvaen UDtakerate (SOUR) k the massof oxygen consumed per unit time per unit mass
of total solids (dry weight bask) in the sewage sludge,

W3.310

Total solids are the materials in sewage sludge that remain as residue when the sewage sludge
k dried at 103 to 105 degrees Cekius.

0503.31(j)

Unstabilixed soWs are organic materials In sewage shrdge that have not been treated in either
an aerobic or anaerobic treatment process.

0503,31(h)

Vector attractioq k the characteristic of sewageshadgethat attracts rodents, t&s, mosquitos, or
other organisms capable of transporting infectious agents.

11503.310

Vohtile solids k the amount of the total solids in sewage sludge lost when the sewage sludge k
cornbusted at 550 degrees Cekhts in the presence of excess air.

to,

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 k 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.
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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) - k determined using a test based on the fermentation of a fmed 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 colifom) k used to probablktically
estimate the organism density in the
original sample.
Plaque-forming Units - Virus densities are determined by inoculation of several standard types of host cells. The
inoculated host cells are placed in a growth medium; aRer an incubation period, zones of no growth (i.e., plaaues)
wig form as a result of the virat action on the host cells. Counting of these zones provides the numerical value
expressed as Plaque-forming Units.
Mean Cell Residence Tie

(MCRT) - is defmed as:

mass of solids in the digester
8, = 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 thne 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 Control of Pathogens and
Vec~r Attruction in Sewage Sludge.

(EPA, 1992)

Wet Bulb Temperature - is measured using a thermometer that has its bulb encased in a water-saturated wick; the
thermometer and wick are allowed to reach evaporative equilibrium with the gas whose temperature is being
measured.

The megarad - k a measure of the energy dose received per unit massof the material being irradiated.
megarad is equivalent to 10 joules of energy per grain (a joule is about l/100 btu).

8.6

CLASS A PATHOGEN ALTERNATIVES

8.6.1

ORDER IN WHICH
ACHIEVED

PATHOGEN

AND VECTOR

A’iTRiCTION

One

REDUCTION

IS

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 198Os,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 absenceof 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 sewagesludge. 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 sametime 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 Sulmonellu 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):
l

Fecal Coliform-Less

than 1,000 Most Probable Number (MPN) per gram total dry solids, or;

l

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 Salmonella 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 Sulmonellu sp. bacteria density in the sample is equal to

8-12

8. PATHOGENANDVECTORATTRACTION
REDUCTION-PARTSO~SUBPARTD
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 Sulmoneh, 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 Sulmonellu 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 Remlation
P503d2(a)(3)

Class A - Alterm a& e 1 (Not appficab~e for compostfug)
Either the (tentrity of fecal cofiform in the sewage sludge shalt be fess than 1000 Most
Probable Nr unbler per gram of total solids (dry wejght basis), or the density of Sufmoneifu
sp, bacteria In1he sewagesludge shaft be less than three Most Probable Nunher per fonr
grams of tot al s;oiids (dry weight basis} at the time the sewage sludge is used or disposed;
atthetimet hei sewagesludge is prepared for sate or give away in a bag or other container
for appticati wt :othe land; or at the time the sewagesiudge or material derived from sewage
sludge is pre par ed to meet the requirements in503.10@), 503.10(c), 503.10(e), or SKLloff).
(ii)
fii) The temper{atur-e of the sewage sludge that is used or disposed shall be maintained at a
specific valu le fcw a period of time.

(i)

(A) When the percent solids of the sewage sludge is seven percent or higher, the
temper1atm*e of the sewagesludge shall be 50 degreesCelsius or hi&her; the time period
shall be 20:minutes or longer; and the temperature and time period shall be determiued
using ecw tion (2), except when small particks of sewage siudge are heated by either
warmet f ga16esor an bmnisciblt? liquid.
* = 131,7Oo,ooo
~@.14o0t

Eq. (2)

Where,
D = time in days.
t = temperature in degrees Celsius.
09 when1 Lhepercent sotids of the sewage sludge is seveu percent or higher and small
particle 5 oit sewage studge are heated by either warmed gasesor au immiiible Iiquid,
the tern ‘W matureof the se-e
shtdge shag be So degrees Cetsius or higher; the time
period shali be 15 seconds or hmger; aud the temperature and time period shall be
determiinei I using equation (2).
(C!) When the fpercent solids of the sewage sludge is less than seven percent and the time
period iisat ieast 15 secon* but lessthan 3Ominutes, the temperature and time period
sball be! determi@ using equation (2).
=
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Statement of Redation
(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
equation (3).

D

=i

50.070,ooo

JQ. (3)

~~0.14ool

Where,
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
helm&h 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.
FREQUENCYOF MONITORING

I
Pathogen

Parameters

Salmonella or fecal coliform

Fkeauency

Once per year, quarterly, bimonthly, or monthly (see
Table 8-l)

operatine Parameters

Freauency

Sewage sludge temperature/time
maintained

At least 1 reading per shift, preferably continuous

Percent solids

Once per year, quarterly, bimonthly, or monthly (see
Table 8-1)
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RECORDS OR DOCUMENTATION
Records of Sampiinp and Anal@

for SulnwneZZu or Fecal Coiiform 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

0

Date and time of sampie analysis, name of analyst, and analytical methods used

.

Laboratory bench sheets indicating ail raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

l

Sampling and analytical QA/QC procedures

0

Analytical results expressed as dry weight.
Records of Ooerating Parameters

0

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 supematant and
processed sewage sludge withdrawn
- Size (gallons) of the treatment unit(s).

8.6.4

CLASS A ALTERNATIVE

2

Statement of Rwulation

II

$503.32(a)(4) Class A - Alternative 2

(i) Either the density of fecal colif’orm ia the sewage sludge shall be less than, 1000 Most
Probabie Number per gram of total solids {dry weight basis), or the density of Su&nolneRcr
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 tie 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 sewagesludge or materiai derived from

sewagesludge is prepared to meet the requirementsin 503.10(b), SO31ofcf,503.10(e),or
503.10(f).
(ii) (A) The pH of the sewage sludge that is used or disposed shall be raised to above 12 and
shatl remain above 12 for 72 hours.
(B) The temperature of the sewage shkdgeshall be above 52 degrees Celsius for 12 hours
or longer during the period that the pH of the sewage sludge & above 12.
(C) At the end of the 72 hour period during which the pH of the sewage sludge is above
12, the sewagesludgeshall be air dried to achievea percent s&is 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:

8-15

8. PATFKXENANDVECTORATTRACTIONREDUCTION-PARTOOK
SUBPARTD
l

l

l

The pH of the sewage sludge must be raised to over 12, and maintained above 12 for at least 72
continuous hours;
For at least one 1Zhour 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:
pH correction =

-0.03 pH units x C250C-T

l.O”C

-“Q

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, Salmonella 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 uarameters
Preuuencv
Once per year, quarterly, bimonthly, or monthly
Salmonella or fecal coliform
(see Table 8-1)
Oneratinp uarameters
Freuuence
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)

.
.
.
.
0
.
.
.

RECORDS OR DOCUMENTATION
Records of Samuline and Analysis for Salmonella or Fecal Colifotm
Hate and time of sample collection, sampling location, sample type, sample volume, name of
sampler, type of sample container, end methods of preservation, including cooling
Hate 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 QAlQC procedures
Analytical results expressed as dry weight.
Records of Owratinp Parameters
Time (hours) pH maintained above 12
Time (hours) temperature maintained greater than 52°C
Percent solids of sewage sludge after air drying

8-16

8. PATHOGEN ANDVE~RATTRACTIONF~EDUCITON-

8.6.5
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PARTSO~ SUBPARTD

3

Statement of Remhtion
8503.3Z(a)(s)

Class A - Alternative 3

0

Either the density of fecal coliform in the sewage sludge shall be less than loo0 Most
Probable Number per gram of total solids (dry weight basis), or the density of
S&?oncZ&z sp. bacteria ln sewage shidge 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 applkatloa to the land; or at the time the sewage sludge
or material derived from sewage sludge ls prepared to meet the requirements Pn
503.10(b), SO3.1OIc),503.10(e), or 503.10(f).

(il) (A) The sewagesludge shall be analyzed prior to pathogen treatment to determine whether
the sewage sludge contains enteric ~irnses.
(B(B)When the density of eateric viruses in the sewagesludge prior to pathogen treatment
is less than one Plaque-forming Unit per four grams of total solids (dry weight basis),
the sewage sludge is Class A with respect to enterk viruses until the next monitoring
episode for the sewage sludge.
(42) When the density of enterk viruses in the sewage sludge prior to pathogen treatment i
equal to or greater than one Plaque-forming Unit per four grams of total solids (dq
weight basis), the sewage sludge is Class A with respect to enterk viruses when the
density of enterk viruses ln the sewage sludge after pathogen treatment is less than WI
Plaque-forming Unit per four grams of total solids (dry weight basis) and when tht
values or ranges of vatues for the operating parameters for the pathogen treatmen
process that produces the sewage sludge that meets the enteric virus dens?
requirements are documented.
@) After the enteric virus reduction in (ii)(C) of this subsection is demonstrated for the
pathogen treatment process, the sewagesludge continues to be Class A with respect to
enterk viruses when the value-s for the pathogen treatment process operating
parameters are consistent with the vafues or ranges of values documented in (iiitC) of
this subsection.
(iii) {A) The sewagesludge shall be analyzed prior to pathogen treatment to determine whether
the sewage shrdge contains viable behninth ova.
(B) When the density of viable hehninth ova io the sewage sludge prior to pathogen
treatment is less than one per four grams of total solids (dry weight basis), the sewage
sludge is Class A with respect to viable hehnlnth ova until the next monitoring episode
for the sewage sludge.
(C) When the density of viable hehninth ova in the sewage sludge prior to pathoge!
treatment is equal to or greater than one per four grams of total solids (dry weigl
basis), the sewage sludge is Class A with respect to viabie helminth ova when thy
density of viable behnioth ova in the sewage sludge after pathogen treatment is less tluu
one per four grams of total solids (dry weight basis) and when the ~dues or ranges o
values for the operating parameters for the pathogen treatment process that produce
the sewage sludge that meets the viable hebninth ova density requirement arm
documented.
(D) After the viable hehninth ova reduction in (Iii)(C) of this subsection is demonstrated
for the pathogen treatment process, the sewage sludge continues to be Class A with
respect to viable hebninth ova when the values for the pathogen treatment process
operating parameters are consistent with the values or ranges of values documented in
@ii(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 sewagesludge 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:
l

Enteric Viruses-Less than 1 Plaque-forming Unit per 4 grams total solids (dry weight basis)

l

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 Sulmunellu sp. bacteria
at the time of use or disposal because Sulmorzellu sp. bacteria may regrow after being reduced if the
sewage sludge is stored before it is used or disposed.

I

FREQUENCY OF MONITORING
Freauency

PatWneters
, Sal~nella
I

or fecal colifonn

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

I
I

Once per year, quarterly, bimonthly, or monthly (see
Table 8-1)

RECORDS OR DOCUMENTATION
Records of Samuline and Analvsis for Salmonella or Fecal Coliform
.

Date and time of sample collection, sampling location, sample type, sample vohune, 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 Oueratine Parameters

.

Specific to the process.
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8.6.6

CLASS A ALTEXNATIVE

4

itement of Redation
i50332(a)(6)

Class A - Ahernative 4
(9

Either the density of fecal colifonn in the sewage shtdge shaU be less than 1000 Most
Probable Number per gram to totat solids (dry weight basis), or the density of S&wnel&
sp. bacteria in the sewagesludge 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 appkation to the land; or at the time the sewagesludge 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).

(ii) The density of enteric &uses 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 shtdge is prepared for sale or give away In a bag or
other container for application to the hunk or at the time the sewage sludge or material
derived from sewage shtdge is prepared to meet the requirements in 503,10(h), 503.10(c),
JtI3.lO(e), or 503,10(f), unless otherwise specified by tile permitting authority.
(iii) The density of viable hehninth 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 sewagesludge k prepared for sale or give away in a bag or other container
for application to the land; or at the time the sewagesludge or material derived from sewage
sludge is prepared to meet the requh-ements in 503.10(b), 503.10(c), 503,10(e), or 503.10@,
unless otherwise specified by the permitting authority.

Alternative 4 is ideally suited for the following situations:
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.

l

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.

l

l

There is no history of treatment of the sewage sludge for pathogen reduction,

l

Sewage sludge is stored for long periods of time.

This alternative requires demonstration that the sewagesludge meets the following pathogen density levels
at the time of use or disposal:
l

Fecal Coliform-Less

l

Sulmoneh

l

l

than 1,ooO MPN per gram total dry solids, or

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
of sewage sludge that is collected and analyzed.

1

FREQUENCY OF MONITORING
Freuuencv

Parameters
SulmoneZfu or fecal coliform

Once per year, quarterly, bimonthly, or
monthly (see Table S-l)

Enteric viruses

Once per year, quarterly, bimonthly, or
monthly

Viable Helm&h

ova

Once per year, quarterly, bimonthly, or
monthly
RECORDS OR DOCUMENTATION

l

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

l

Date and time of sample analysis, name of analyst, and analytical methods used

l

Laboratory bench sheets indicating all raw data used in calculation of results (unless a
contract lab performed analysis for the permittee)

l

Sampling and analytical QA/QC procedures.

8.6.7

CLASS A ALTERNATIVE

5

Statement of Reaulation
050332(a)(7)

II

Class A - Alternative 5
(i)

Either the density of fecal &form in the sewage shtdge shall be less thau loo0 Most
Pmbable Number per gram of totaf solids {dry weight basis), or the density of Sulmonelhz,
sp. bacteria in the sewage shdge shall be less than thee Most hobabk number per four
grams of total solids (dry weight basis) at the time the sewage sludge k used or disposal; at
the timethe sewagesludge is preparedfor sale or giveawayin a bag or other container for
application to the land; or at the the the sewage sludge or material derived from sewagt
sludge is prepared to meet the requkements in 503.10(b), %3.10(c), 503.10(e), or503.10@.

(iii

Sewage sludge that is used or disposed shall be treated in one of the Processesto Ikrtber
Reduce h&OQenS described in Aukdix
B of this Dart.
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ion
-

APPEF4BIX B - PATHOGEN TREATh4ENT PROCESSES
Pr0cesses to Further Reduce Pathogens (PPRP)
1.

Composting
Using either the witbin-vessel cornposting method or the static aerated pile composting
method, the temperature of the sewage sludge k maintained at 55
55 degrees
degrees Cekius
Cekhts or
higher for three days.
Using the windrow composthtg method, the temperature of the sewage sludge
maintained at 55 degrees Celsius or hkher
h@er for 15 days or longer. During the per&
when the compost k maintained at 55 degrees Celsius or higher, there must be
minimum of five turnings of the whtdrow.

2

Heat drying
Sewage sludge is dried by direct or indirect contact with hot gasesto reduce
the moktnre content of the sewagesludge to 10 percent
percent or Iower. Rither the
temperature of tbe sewage shtdge particles exceeds80 degrees Celsius or the
wet bulb temperature of the gas iht contact witb the sewage shrdge as the
sewage sludge leaves the dryer exceeds 80 degrees Cekius.

3,

Heat treatmeut
Liquid sewage sludge k heated to a temperature of 180 degrees Celsius or greater for
30 minutes.

4

Thermophihc aerobic digestion
Liquid sewage shrdge is agitated with air or oxygen to maintain aerobic condiions aud
the mean cell residence time of the sewagesludge k 10 days at 55 to 60 degrees Celsius.

5

Beta ray Irradiation
Sewagesludge k irradiated with beta rays from an accelerator at dosagesof at feast 1.0
megarad at room temperature (ca. 20 degrees Celsius).

6

Gamma ray irradiation
Sewagesludge k irradiated with gamma rays from certain isotopes, such as Cobalt 60
and C&urn 137, at dosages of at least X.0 megarad at room temperature (ea. 20
degrees Celsius).

7

=

Pasteurkation
Pasteurkatioa
The temperature of the sewageshrdgek maiutabmd
maintained at 70
70 degrees Celsius or higher for
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 processesare those originally defined in Part
257 as Processesto 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 provided below.
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FREQUENCY OF MONITORING
Pathoaen Parameters

Frequency

SuZmuneZZu
or fecal coliform

Once per year, quarterly, bimonthly, or monthly
(see Table 8-l)

Ouerating Parameters
.

Freauencv

Composting
- Temperature of sewage sludge during
composting process

.

.

Continuous or periodic during treatment

Heat drying
- Moisture content of dried sewage sludge

Once at end of treatment

- Temperature of sewage sludge particles or
wet bulb temperature of exit gas

Continuous or periodic during treatment

Heat treatment
Continuous or periodic during treatment

- Temperature of sewage sludge during
treatment
.

Thermophilic aerobic digestion
- Temperature of sewage sludge in digester

.

Beta ray irradiation
Continuous or periodic during treatment

- Dosage
.

Gamma ray irradiation
Continuous or periodic during treatment

- Dosage
.

Continuous or periodic during treatment

Pasteurization
- Temperature of sewage sludge during
treatment

Continuous or periodic during treatment

RECORDS OR DOCUMENTATION
Records of Samuline 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 Oueratine Parameters
Composting

Beta-ray irradiation

- 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

- Beta ray dosage
- Ambient room temperature log (either
continuous chart or a minimum of 2
readings per day 7 or more hours apart)

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 5540°C for 10 days (at least 2 readings
per day 7 or more hours apart)
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Gamma ray irradiation
- Gamma ray isotope used
- Ambient rOOmtemperature 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
apaN
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8.6.8

CLASS A ALTERNATIVE

6

JJSO3.32(#8) Cbss A - Altemative 6

(I) Either the density of fecal colfform in the sewagesludge shall be less than 1000 Most
ProbableNumber
Number per gram of total solids (dry weigbt bask), or the density of S&wncUa,
sp. bacteria in the sewageshulgeshah be lessthan three Most ProbableNumber ptr four
grams of total solids (dry weight bask) at the time the sewagesludgeis used or dkposed;
at the time the sewageshtdgek prepared for safeor give away iu a bag or other container
for applWien to the tpnd; or at the time the sewage sludge or material derived from
sewageshxdgek prepared to meatthe requirementsin 503.10(b),503.10(c),503.10(e),or
503.10Q.
503.10Q.
,

(13 Sewagesludgethat is usedor disposedshall be treated in a processthat is equivalent to a
(19
Processto Further ReducePathogens,as de&mined by the permitting authority.

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 assistancefrom 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 assistanceon 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 Sulmonellu sp. bacteria becauseof 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, seeEnvironmentalRegu1ation.s and Technology, Control
of Pathogens and Vector Attraction in Sewage Sludge, (EPA, 1992).
FREQUENCY OF MONITORING
Parameters
Salmonella or fecal colifortn

Freuuencv
Once per year, quarterly, bimonthly, or monthly
(see Table 8-1)

Operating parameters

Specific to process
RECORDS OR DOCUMRNTATION
Records of Onerating Procedures

.

Specific to the process
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RECORDS OR DOCUMENTATION
Records of Sampline 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

1

2

3

Site Restriction
Met

X

X

X

X*

Bulk sewagesludge applied to lawns and home
gardens

**

**

**

Sewagesludge sold or given away in a bag or other
container for application to the land

**

**

**

x***

x***

x***

Bulk sewagesludge applied to agricultural land/forest/

public contact sites/reclamationsites

Surface disposal

*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 sewagesludge 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 sewagesludge is placed on an
active sewagesludge unit unless the vector attraction requirement in 0 503.33(h)(ll) (i.e., the sewagesludge
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 presented below.
8.7.1

ORDER OF PATHOGEN AND VECTOR ATI’RACTION

REDUCTION

There is no requirement that pathogen reduction occur either prior to or at the same time as vector
attraction recluction 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

Statement of Remlation
#50332(b)(2)

Chss B - Alternative 1
(i)

Seven representative samples of the sewage sludge that is used or disposed shall be
collected.

(ii) The geometric mean of the density of fecal coIifonn in the samples collected in paragraph
(b)(2)(i) of this section shall be less than either 2,000,OOOMost Probabie Number per gtam
of total solids (dry weight basis) or 2,OOQ,OOO
Colony Forming Units per gram of total solids
(dry weight bash).

This alternative requires that the geometric mean of
the fecal coliform densities of seven samples be
less than:
l

l

Geometric Mean - the n * root of the pro&#

of n numbers.

in this case:

2,OOO,OOO
MPN per gram total solids (dry
weight basis), or

Gee. Mean

2,000,OOOColony Forming Units per gram
of total solids
(dry weight basis).

= 7Jst x s, n s, x s, x s, x S6 x s,
where S, = fecal density far sample n.

For this alternative, seven samples of the sewage
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
Pathopen Parameters

Freauence

Fecal coliform

Once per year, twice per year, quarterly, or
monthly (see Table 8-l)
RECORDS OR DOCUMENTATION
Records of Samnline and Analvsis 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

0

Laboratory bench sheets indicating all raw data used in analyses and calculation of results (unless
a contract lab performed the analyses for the preparer)

0

Sampling and analytical QA/QC procedures

8.7.3

CLASS B ALTERNATIVE

2

tatementof Remlation
850X32@)(3) ClassB - Alternative 2
Sewagesludgethat k used or dkposedshall be treated in one of tbe Processesto Signifkantly
ReducePathogensdescribedin Appendix B of this part.
APPENDIX B - PATHOGEN TREATMENT PROCESSES
A. Processesto Siiantfy
1.

ReducePathogens(PSRP)

Aerobic digestion
Sewagesludge k agitated with air or oxygen to maintain aerobic condidons for a
specificmeancell residencet&ne at a specifictemperature. Values for the mean cell
residencetime and temperatureshall be between40 daysat 20 degreesCelsiusand 60
days at 15 degreesCekius,

2.

Aii drying
Sewagesludge is dried on sand beds or on paved OF unpaved basins. The sewage
sludge drys for a minimum of three months. During two of the three months, the
ambient averagedaily temperature k abovezero degreesCelsius.
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Statement of Redation
3.

Anaerobic digestion

Sewagesludgeis treated in the absenceof air for 8 specific mean cell residence time
at a specific temperature. Valuesfor the mean ceil residencetime and temperature
shall be between15 daysat 35:degreesCelsiusand 55 degreesCelsiusand 60 days at
20 degreesCelsius.
4.

Compostiug
using either the within-vessel, static aerated pik, OFwiudrow compostiug methods, the
temperatureof the sewagesludge k raked to 40 degrees Celsius or higher and remains
at 40 degreesCelsius or higher for fiie days. FOFfour hours during the fwe days, the

temperature in the compostpile exceeds55 degreesCelsius.
5.

Lime stabilixation
Sutficient Iime k added to the sewage sludge to raise the pH of the sewage sladge 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 Processesto 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
Oueratina Parameters
.

Freauencv

Aerobic digestion
- Temperature of sewage sludge during

Continuous or periodic during treatment

treatment
.

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
treatment

.

Continuous or periodic during 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 Operatinp Parameters
.
Composting

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 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

Description of drying bed design
Depth of sewage sludge on drying bed
Drying time in days
Daily average ambient temperature

Anaerobic digestion
- Mean 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)

8.7.4

CLASS B ALTERNATIVE

3

Statement of Reeulation
1503.32(b)(4) Class B - Alternative 3
@03.32(b)(4)
Sewage sludge that is used OF disposed shall be treated
Wated in a processthat is equivalent to a
Process to Significantly ReducePathogens,as determinedby 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 assistancefrom 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).
FREQUENCYOFMONITORING/RECORDSORDOCUMENTATION
Fresuencv of Monitoring Records of Operating Parameters
.

Snecific to the nrocess.
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8.7.5

CLASS B SITE RESTRICTIONS

Statement of Remdation
WO3.32(b)(j)

Site Restrictions
Food crops with harvested parts that touch the sewage sludge/soil mixture and are
totally above the laud surface shalt not be harvested for 14 months after apptication of
sewage sludge.
Food crops witb harvested parts below the surface of the land shall not be harvested for
20 months after application of sewage shrdge when the sewage sludge remains on the
land surface for 4 months or longer prior to incorporation into the soil.
Food crops with harvested parts below the surface of the land shall not be harvested for
38 months after application of sewage skdge wben 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.

w

Animals shall not be graxed on the land for 30 days after application of sewage shtdge.

(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 placedon either land
with a high potential for public exposure or a lawn, unless otherwise specifkl by the
permitting authority.

(vii)

Pubtic accessto land with a high potential for public exposure shall be restricted for 1
year after application of sewage sludge.

(viii)

Public accessto land with a low potential for public exposure shah be restricted for 30
days after appkatlon of sewage sludge.

Becauseof 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 16month 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
Ground

Crops with Harvested Parts Below the Ground
Potatoes

Melons
Eggplant
Squash
Tomatoes
Cucumbers
Celery
Strawberries
Cabbage
Lettuce

YZilllS

Sweet Potatoes
Mushrooms
Onions
Leeks
Radishes
Turnips
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 accessto 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 accessto 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 l-year accessrestriction 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 Disuosal Practice

1

2

3

4

5

6

7

8

9

10

Bulk sewagesludge applied to
agricultural land/forest/public contact
sites/reclamation sites

X

X

X

X

X

X

X

X

X

X

x

x

x

x

x

x

x

x

Sewagesludge sold or given away in
a bag or other container for
application to the land

x

x

x

x

x

x

x

x

Surface disposal

xxxxxxxxxxx

Bulk sewagesludge applied to lawns
or home gardens

11

Each of the vector attraction reduction options is discussed below.
8.8.1

VECTOR ATTRACTION

REDUCTION OPTION 1

Statement of Reazulation
!jSO3.33(b)(l) The massof.volatiIe solids in the sewagesludgeshzdlbe reducedby a mhimum 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 solids reduction is then calculated 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
Volatile solids

Freauencv
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 Rem&ion
#503.33(b)(2) When the 38 percent volatile solidsreduction requirement iu 503.33(b)(l) cannot be met for an
anaerobically digested sewagesludge, vector attraction reduction cart be demonstrated by
digestinga portion of the previously d&jestedsewagesludgeanaerobically iu the laboratory iu
a beucb-scaleunit for 40 additional days at a temperature between30 aud 37 degreesCelsius.
When at the end of the 40 days, the volatile solidsiu the setiagesludgeat the beginning of that
period is reduced by lesstban 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
aerobic or anaerobic digester. As a result, the volatile solids content of the sewage sludge can not be
reduced an additional 38 percent through digestion. In cases like this, vector attraction reduction can be
demonstrated by showing that the percent volatile solids is reduced by less than a certain percentage after
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 sludge 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.

I

FREQUENCY OF MONITORING
Freuuencv

Parameter

Once per year, quarterly, bimonthly, or monthly

Volatile solids

(seeTable 8-l)
RECORDKEEPING

.

One-time description of bench-scale digestion
Time (days) that sewage sludge was further digested in Bench-scale digester

.
.

Temperature
per day)

8.8.3

(degrees Celsius) maintained

VECTOR ATTRACTION

while sewage sludge was in digester (at least 2 readings

REDUCTION OPTION 3

II

Statement of Regufation
4503.33(b)(3) When the 38 percent volatile solids reduction requirement in 503.33(b)(l) cannot be met for an
aerobically digested sewagesludge, vector attraction reduction can be demonstrated by digesting
a portion of the previously digested sewagesludge 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 degreesCelsius.
When at the end of the 30 days, the volatile solids iu the sewage shrdge 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
Frequency
Once per year, quarterly, bimonthly, or monthly
I (see Table 8-l)

Parameter

I

I

Volatile solids

I

I

RECORDKEEPING
.

One-time description of bench-scale digestion
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 Resulation
5503.33(b)(4) The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process shall
be equal to or less than 1.5 milligrams of oxygen per hour per gram of total solids (dry weight
basis) at a temperature of 20 degrees Celsius.

4

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
oxygen uptake rate (SOUR) for the sewagesludge
is equal to or less than 1.5 milligrams of oxygen
per hour per gram of total solids (dry weight
Note that the unit of
basis) at 20°C.
measurement for the sewage sludge is total solids
on a dry weight basis, not volatile solids.

Specific Oxygen Uptake Rate (SOUR) SOUR is a measure of the rate of oxygen
utilization of a wastewater mixed liquor or
sludge. In general, SOUR is the oxygen
uptake rate, in milligrams of dissolved
oxygen per hour per gram of 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 or less
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).

8-35

8. PATHOGENAND VECTOR AITRACTION REDUCTION - PART 503 SUBPARTD
FREQUENCY OF MONITORING
Parameter

Frectuencv
Once per year, quarterly, bimonthly, or monthly
SOUR
(see Table 8-l)
RECORDKEEPING
.
Dissolved oxygen readings for sewage sludge sample over H-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 (mglhlg)
8.8.5

VECTOR

ATTRACTION

1

REDUCTION OPTION 5

Statement of Remlation
#503.33(b)(5) Sewage sludge shall be treated in an aerobk process for 14 days or longer. During that time,
the temperature of the sewage sludge shall be higher than 40 degrees Celsius and the average
temperature of the sewage sludge shail be higher than 45 degrees Celsius.

For some sewage sludge aerobic processes, such as composting, it is not possible to determine the percent
of volatile solids reduction. This option provides a way to demonstrate vector attraction reduction for
those processes.
For this option, specific process operating parameters have to be met. They are:
l

l

l

The sewage sludge has to be treated aerobically for a minimum of 14 days; and
The temperature of the sewage sludge has to remain above 40°C at
period; and

times during the 14 day-

The average temperature of the sewage sludge over the 14-day period has to be higher than
45°C.

The most common sewage sludge process for which Option 5 applies is cornposting. This option also
could be used, however, to demonstrate vector attraction reduction for other sewage sludge aerobic
processes such as aerobic digestion.

I

FREQUENCY OF MONITORING

I

Fkeauencv
Parameter
Continuous or periodic during treatment
Sewage sludge temperature/time maintained
RECORDKEEPING
.
Description of treatment process
Log documenting time temperature was above 40°C (at least 2 readings per day 7 or more hours
av-0
.
Log documenting average temperature of sewage sludge
I

.I
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8.8.6

VECTOR ATTRACTION

REDUCTION OPTION 6

Statement of Redation
8503.33(b)(6) The pH of sewagesludgesbatl be raised to 12 or bigber by alkali addition and, without tbe
addition of more alkali, shall remain at 12 or higher for two hours and then at 11.5 or higher
for an additional 22 hours at the time the sewagesludge is used or disposed,at the tie the
sewagesludgeis prepared for sale or given away in a bag or other container for application to
the land, or at the time the sewage sludge is prepared to meet the requirements in gSO3.10@),
(~1, (6, or (0.

In this option, vector attraction reduction is achieved by adding alkali to the sewage sludge. Alkali does
not change the composition of the sewage sludge, but instead causesa stasis in biological activity. When
this occurs, vectors are not attracted to the sewage sludge because it no longer contains putrefying
material. Vector attraction reduction is achieved in this option by:
l

l

l

Raising the pH of the sewage sludge to 12 or higher by adding alkali to the sewage sludge; and
Maintaining the pH of the sewage sludge at 12 or higher for at least two hours without the
addition of more alkali; and
Maintaining the pH of the sewage sludge at 11.5 or higher for another 22 hours without the
addition of more alkali.

As mentioned above, alkali addition only causesa stasis in the biological activity in the sewage sludge.
If the pH should drop, the surviving bacterial spores could become active biologically, which could cause
the sewage sludge to putrefy and attract vectors. This could happen, for example, if the sewage sludge
is stored for long periods after the pH of the sewage sludge is adjusted (see discussion in section 8.3).
Information used to develop this option is based on pH measured at 25°C thus, the pH either should be
measured at 25°C or the measured pH value should be corrected to 25°C. See Section 8.6.4 for the
correction equation.
FREQUENCY OF MONITORING
Freauencv

Parameter
pH of sewage sludge/time maintained

Beginning, middle, and end of treatment
RECORDKEEPING

.

pH of sewage sludge/alkali mixture measured at 25” C

.

Hours pH was maintained

.

Amount of alkali added to sewage sludge (Ibs or gal)

.

Amount of sewage sludge treated
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REDUCTION OPTION 7

Statement of Rermlation
5503.33(b)(7) The percent solids of sewage sludge that does not contain unstabiiiied
solids generated in a
primary wastewater treatment process shall be equal to or greater than 75 percent based on tbe
moisture content and total solids prior to mixing with other materials at the time the sewage
sludge is used or disposed, at tbe time the sewage sludge is prepared for sale or given away in
a bag or other container for application to the land, or at the time the sewagesludge is prepared
to meet the requirements in 3503.10(b), (c), (e), or Q.

This option applies to sewage sludge that does not contain unstabilized solids generated in a primary
wastewater treatment process. Sewage sludge included in this category include secondary, tertiary,
stabilized primary, and other stabilized sewage sludges. The sewage sludge cannot contain unstabilized
solids because organic material, such as partially degraded food scraps, in the sewage sludge can attract
vectors even though the solids content is 75 percent or higher.
Under this option, sewage sludge must be dried to a percent solids of 75 percent or higher before mixing
with other materials. Thus, the percent solids requirement must be met by removing water from the
sewage sludge rather than by adding inert material to the sewage sludge. Materials that reduce moisture
by reaction (e.g., lime), by adsorption, or as water of crystallization can be used to raise the percent
solids content of the sewage sludge.
When this option is used to reduce the attractiveness of the sewage sludge to vectors, the dried sewage
sludge should be handled in such a way to ensure that the moisture content of the sewage sludge does not
increase before use or disposal. If the dried sewage sludge becomes wet before it used or disposed,
vectors could be attracted to the sewage sludge.
FREQUENCY OF MONITORING

I
Freauencv

Parameter

Once per year, quarterly, bimonthly, or monthly
(see Table S-1)

Percent solids

RECORDKEEPING
0

Percent solids

.

Absence of unstabilized solids generated during primary treatment

8.8.8

VECTOR ATTRACTION

REDUCTION OPTION 8

Statement of Redation
!j50333(b)(8)

The percent solids of sewage shrdge that contains unstabilized solids generated in a primary
wastewater treatment processshall be equal to or greater than 90 percent based on the moisture
content and total solids prior to mixing with other materials at the time the sewagesludge is used
or disposed, at the time the sewage sludge is prepared for sale or given away in a bag or other
container for application to the land, or at the time the sewagesludge is prepared to meet the
requirements in 0503.10(b), (c), (e), or (f).
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This option is applicable to sewage sludge that contains unstabilized solids generated in a primary
wastewater process. Even though the sewage sludge contains unstabilized solids, a solids content of 90
percent or greater is sufficient to reduce the attractiveness of the sewage sludge to vectors. As with
Option 7, the percent solids must be achieved by removing water, not by adding inert materials.
In addition, the percent solids of the sewage sludge should not be reduced prior to when the sewage
sludge is used or disposed. If the sewage sludge becomes wet, vectors could be attracted to the sewage
sludge. For this reason, the sewage sludge should be handled in a such a way to ensure that the moisture
content of the sewage sludge is not increased after the percent solids requirement in this option is met
and before the sewage sludge is used or disposed.

I

FREOUENCY OF MONITORING
Parameter

Frecwency
Once per year, quarterly, bimonthly, or monthly
(see Table 8-l)

Percent solids

RECORDKEEPING
Percent solids
Absence of unstabilized solids generated during nrimarv treatment

l

.

8.8.9

VECTOR ATTRACTION

REDUCTION OPTION 9

Statement of Regulation
9503.33(b)(9) fi)
W3.33(b)(9)
0)

Sewage sludge shall be injected below the surface of the bmd.

(ii) No siguificant amount of the sewageshrdge shall be present on the land surface withinone
hour after the sewage sludge is injected.
(ii) When the sewagesludge that is iujected beiow the surface of the hand is Class A with respect
to pathogens,the
the sewage
sewage shtdge
shrdge shall
shall be injected below the
the Iand
hmd surface
surface withm
withm eight
eight hours
after being discharged from the pathogen treatment process.

This is the first of the barrier options for vector attraction reduction. In this case, exposure to the sewage
sludge is prevented by placing a barrier between the sewage sludge and the vector.
This option applies to bulk sewage sludge that is applied to agricultural land, forest, a public contact site,
or a reclamation site and to sewage sludge placed on a surface disposal site. It does not apply to bulk
sewage sludge applied to a lawn or home garden or to sewage sludge sold or given away in a bag or
other container.
Vector attraction reduction is achieved when the sewage sludge is injected below the land surface:
l

l

If no significant amount of sewage sludge remains on the land surface one hour after injection
of the sewage sludge; and
If the sewage sludge is Class A with respect to pathogens, it is injected below the land surface
within 8 hours after it is discharged from the pathogen reduction process.
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Special restrictions are included in this option for a Class A sewage sludge because of the concern for
regrowth of Salmonella sp. bacteria. During the first eight hours after the sewage sludge is discharged
from the pathogen reduction process, levels of pathogenic bacteria in a Class A sewage sludge remain
low. After eight hours, pathogenic bacteria may regrow rapidly.
FREQUENCY OF MONITORING
Parameter
Time between end of Class A pathogen treatment
process and iqjection

Freuuencv
Each time sewage sludge is injected below the
land surface

RECORDKEEPING
.

Description of application site

.

Log indicating sewage sludge was injected below the land surface
Log indicating no significant amount of sewage sludge remains on the land surface within one
hour after application

.

8.8.10 VECTOR ATTRACTION

REDUCTION OPTION 10

Statement of Rwulation
~503.33@)(10) @ Sewage sludge applied to the land surface or placed on a surface disposal site shail be
incorporated into the soil within sb hours after application to or placement on the land,
unless otherwise specifwd by the permitting authority.
(ii) When sewageshrdge that is incorporated into the soil is Class A with respect to pathogens,
the sewage sludge shall be applied to or placed on the land within eight hours after being
discharged from the pathogentreatment process,

This is the second of the barrier options for vector attraction reduction. It only applies to bulk sewage
sludge applied to agricultural land, forest, a public contact site, or a reclamation site and to sewage sludge
placed on a surface disposal site.
Vector attraction reduction is achieved in this option by incorporating sewage sludge that is applied to
the land surface into the soil within 6 hours after it is land applied. Incorporation is done by “turning
over” or plowing the land on which the sewage sludge is applied. This results in the mixing of the
sewage sludge with the upper 6-12 inches of the soil. The 6 hours provide a reasonable time for the
sewage sludge to be incorporated into the soil. In certain situations it may not be feasible to incorporate
the sewage sludge within 6 hours. The permitting authority can allow a longer time period if necessary.
When the sewage sludge that is incorporated into the soil is Class A with respect to pathogens, it has to
be applied to the land within 8 hours after discharge from the pathogen reduction to prevent regrowth of
Salmonella sp. bacteria. The Class A sewage sludge then has to be incorporated into the soil within 6
hours after it is land applied. These additional 6 hours are not expected to result in regrowth of
Salmonella sp. bacteria because:
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Regrowth is inhibited by the desiccation that starts when the sewage sludge is applied to the land
surface
The soil bacteria that invade the sewage sludge when it is surface applied inhibit rapid regrowth
of Salmonella sp. bacteria.
FREQUENCY OF MONITORING
Freauency

Parameter

Each time sewage sludge is applied to the land
surface

Time between application/placement and
incorporation into soils
Time between end of Class A pathogen treatment
process and application/placement on the land

RECORDKEEPING
.

Description of application site

.

Log indicating sewage sludge was incorporated into the soil

8.8.11 VECTOR ATTRACTION

REDUCTION OPTION 11

statement of Reeuiation
5503.33(h)(ll) Sewagesludgeplacedon an active sewagesludgeunit shall be coveredwith soil or other material
at the end of eachoperating day.

Option 11, which is the third option that achievesvector attraction reduction by placing a barrier between
the sewage sludge and vectors, applies to sewage sludge placed on active sewage sludge units at a surface
disposal site. When sewage sludge placed on an active sewage sludge unit is covered daily, vectors can
not contact the sewage sludge. For this reason, they are not attracted to the sewage sludge.
FREQUENCY OF MONITORING
.

Thilv

RECORDKEEPING
.

Log indicating cover was placed on the active sewage sludge unit daily
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APPENDIX A
CONVERSIONFACTORS- ENGLISH SYSTEM UNITS TO
METRIC SYSTEM UNITS

TABLE A-1. CONVERSION FACTORS - ENGLISH SYSTEM UNITS TO METRIC
SYSTEM UNITS
English System
Name
Abbreviation
Inch
Foot
Mile

in
ft
mi

SquareInch

in2
ft2
mi2
mi2
acre

SquareFoot
SquareMile
SquareMile
Acre
Cubic Foot
Cubic Foot
Gallon
Million Gallons
Acre Foot
Poundsper Square
Inch

ft3
ft3
gal
Mgal
acre-ft
lbs/in2

Multiplier
Length
2.54
0.3048
1.609
Area
6.4516
9.29 x 10-2
2.59
259
0.4047
Volume
28.32
2.832 x 10-2
3.785
3.7854 x 103
1233
Pressure
7.031 x 10-2

International Systemof Units (SI)
Name
Symbol
cm
m
km

Centimeter
Meter
Kilometer

cm2
m2
km2
ha
ha

SquareCentimeter
SquareMeter
SquareKilometer
Hectare
Hectare

L
m3
L
m3
m3

Liter
Cubic Meter
Liter
Cubic Meter
Cubic Meter

kg/cm2

Kilograms per Square
Centimeter

Mass
Pound
Pound
Ton (short)

lb
lb
T

4.539 x 102
0.4536
0.9072
Density

gm
kg
mt

Poundsper Cubic
Foot
Tons per Acre

lbs/ft3

16.02

kg/m3

T/acre

2242.15

kg/ha

Tons per Acre

T/acre

2.2421

mt/ha

A-1

Gram
Kilogram
Metric Tonne
Kilograms per Cubic
Meter
Kilograms per
Hectare
Metric Tonnesper
Hectare

TABLE A-l.

CONVERSION FACTORS - ENGLISH SYSTEM UNITS TO METRIC
SYSTEM UNITS (Continued)

English System

International System of Units (SI)

Discharge (flow rate, volume/time)
ft3/sec

Cubic Feet per
Second

28.32

L/set

Liters per Second

Gallons per Minute

gal/min

6.39 x 1O-2

L/set

Liters per Second

Gallons per Day

gal/day

4.3813 x 10”

Lhec

Liters per Second

Mgallday

43.8126

L/set

Liters per Second

Mgalfday

3.7854 x l@

m31day

Million Gallons per
Day
Million Gallons per
Day

Cubic Meters per Day

Power
Horsepower

hP

0.7457

kW

Kilowatt

“C

Degrees Celsius

Teulperature
Degrees Fahrenheit

I

“F

1 0.555(“F-32)

I

MiscelIaneous
Parts per Million

PPm

1.0

mg/L

Parts per Billion

PPb
Mgal/acre

1.0

ug/L

9354.537

m31ha

Million Gallons per
Acre

A-2

Cubic Meters per
Hectare

I

TABLE A-2. CONVERSION FACTORS - METRIC SYSTEM UNITS TO ENGLISH SYSTEM
UNITS
International System of Units (SI)

English System

hngth
cm

Centimeter
Meter

I

m

I

0.3937

I

in

Inch

3.2808

I

ft

I Foot

Kilometer

km

0.6214

mi

Mile

Square Centimeter

cm2

0.155

in2

Square Inch

Square Meter

m2

10.763

ft2

Square Foot

Square Kilometer

km2

.3861

mi2

Square Mile

Hectare

ha

3.861 x 10”

mi2

Square Mile

Hectare

ha

2.471

ac

Acre

Liter

L

ft3

Cubic Foot

Liter

L

isal

Gallon

Cubic Meter

m3

ft3

Cubic Foot

Cubic Meter

m3

2.641 x lo4

Mgal

Million Gallons

Cubic Meter

m3

8.1071 x lOA

acre-ft

Acre-foot

I

I

Pressure

kg/cm*

Kilograms per Square
Centimeter

I

I
Pounds per Square
Inch

lbs/in2

14.22
I
Mass

Gram
Kilogram

I

kg

Metric Tonne

II

mt

fi
I

I

I

Density
Kilograms per Cubic
Meter

kg/m3

Kilograms per
Hectare

kg/ha

0.0624
zr

I
lbs/ft3
T/acre

A-3

Pounds per Cubic
Foot
1 Tons per Acre

I

TABLE A-2. CONVERSION FACTORS - METRIC SYSTEM UNITS TO ENGLISH SYSTEM
UNITS (Continued)
International System of bits

Metric TOMeS
Hectare

per

(SI)

mt/ha

English System

0.446

T/acre

Tons per Acre

Discharge (flow rate, volume/time)
Liters per Second

L/set

3.531 x 1o-2

ft3/sec

Cubic Feet per
Second

Liters per Second

L/set

15.85

gal/min

Gallons per Minute

Liters per Second

L/set

22.824.5

gal/day

Gallons per Day

Liters per Second

L/set

2.28 x 1U2

Mgallday

Million Gallons per
Day

Cubic Meters per
Day

m3/day

2.6417 x 10’

Mgaliday

Million Gallons per
Day

Power
Kilowatt

kW

1.341

hp

Horsepower

“F

Degrees Fahrenheit

Temperature
Degrees Celsius

“C

1.8”C + 32
MiSCellaneouS

Milligrams per Liter

mg/L

1.0

PPm

Parts per Million

Micrograms per Liter

ug/L

1.0

mb

Parts per Billion

Cubic Meters per
Hectare

m31ha

1.069 x 10”

Mgal/acre

A-4

Million Gallons per
Acre

APPENDIX B
SURFACEDISPOSAL SITE LINERS

SURFACE DISPOSAL SITE LINERS
A liner is defined in §503.21(j)as soil or syntheticmaterialthat hasa hydraulic conductivityof 1 x 10-7
centimetersper secondor less. Threetypesof liners andtheir propertiesare discussedin detail below.
Soil Liners (CompactedClay)
The permeability and performanceof soil liners are most affected by the following factors: soil
properties;liner thickness;lift thickness,placement,andbonding;andhydraulicconductivity. Although
the soil may containall the correctpropertiesfor successfulconstructionof the liner, the soil liner may
still not meetthe hydraulic conductivitycriterion if the constructionpracticesarenot properly controlled.
Thus, constructioninformation is neededto verify the integrity of the liner.
Soil Properties
The permeability and performanceof a soil liner
dependsupon the properties of the soil. The
compactedclay componentof a soil liner defines
the liner’s hydraulic conductivity. Thereare two
systemsof soil classificationused in the United
Statesto determinewhethera soil is considereda
clay or a silt. Thesetwo classificationsystems
are difficult to compare. Therefore, rather than
define the soils by one or the other of the
classifications,soils for clay liners canbe defined
based upon their specific characteristics. To
determinewhether a soil will meetthe hydraulic
conductivity requirement, the following
characteristicsof the soil shouldbe present:

The United StatesDepartmentof Agriculture’s
(USDA) soil classificationsystemis basedon
grain size and uses a three-part diagram to
classify all soils. The American Society of
Testing and Materials’ (ASTM) soil
classificationsystemdoesnot usegrain size as
a criteria but insteadbasesthe classificationof
clays on plasticity criteria. The ASTM system
usesa plasticity diagramand the slope of line
“A” to distinguish between clays and silts
(thosesoils that fall in the areaabovethe “A”
line are consideredto be clays, those below
silts) (EPA 1989c).

At least 20 percent fines (fine, silt and
clay sizedparticles);however,somesoils
with lessfines may meetthe hydraulic conductivityof 10-7cm/sec(EPA 1989c)
A plasticity index (PI) of the soil between10 and 30 percent(soils with a PI greaterthan 30
percentare sticky and difficult to work with) (EPA 1989c)
No more than 10 percentgravel-sizedparticles(coarsefragmentscan causezoneswith higher
conductivity) (EPA 1989c)
No soil particles or chunksof rock greaterthan 1 to 2 inchesin diameter(large particles can
form permeable“windows” through a layer) (EPA 1989c).
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Generally, natural soil materials are recommended
for surface disposal sites; however, soils amended
or blended with different additives (e.g., lime,
cement, bentonite clays, and borrow clays) may
also meet the criteria for hydraulic conductivity.

The most common additive used for soil
amendment is sodium bentonite. This clay
mineral, generally in the form of a dry
powder, when mixed with water expands by
absorbing the water into the mineral matrix.
The addition of a relatively small amount (5 to
10 percent) of this mineral to a noncohesive
soil makes the soil more cohesive.

Thickness of Liner

A thickness of two feet is generally considered the
minimum thickness needed to obtain adequate
compaction of the soil and meet the hydraulic
conductivity requirement (EPA 1992a).
Lift YXickness, Placement, and Bonding

Soil liners are most often constructed in a series of lifts, each compacted separately. The lift thickness
(generally 5-9 inches) is dependent upon soil properties, compaction equipment, and the compaction
needed to meet the hydraulic conductivity requirement. At smaller sites, the soil liner may be constructed
over the entire site at one time. At larger sites with multi-unit designs the liners may be constructed in
segments over the life of the site. In the case of multi-unit designs, the design should address how the
old and new liner segments will be bonded together to maintain the hydraulic conductivity requirement
(EPA 1992a).
Hydraulic

Conductivity

The hydraulic conductivity of a liner is the most important design parameter when evaluating a
constructed soil liner. The hydraulic conductivity determines the ease with which water passesthrough
the liner material. The hydraulic conductivity depends upon the degree of compaction, compaction
method, soil moisture content, and density of the soil during liner construction. Hydraulic conductivity
is also dependent upon the viscosity and density of the leachate and on the shape, size, and area of the
conduits though which the liquid flows. Leachates from surface disposal sites have physical properties
similar to those of water so water is appropriate for testing the compacted soil liner and source materials.
The hydraulic conductivity of a partially saturated soil is less than the hydraulic conductivity of the same
soil when saturated, due to a reduction of flow area from air entrapment. Hydraulic conductivity testing
should be conducted on samples that are fully saturated (EPA 1992a).
The lowest hydraulic conductivity of compacted clay soil usually occurs when the soil is compacted at
a moisture content slightly higher than the optimum moisture content, generally in the range of 1 to 7
percent (EPA 1989c). When compacting clay, water content and compactive effort are the two factors
that should be controlled to meet the maximum hydraulic conductivity criterion. Since it is impractical
to specify and construct a clay liner to a specific moisture content and to a specific compaction, and
because moisture content is difficult to control in the field during construction, the design plan usually
specifies a range of moisture contents and corresponding soil densities (percent compaction) to achieve
the required hydraulic conductivity. During construction of the liner, soil testing is conducted to ensure
that the design specifications are being met. The amount of soil testing to define these construction
parameters is dependent on the degree of natural variability of the source material (EPA 1992a).
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Laboratory and field testing are performed to determine compaction requirements and moisture contents
of material delivered to the site. Laboratory testing is usually conducted on field samples for
determination of hydraulic conductivity of the in-place liner. In laboratory testing, soil samples can be
fully saturated and the effects of a large overburden stress on the soil, which is not easily performed in
the field, can be simulated (EPA 1989c).
Differences between laboratory and field conditions (e.g., uniformity of material, control of water
content, compactive effort, and compaction equipment) may make it unlikely that minimum hydraulic
conductivity values measured in the laboratory on remolded, pre-construction borrow source samples are
the same as the values achieved during actual liner construction. Laboratory testing also does not account
for operational problems that may occur in the field. Methods that can be used to measure hydraulic
conductivity in the lab are provided below.
Laboratorv Methods To Measure Hvdraulic Conductivitv

I

1 EPA Method 9100 for measuring hydraulic conductivity of soil samples in publication SW-846, Test
~Methods for Evaluating Solid Waste - Physical/Chemical Methods (EPA 1986).

U.S. Army Corps of Engineers Engineering Manual 1110-2-1906 (1970) (4) and the newly
published Measurement of Hvdraulic Conductivitv of Saturated Porous Materials
American Standards and Testing Methods (ASTM) D-5084 Measurement of Hydraulic Conductivity
, of Saturated Porous Materials Using a Flexible Wall Permeameter [To verify full saturation of the
sample, this method may be performed with back pressure saturation and electronic pore pressure
1 measurement (EPA 1992a)].
Field tests provide an opportunity to check representative areas of the liner ,for conformance with
compaction specifications (including density and moisture content). Field tests are the most accurate
method of determining hydraulic conductivity because laboratory values generally are lower than those
measured in test fills or actual liners (EPA 1992a). Therefore, the results of both field tests and
laboratory tests should be evaluated when determining the compliance of soil liners with the hydraulic
conductivity requirement.
There are four kinds of field hydraulic conductivity tests, as described below:
.* Borehole test - A hole is drilled into the soil and filled with water. The rate at which water
percolates into the borehole is measured.
l

l

Porous probe test - A porous probe is driven into the soil and water is poured into the probe.
The amount of water that is released from the probe into the soil is measured.
Infiltrometer test - An infiltrometer is embedded into the surface of the soil liner so that the rate
of flow of a liquid into the liner can be measured. There are two types of infiltrometers -- open
and sealed. Open rings are less desirable than popular sealed rings becausethey make it difficult
to account for evaporative basis when measuring the drop in water levels. Also, double-ringed
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infiltrometers are preferred to single rings because double-ringed infiltrometers are less
susceptible to the effects of temperature.
l

Underdrain test - Underdrains, which are installed during construction of the liner, are the most
accurate in-situ permeability testing device because they measure the exact amount of leachate
that migrates from the bottom of the liner (EPA 1989c).

Flexible Membrane Liners (Geomembranes)
Flexible membrane liners (FMLs), also called geomembranes, are generally polymeric materials,
particularly plastics and synthetic rubbers, mixed with a variety of other ingredients, such as carbon
black, pigments, fillers, plasticizers, processing aids, crosslinking chemicals, anti-degradants, and
biocides. There are several types of polymeric materials that are used in the manufacture of the FML
sheeting, including (EPA 1992a):
l

l

l

Thermoplastics, such as polyvinyl chloride (PVC)
Crystalline thermoplastics, such as high density polyethylene (HDPE), very low density
polyethylene (VLDPE), and linear low density polyethylene (LLDPE)
Thermoplastic elastomers, such as chlorinated polyethylene (CPE) and chlorosulfonated
polyethylene (CSPE).

In assessing whether a FML will meet the hydraulic conductivity requirement, the following important
information should be examined:
l

l

Thickness - The thickness of an FML affects permeability and can range anywhere from 20 to
120 mils. However, the recommended minimum thickness for all FMLs is 30 mils [with the
exception of high density polyethylene (HDPE) which should be at least 60 mils for proper
seaming] (EPA 1992a).
Chemical compatibility with the contained waste - Plastics and rubber exhibit various degrees
of compatibility with different leachates. Materials used in an FML should be selected based on
exposure to the leachate during its intended life. Compatibility testing is often performed prior
to installation. The most common test is the EPA Method 9090 Compatibility Test found in the
EPA document entitled, Test Methods for Evaluating Solid Waste, SW-846. This test simulates
the conditions to which the FML may be exposed during operation of the disposal site and what
effects, if any, the leachate and wastes will have on the liner.

Composite Liners
Composite liners are combinations of flexible membrane liners and compacted soil liners often used to
reduce the impact of penetrations of the FML. The use of a flexible membrane liner, in addition to the
soil, increases the leachate collection efficiency of the liner and provides a more effective hydraulic
barrier. The ability of a composite liner to meet the hydraulic conductivity requirement should be
assessedin a manner similar to that described above for each of the liner components: the soil liner and
the FML.
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INFORMATION SOURCES

INFORMATION SOURCES
Many EPA, State,Federal,and other organizationsdistribute technicalpublicationsthat can provide
valuableinformation on variousissuesthat may ariseduring the permitting process. The following
list of information sources,arrangedalphabetically,providesa brief descriptionof the types of
information thesesourcescan provide. Following the list of sourcesis a list of documentspublished
by EPA to aid in the implementationof Part 503. The last information sourceis a list of EPA
Regionalsludge(biosolids)coordinators. The Regionalcoordinatorscan provide Region-specific
guidanceand provide the namesof appropriateStatepersonnel.
Building SeismicSafetyCouncil
1201L St., NW
Suite 400
Washington,DC 2005
(202) 289-7800
The Building SeismicSafetyCouncil (BSSC)is dedicatedto wide distribution of technologyfor
designingseismicsafetyinto buildings. FEMA stocksall BSSCpublicationsand will sendthe
requestorcopiesat no chargeby calling FEMA publicationsat (202) 646-3484.

U.S. FederalEmergencyManagementAgency (FEMA)
Flood Map Distribution Center
6930 (A-F) SanThomasRd.
Baltimore, MD 21227-6227
U.S. FederalEmergencyManagementAgency (FEMA)
(800) 638-6620
ContinentalU.S. only, exceptMaryland
Maryland only
(800) 492-6605
ContinentalU.S., Hawaii, Alaska, PuertoRico, Guam, and the Virgin
(800) 638-6831
Islands
The U.S. FederalEmergencyManagementAgency(FEMA) canprovide assistanceand information
on flooding and floodplains. TheNational Flood InsuranceProgram CommunityStatusBook is
publishedbimonthly and canbe obtainedby calling the toll-free numberslisted above. Flood
insurancerate mapsand other flood maps, including thosedelineating100-yearfloodplains, may be
obtainedfrom the map distribution center.
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SOURCES (Continued)

National CIimatic Data Center
Federal Building
Asheville, NC 28801
(704) 259-0682
The National Climatic Data Center stocks various weather publications for the United States.
National Weather Service meteorological data older than one year is availabie from the center. A
useful guide for determining rainfall in the western U.S., on a state by state basis is Precipitution
Frequency Atlas of the Western United States - NOAA Atlas 2. A publication for the eastern and
central U.S. entitled 5 to 60 Minute Precipitation Frequency for Eastern and Central Unired States is
available from NTIS (see above). The order number is PB 272112/AS. The center is open Monday
through Friday from 8:00 a.m. to 4:00 p.m. EST.
*****************************************************************************44444*4

National Earthquake Information Center
P.O. Box 25046
Denver Federal Center MS 967
Denver, CO 80225
(303) 273-8500
The National Earthquake Center (NEIC) is the national data center and archive for earthquake
information. NEIC maintains a data base that has cataloged earthquake data that covers a time period
from 2100 BC to approximately four weeks behind the current date. There is a charge for this data
base service. To obtain further information the permit writer should call (303) 2738406.

National Information Service for Earthquake Engineering
University of California, Berkeley
404A Davis Hall
Berkeley, CA
(5 10) 23 l-9401
The National Information Service for Earthquake Engineering provides information for earthquake
engineering through a series of research reports, computer software programs, databases and library
services. The center is open from 890 a.m. to I2:oO p.m. and from 1:OOp.m. to 5:OOp.m. Monday
through Friday. There is a charge for publications and software. The permit writer shodd call the
service for the specific information required.
4**44***4***4*4*444*4*444*4**4**4*4*44***44**44****44444*44*44444**4*444**44*4444*4*
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National Technical Information Service (NTIS)
5285 Port Royal Rd.
Springfield, VA 22151
(703) 487-4650
(800) 553-6847

The National Technical Information Service provides information about technical reports published by
various sources, including EPA. NTIS has a large inventory of technical publications which are
available for a charge. The hours of operation are from 8:30 a.m. to 5:00 p.m. Monday through
Friday. Information on NTIS services and ordering information can be accessedby calling one of the
numbers listed above.
************************f************************************************************

RCRA/Superfund Industrial Assistance Hotline
(800) 424-9346

The RCRA/Superfund Hotline provides information to the public and the regulated community in
understanding EPA regulations and policy on Resource Conservation and Recovery Act (RCRA)
which includes regulation of municipal solid waste landfills. Although the hotline does not deal with
the subject of sewage sludge disposal, they can provide state and local contacts for a variety of
agencies. The hotline also can be a source of information for the latest publications from the U. S.
EPA, in particular, solid waste disposal, methane gas control, covers, liners, and leachate collection
systems. The phone call is toll free and the hours of operation are from 8:30 a.m. to 7:30 p.m. EST,
Monday through Friday.
************************************************************************************

U.S. Army Corps of Engineers
Publication Depot
2803 52nd Ave.
Hyattsville, MD 20781-l 102
(301) 436 2063
The Corps of Engineers Publication Depot has many documents pertaining to flooding and
floodplains. The Federal Manual for Identifying and Delineating Jurisdictional Wetlands is available
from the Depot. All publications are free, however, they must be ordered in writing, no phone
orders are accepted. The Depot is open from 7:30 a.m. to 4:00 p.m. EST Monday through Friday.
The Corps of Engineers Hydrologic Engineering Center can supply the HEC models. The Center
will distribute the models to Federal Agencies only from this location. The software is available to
the public from NTIS. The center can be contacted at:
Hydrologic Engineering Center
609 2nd St.
Davis, CA 95616
(916) 756-l 104
************************************************************************************
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U. S. Department of Agriculture
Soil Conservation Service (SCS)
P-0. Box 2890
Washington, DC 20013
Publication Distribution Office
Room 0054E
South Building
Washington, DC 20250
(202) 720-5 157
The Soil Conservation Service (SCS) of the United States Department of Agriculture can provide
technical assistance in determining the nitrogen requirements of crops or vegetation, and calculating
the agronomic rate. SCS has a nationwide network of nearly 3,000 offices and focuses its assistance
on non-Federal land. SCS district offices can provide on-site assistance in determining the
acceptability of sites to receive sewage sludge for land application. SCS can provide publications to
assist the permit writer on subjects including wetlands delineation, floodplains and erosion control.
For SCS programs and assistance, the permit writer should find the local office in the phone book
which is listed under the United States Government, Department of Agriculture. If the permit writer
needs specific documents that are not available at the local office, the Publication Distribution Office
should be contacted.
U.S. Department of Interior
Fish and Wildlife Service
Publications Unit
4401 N. Fairfax St.
130 Webb Building
Arlington, VA 22203
(703) 358-1711
(703) 358-2283 (FAX)
The Publication Unit of the Fish and Wildlife Department distributes free publications that may be
helpful for determining the presence of endangered species and delineating wetlands. The Publication
Unit is open from 7:45 a.m. to 4:30 p.m. EST Monday through Friday. Publications are free to the
public and may be ordered by phone, fax, or written request.
************************************************************************************

U.S. Geological Survey (USGS)
Earth Science Information Center
12201 Sunrise Valley Drive
Reston, VA 22092
(800) USA-MAPS (872-6277)
The USGS Earth Science Information Center stocks an extensive supply of maps covering the entire
United States. The Center is open from 8:00 a.m. to 490 p.m. EST, Monday through Friday. The
toll-free telephone number allows the caller a variety of options for obtaining information.

INFORMATION

SOURCES (Continued)

The types of maps available from the Center that are mentioned in this manual as very useful to the
permit writer are:
1) Algermissen S.T., et. al. 1990. Probabalistic Earthquake Acceleration and Velocity Maps for the
United States and Puerto Rico. Map MF 2120. (Maps of horizontal acceleration useful for
determining whether a sewage sludge disposal unit lies within a seismic impact zone.)
2) USGS. 1978. Preliminary Young Fault Maps. Map MF 916. (Delineates Holocene faults in the

United States,)
Other maps available include topographic maps, state geologic maps, and various specialized maps
that may be useful in determining the suitability of a location for a sewage sludge disposal unit.
State seismicity maps can be obtained from USGS Map Sales offices. Mail orders can be addressed
to:
U.S. Geological Survey
Map Distribution
Denver Federal Center, Box 25286
Denver, CO 80225
(303)236-7477
The EROS Data Center distributes aerial photographs that may be useful for delineating fault traces
and structural lineaments. The center carries the National Aerial Photographic Program/National
High Altitude Program (NAPP/NHAP) stereo photos, landsat photos, and other aerial photographs.
The center is open from 7:30 a.m. to 4:00 p.m. Monday through Friday. The center can be
contacted at :
U.S. Geological Survey
EROS Data Center
Sioux Falls. SD 57198
(605) 594-6151

U.S. Environmental Protection Agency
Center for Environmental Research Information (CERI)
26 West Martin Luther King Drive
Cincinnati, OH 45268
(5 13) 569-7562
The Office of Research and Development (ORD) has centralized most of its information distribution
and technology transfer activities at CERI. CERI serves as the distribution center for ORD reports
and research results. The permit writer can contact CERI to request information for summary reports
and technical documents on a wide range of topics including landfill covers, liners, construction
techniques, etc.
************************************************************************************

c-5

INFORMATION

SOURCES (Continued)

U .S. Environmental Protection Agency
Offtce of Air Quality and Standards
Research Triangle Park
(919) 541-5381 (Joe Tuma)
Information on the availability and cost of the air dispersion models can be obtained by calling Joe
Tuma at the number given above.
************************************************************************************

U.S. Environmental Protection Agency
Office of Water Resource Center
RC-4100
401 M Street, S.W.
Washington, DC 20460
The Office of Water Resource Center distributes all available Office of Water documents. All the
implementation guidance documents listed below are currently available. Many of these documents
and other listed references are also available from NTIS.

U.S. Environmental Protection Agency
Reduction Risk Engineering Laboratory (RREL)
Cincinnati, OH
(5 13) 569-7834
The Geotechnical Analysis for Review of Dike Stability (GARLX) software package was developed to
assist in evaluating earth dike stability. GARDS may be obtained from RREL. There is no charge
for the program, however, the program must be copied onto discs which the user must supply.
**************************************************************************************
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PART 503 IMPLEMENTATION

GUIDANCE DOCUMENTS

Environmental Regulations and Technology: Control of Pathogens and Vector Attraction in Sewage
Sludge (EPA 625-R-92-013), December 1992.
Preparing Sewage Sludge For Land Application or Surface Disposal: A Guide for Preparers of
Sewage Sludge on the Monitoring, Recordkeeping, and Reporting Requirements of the Federal
Standards for the Use or Disposal of Sewage Sludge, 40 CFR Part 503 (EPA 83 l-B-93-002a), August

1993.
Domestic Septage Regulatory Guidance: A Guide to the EPA 503 Rule (EPA 832-B-92-005),

September 1993.
Suface Disposal qf Sewage Sludge: A Guide for Owners/Operators of Surface Disposal Facilities on
the Monitoring, Recordkeeping, and Reporting Requirements of the Federal Standards for the Use or
Disposal of Sewage Sludge, 40 CFR Part 503 (EPA 831-B-93-002c), May 1994.
THC Continuous Emission Monitoring

Guidance for Part 503 Sewage Sludge Incinerators (EPA 833-

B-94-003), June 1994.
A Plain English Guide to the EPA Part 503 Biosoiids Rule (EPA 832-R-93-003), September 1994.
Land Application of Sewage Sludge: A Guide for Land Appliers on the Requirements of she Federal
Standards for the Use or Disposal of Sewage Sludge, 40 CFR Part 503 (EPA 83 l-B-93-002b),

December 1994.
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EPA REGIONAL SLUDGE COORDINATORS
Region 1
Thelma Hamilton
JFK Federal Building
Boston, MA 02203
(617) 565-3569

Region 6
Stephanie Kordzi
1445 Ross Ave., Suite 1200
Dallas, TX 75202-2733
(2 14) 665-7520

Region 2
Alia Roufaeal
290 Broadway
New York, NY 10007-l 866
(212) 637-3864

Region 7
John Dunn
726 Minnesota Avenue
Kansas City, KS 66101
(913) 515-7594

Region 3
Ann Carkhuff
841 Chestnut Street
Philadelphia, PA 19107443 1
(215) 597-9406

Region 8
Bob Brobst
999 18th Street, Suite 500
Denver, CO 80202-2405
(303) 293- 1627

Region 4
Vince Miller
345 Courtland Street
Atlanta, GA 30365
(404) 347-3012 x2953

Region 9
Lauren Fondahl
75 Hawthorne Street
San Francisco, CA 94105
(415) 744-1909

Region 5
John Colletti
77 W. Jackson Blvd.
Chicago, IL 60604-3590
(312) 886-6106

Region 10
Dick Hetherington
1200 Sixth Avenue
Seattle, WA 98101-9797
(206) 553-1941
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DETERMINING CONTROL EFFICIENCIES FOR PART 503, SUBPART E
The pollutant limits for metalspresentedin Section503.43 are calculated,in part, from sewagesludge
incinerator control efficiencies(CE) for eachof thesemetal pollutants. Section503.43 statesthat CE
shall be determinedfrom a performancetest of a sewagesludgeincinerator. The regulatory definition
of control efficiency can be expressedby the following formula:
CE = [Pollutant(in)- Pollutant(out)]/
Pollutant(in)
where:
Pollutant(in)= the massof a pollutant in the sewagesludgefed to an incinerator,
Pollutant(out)
= the massof the samepollutant in the exit gasfrom the incineratorstack.
Without CE determinationssewagesludge limits cannotbe established. Part 503 does not establish
specificproceduresto be followed to determineCE. The following discussionis intendedto guidepermit
writers and incinerator operatorsto appropriatetest proceduresthat can be used to determine and
documentvaluesfor CE.
Control efficiency performancetesting involvesthree elements:determiningthe massof a pollutant in
the exit gasfrom the sewagesludgeincineratorstack;determiningthe massof that pollutant in the sewage
sludgefed to a sewagesludgeincinerator;and determiningthe operatingparametersof the incinerator’s
air pollution control deviceduring the performancetest of the incinerator. The first two elementsare
componentsof the regulatorydefinition of CE. The third elementis not part of the definition of CE,
however,it is important sinceit canbe usedfor on-goingdocumentationof CE valuesafter performance
testing hasbeencompleted. Eachof theseelementswill be discussedindividually in greaterdetail.
Determining pollutant massin the incineratorexit gas
In order to accuratelydeterminethe massof a pollutant in an incinerator’s exit gas, sampling and
subsequentanalysisof the incineratorexit gasstreammust be conductedin discretetime periods. It is
important to understandthat theseprocedures,known as stacktestsin air pollution control jargon, only
provide data about the incineratorexit gaswhen gassamplingtook place. Stack tests,therefore, only
provide a “snap-shot”of an incinerator’sexit gas.
Appendix A of Part 60 containstest methodsthat are used to determineemission rates for various
pollutantsfrom stationarysources.Although thesemethodsareusedprimarily to determinecompliance
with EPA’s New SourcePerformanceStandards(NSPS)andin somecases,National EmissionStandards
for HazardousAir Pollutants(NESHAP), they havealso beenapplied widely to other situations. For
example,thesemethodshavebeenusedextensivelyto determineemissionratesfrom sourcessubjectto
state air quality regulations.1 Someof the Part 60 Appendix A stacktest methodscan also be applied
to determine,in part, the massof metal pollutantsemittedfrom sewagesludgeincineratorstacks.

1It shouldbe notedthat someStateagencieshavedevelopedtheir own testmethodsthat sourcesmust
follow in order to demonstratecompliancewith statespecificrequirements.
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The mass emission rate of a particular metal pollutant from an incinerator stack can determined from the
concentration of the pollutant in the incinerator exit gas and the exit gas flow rate as expressed by the
following formula:
emission rate = (pollutant concentration) X (gas flow rate)
Although not included in Part 60 Appendix A, the test procedure entitled, Methodology for the
Determination of Metal Emissions in Exhaust Gases from Hazardous Waste Incineration and Similar
Combustion Processes, is recommended for determining metals concentrations in sewage sludge
incinerator exit gases. This test method, commonly called the multi-metals method, has been used
extensively to measure metals emissions from municipal solid waste, hazardous waste, and sewage sludge
incinerators. The multi-metals method has been incorporated into EPA’s regulations governing the
burning of hazardous waste in boilers and industrial furnaces (the BIF Rule, Part 266, Subpart H).
The multi-metals method collects both volatile and non-volatile fractions of metals in stack gases and can
be applied to the following metals: total chromium, cadmium, arsenic, nickel, manganese, beryllium,
copper, zinc, lead, selenium, phosphorus, thallium, silver, antimony, barium, and mercury. In this
method, the stack gas sample is withdrawn isokinetically from the emission source, with particulate
emissions collected in the probe and on a heated filter, and gaseous emissions collected in a series of
chilled impingers containing solutions of nitric acid in hydrogen peroxide and of acidic potassium
permanganate. After sampling is completed, sample train components are recovered and digested in
separate front- and back-half fractions. Materials collected in the sampling train are acid-digested to
dissolve inorganics and to remove organics that may create analytical interferences. After digestion, both
fractions are brought up to their required volumes for metals analyses. Depending on the metals of
interest and necessaryanalytical sensitivities, the fractions are analyzed by atomic absorption spectroscopy
(AAS), graphite furnace AAS, inductively coupled argon plasma emission spectroscopy, and/or cold
vapor AAS. The analytical results from both fractions can be combined to yield metals values for the
entire train. The multi-metals method specifies a normal sampling run of one hour in duration, collecting
a stack gas sample volume of 1.25 m3. In many situations, greater sensitivity is needed to quantify metal
emission rates, therefore the method allows the sampling duration and sample volume to be increased to
4 hours and 5 m3, respectively to increase method detection limits. The multi-metals method expresses
resulting metals concentrations as milligrams per dry standard cubic meter.
The flow rate of an incinerator’s exit gas can be determined by using EPA Methods 1,2, and 4 from Part
60, Appendix A. The following table briefly describes each of these methods.
TABLE D-l.

EPA REFERENCE METHODS TO DETERMINE

GAS FLOW RATES

Method Description
EPA Method 1

I

EPA Method 2
EPA Method 4

Sample and velocity traverses for stationary sources
Determination of stack gas velocity and volumetric flow rate (type S
I pitot tube)
Determination of moisture content in stack gases
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Determining pollutant mass in the feed to the incinerator
l

l

Determined by multiplying the average metal concentrations in the sludge fed to the incinerator
while stack gas sampling took place by the amount of sludge fed to the incinerator while stack
gas sampling took place.
Metal concentrations in sludge is determined by sampling and analysis of the sludge before it is
fed to the incinerator.
- Grab samples should be taken at various times during the test run and later combined to form
a composite sample for the run.
- The composite sample should be representative of the sludge that is actually fed to the
incinerator. One grab sample should be taken every 15 minutes unless data is available to
indicate that less frequent sampling is adequate. The size of the composite sample must be
established so that “representativeness” is ensured.
- Sludge sampling should be conducted simultaneously with stack gas sampling. Since sludge
residence times and gas residence times of the incinerator can differ significantly, sludge
sampling should begin and end before stack gas sampling begins and ends; the “off-set” should
be equal to the difference between sludge and stack gas residence times.
- The resulting composite sample should be “flow-weighted” on a dry sludge basis. If the sludge
feed rate (dry basis) and the metal concentrations in the sludge both vary over the duration of
the performance test, the resulting composite sample will not be indicative of the metals
introduced to the incinerator if sampling is not flow-weighted.
- Flow-weighted samples require that the sludge feed rate to the incinerator be measured and
recorded and that the moisture content of the sludge be measured.
- Previous discussions of sludge sampling and compositing apply to all feed streams into the
incinerator (sludge and scum).
- Sampling, sample handling and preparation, and analyses procedures should primarily follow
EPA’s “Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846” and
the ASTM Annual Book of ASTM Standards. (OTHER METHODS MAY ALSO BE
APPLICABLE)

l

The amount of sludge fed to the incinerator during a test can be determined by obtaining an
average of the sewage sludge feed rate during the performance test run and multiplying by the
duration of the test run.
- This method requires the use of a sludge feed rate monitor; precautions must be taken to
evaluate and ensure the accuracy of the monitor. The monitor must be certified for accuracy
and maintained and calibrated properly.
- In some cases, the amount of sludge fed to an incinerator could be determined by measuring
the difference in sludge feed tank levels before and after each test run. This method requires
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that the feed tank be sized such that accurate and precise level measurements could be taken
and that sludge was not added to the tank during the test run.
Documenting operating parameters of air pollution control devices (APCDI during CE performance
testing
l

l

l

l

l

l

Not directly related to the determination of CE.
Regulations require that permit conditions for APCD operating parameters be based on CE
performance testing.
The operating parameter values observed during the performance test establish “baseline”
conditions that can be used to compare with future operations. If these parameters deviate from
the values observed during the performance test, a difference in the measured CE value could
be indicated.
Operating parameter values should be monitored and recorded as continuously as possible to
provide an indication of the actual parameter values, as well as the variability of these values
during sampling.
The incinerator operator should clearly understand the importance of documenting APCD
parameter values during testing to future incinerator operations. The operator may want to
perform testing at unusual conditions to establish worst-case operating parameters that could
provide flexibility of future operations.
Operating pammeters depend on the type of APCD. See guidance in Chapter 7 of text.
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DETERMINING SITE-SPECIFIC POLLUTANT
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In accordancewith Section503.23(b), “the owner/operatorof a surfacedisposalsite may requestsitespecific pollutant limits for an activesewagesludgeunit without a liner and leachatecollection system
when the existing valuesfor site parametersspecifiedby the permitting authority are different from the
valuesfor those parametersusedto developthe pollutant limits in Table 1 of Section503.23.” The
concentrationof each regulatedpollutant “shall not exceedeither the concentrationfor the pollutant
determinedduring a site-specificassessment,
as specifiedby the permitting authority, or the existing
concentrationof the pollutant in the sewagesludge,whicheveris lower.”
The final rule for surfacedisposalsites(Table 1 of Section503.23), includesregulationsfor only three
pollutants: arsenic,chromium and nickel. The groundwaterpathway(Pathway 14) is the only one of
concern for site-specific modeling, since the regulatedpollutants are metals, and therefore do not
volatilize. In addition, the national EPA pollutant concentrationlimits were basedon either the lowest
risk-basedcriteria value or the pollutant concentrationrepresentingthe 99th percentileof sewagesludge
samplesanalyzedfor the National SewageSludgeSurvey(NSSS)(U.S. EPA, 1992). In particular, the
nationalpollutant limit for nickel wasbasedon the NSSS99th percentilevalueof 420 mg/kg, ratherthan
the risk-basedlimit of 690 mg/kg.
When a permittee requestssite-specificpollutant limits, the permit writer will have to make several
decisions. First, she must decide if the reasonsfor the request are appropriate, e.g. is a high
groundwaterrechargerate a reasonto approvesite-specificlimits. If the parameteris appropriate,she
must know what valuewasusedto determinethe pollutantlimits in Part 503, andwhat is an appropriate
pollutant limit basedon the permittee’svalues. The modelsusedto developthe surfacedisposalpollutant
limits includenumerousparameters.The tablesat the endof this sectionweredevelopedto allow permit
writers to look up valuesfor the threepollutantswhencertainparametervaluesare changed. If a permit
writer choosesto allow site-specificpollutant limits basedon other parameters,he will have to make
decisionsbasedon his own BPJ.
The following list includessomeof the different parametersthat couldbe consideredfor the development
of site-specificpollutant tables:
Sewagesludgecondition,
Site geometry,
Soil type,
Depth to groundwater,
Distancefrom edgeof activesewagesludgeunit to propertyboundary,
Groundwaterrecharge,
Soil-water partition coefficients,
Hydraulic gradient, and
Aquifer thickness.
Criteria for Identifying Candidate Parameters for Site-Specific Pollutant Limit Tables
The definition of “surface disposal” includes a range of disposal facilities, including sludge-only
monofills, lagoons, waste piles, dedicated sites for land application and others. The physical
characteristicsof these types of facilities vary significantly, and specific modeling of each of the
different types of facilities was not considered practical for the final rule. Instead, two
“prototype” facilities (a monofill and a surface impoundment with continuous inflow) were
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selected to represent the broader universe of facility types. For each pollutant and exposure
pathway, the more limiting of criteria calculated for these two prototype facilities was used for
the final regulation.
The use of prototypes presents some complications for site-specific modeling of individual
facilities.
If the site under consideration is a waste pile, for example, how should the pile’s
slope or height be represented with input parameters used in two models designed respectively
for a surface impoundment filled with liquid or a monofill with a cover layer of soil? If the
facility is a surface impoundment receiving only occasional deposits of sludge, what parameters
are appropriate to describe these deposits for a model that assumes continuous inflow?
In order to avoid the need to develop new models for additional facility prototypes, parameters
that describe the actual surface disposal unit such as sewage sludge condition and site geometry
were not considered in the tables. Another important factor to consider when selecting
parameters is the ease with which the parameter can be measured or estimated. Parameters that
are likely to have substantial variability for a single site were not used in developing the tables
because data based on a limited number of samples does not adequately represent an entire site.
The following section explains why four possible parameters were not used in the development
of the site-specific look-up tables.
Groundwater recharge was found to have a significant impact upon estimated pollutant limits.
However, because of the difficulty in measuring local recharge, it was not considered as a
variable for the site-specific tables. This issue is complicated by the differences in recharge
below different surface disposal facility types. For example, a surface impoundment, which is
assumed to have a standing head of water, is modelled differently than a monofill, which has a
temporary cover soil and eventually a permanent cover.
Soil-water partition coefficients (Kd) for metals can be estimated from numerous site-specific
variables including temperature, pH, total dissolved solids, presence of iron oxides, clay, and
organic matter. Because of the potential spatial variability, however, it can be difficult to
estimate K, values which are representative of the entire site. As a result, laboratory-derived K,
values often do not correspond to field values that have been calibrated over large areas.
Accurately estimating site-specific K, values requires substantial sampling effort. For this reason,
soil-water partition coefficients were not used as a site-specific parameter.
The hydraulic gradient can fluctuate due to weather and the potential effects of surrounding
pumping wells. In addition, model results (and hence pollutant limits) are relatively insensitive
to the values chosen for hydraulic gradient. For these reasons, hydraulic gradient was not used
as a site-specific parameter.
Aquifer thickness affects criteria, although not as significantly as the other site-specific parameters
discussed here (i.e., depth to groundwater, distance, and soil type). For example, an order of
magnitude change in the aquifer thickness (from 5m to 50m) only produces a five-fold increase
in the allowable concentration, with little or no change occurring for greater thicknesses. By
comparison, a difference of a factor of two in the depth to groundwater or change in soil type
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may lead to as much as an order of magnitude or more change in the criteria. Due to the
relatively insignificant effect on criteria and the additional computational burden of including four
independent variables, aquifer thickness was not included for the site-specific tables.
Site-Specific

Parameters

The site-specific pollutant tables were derived using the assumptions, models and methodology
used to derive the national limits (U.S. EPA, 1992). The three parameters used in developing
the site-specific pollutant tables are:
l

l

l

Soil type,
Depth to groundwater, and
Distance from edge of active sewage sludge unit to property boundary.

Below is a description of each of the site-specific parameters.
Soil Type

Soil type refers to the uppermost portion of the vadose zone, which is characterized by significant
biological activity. The soil type can impact the transport of pollutants through such processes
as filtration, biodegradation, sorption, and volatilization. For metals, filtration and sorption are
the only relevant processes, Consistent with the methodology used to determine the national
pollutant limits, the site-specific model assumes that the soil is homogeneous throughout the soil
column and that one soil type is being modeled. In the site-specific modelling, soil type is
represented by the following set of parameters:
l

l

l

l

l

Hydraulic conductivity,
Bulk density,
Porosity,
Water retention parameters, and
Residual water content.

Soil types are based on a soil group classification system developed by the Soil Conservation
Service (USDA, 1972). The SCS classification consists of four groups (A, B, C and D), that are
in order of decreasing percolation potential. For each SCS soil group, the site-specific model
assumes fixed values for the soil type parameters listed above. The four SCS groups are
associated with soil characteristics as follows (USDA, 1972; McCuen, 1982):
Group A:

Soils having a high infiltration rate when thoroughly wet. These consist mainly
of deep, well drained to excessively drained sands or gravelly sands: deep sand,
deep loess, aggregated silts.
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Group B:

Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture: shallow
loess, sandy loam.

Group C:

Soils having a slow infiltration rate when thoroughly wet. These consist chiefly
of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture: clay loams, shallow sandy loam,
soils low in organic content, and soils usually high in clay.

Group D:

Soils having a very slow infiltration rate when thoroughly wet. These consist
soils that swell
chiefly of clays that have high shrink-swell potential:
significantly when wet, heavy plastic clays, and certain saline soils.

For a particular site, the SCS soil group can be identified using any of the following:
l
l
l

Soil characteristics,
Saturated hydraulic conductivity, or
County soil surveys.

The soil characteristics associated with each group are listed above. Site-specific soil
characteristics are best obtained by doing site-specific soil analysis. A soil analysis can also be
used to estimate the hydraulic conductivity (a measure of the soils ability to transmit water),
which can be correlated with the SCS soil groups. The following table shows the correlation
between saturated hydraulic conductivity and soil group (Brakensiek and Rawls, 1983).
Saturated Hydraulic Conductivity

Group
Al

10.0 - 61

A

1.0 - 10.0

B

0.60 - 1.0

C

0.20 - 0.60

D

0.005 - 0.20

(cm/hr)

SCS county soil surveys, where available, can give a detailed description of soils at locations
within a county, and can be used to identify the soil group. Additionally, the SCS (U.S.D.A.,
1972) has assigned hydrologic soil groups to over four thousand soils in the U.S. and Puerto
Rico. Other sources for identifying the soil group include:
U.S. Geological Survey,
State Geological Survey,
l
State Department of Natural/Water Resources,
l
U.S. Department of Agriculture Soil Conservation Service, or
. Private Consulting Firms
l
l
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If the soil group has been identified as being Group A using either the soil characteristics, or
county surveys, then the hydraulic conductivity should be measured to distinguish which range
within Group A is appropriate. Alternately, permeability values can be obtained from such
sources as SCS county soil surveys. For cases where the site-specific permeability is not
measured, and a range of permeability values are available, the larger (more conservative) value
of the reported range should be used (e.g., for a reported range of 2.0-6.0 in/hr, the larger value
of 6.0 in/hr or 15.2 cmhr should be used, which would correspond to soil Group A 1). Because
county soil surveys may cover larger areas than a particular surface disposal site (possibly
resulting in greater ranges in hydraulic conductivity), measured hydraulic conductivity will be
more accurate. Since hydraulic conductivity can have a strong influence on estimated sitespecific criteria, it is recommended that measured hydraulic conductivity be used to determine
the site-specific soil group.
Once the soil group has been identified, the model assumes fixed values for a set of input soil
parameters. Table E-l shows the site-specific values assumed for each of the soil parameters,
as well as the applicable ranges for hydraulic conductivity. A discussion of each soil parameter
and the values assumed is presented below.
Table E-l.
Associated intervals
for saturated
hydraulic
SCS Soil
conductivityb,
Group. 1
K km!hr)

Saturated
hydraulic
conductivity’,
K, fcmihr)

Soil Group
Van Germ&ten water
retention parameterse

Bulk
densityd
u, cm-’
Wm’)

0

Y

Porosity’

Residual
water
content*, 8,

Notes:
’
h
c
d
c
f
g

U.S.D.A., SCS, 1972 and McCuen, 1982.
Based on Brakensiek and Rawls, 1983.
Upper end of range from Brakensiek and Rawls. 1983.
Adjusted using Carsel et al., 1988 to be consistent with U.S. EPA, 1993.
van Genuchten, 1980.
Derived hased on bulk density (Carsel et al. 1988) and particle density (Freeze and Cherry. 1979).
Based on Carsel and Parrish, 1988.

Saturated Hydraulic Conductivity
Saturated hydraulic conductivity refers to the ability of soil to transmit water, which is governed
by the amount and interconnection of void spaces in the saturated zone. In general, high
hydraulic conductivities are associated with high rates of contaminant transport. Values for the
saturated hydraulic conductivity (Table E-I) are taken from Brakensiek and Rawls (1983): except
for the value of 61 cm/hr which is the value used to generate the national pollutant limits.
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Bulk Density
The bulk density of soil is defined as the mass of dry soil divided.by its total (or bulk) volume.
Bulk density directly influences the retardation of solutes and is related to soil structure. In
general, as soils become more compact, their bulk density increases. Values for bulk density
were derived from Carsel et al. (1988), that provided descriptive statistics for bulk density
according to the four SCS soil groups.
Porosity
Porosity is the ratio of the void volume of a given soil or rock mass to the total volume of that
mass. If the total volume is represented by V, and the volume of the voids by V,, the porosity
can be defined as O,=V,N,. Porosity is usually reported as a decimal fraction or percentage, and
ranges from 0 (no pore spaces) to 1 (no solids). Porosity values were calculated from the bulk
density:

0, = (1 - BD
PSO )
where:
BD

=bulk density of soil (kg/m3)
=particle density of soil (kg/m’), and
=porosity of soil (dimensionless).

A value of 2650 was used as a typical particle density for mineral soils (Freeze and Cherry,
1979).
Water Retention Parameters
The water-retention characteristic of the soil describes the soil’s ability to store and release water
and is defined as the relationship between the soil water content and the soil suction or matric
potential (Maidment, 1993). The unsaturated hydraulic conductivity is a non-linear function of
volumetric soil water content, and varies with soil texture. The van Genuchten (1980) water
retention parameters were used to determine the soil water content and the unsaturated hydraulic
conductivity.
In order to select values for the soil-retention parameters it is necessary to relate a soil type to
each soil group. Carsel and Parish (1988) provide descriptive statistics for the van Genuchten
parameters for twelve soil types: clay, clay loam, loam, loamy sand, silt, silty loam, silty clay,
silty clay loam, sand, sandy clay, sandy clay loam, and sandy loam. The following assignments
were made to each soil group, based on relative permeability:
l

l

Group A: Sand
Group B: Sandy Loam
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l

Group C: Clay Loam
Group D: Silty Clay Loam.

ResiduaI Water Content
Values for the residual water content were taken from Camel and Parrish (1988), using sand for
Group A, sandy loam for Group B, clay loam for Group C, and silty clay loam for Group D.
Depth

to Groundwater

The depth to groundwater is defined as the distance from the lowest point of the active sewage
sludge unit to the water table, The water table is itself defined as the subsurface boundary
between the unsaturated zone (where the pore spaces contain both water and air) and the saturated
zone (where the pore spaces contain water only). For the purposes of site-specific modeling, the
water table is defined as being the high water table, or the “highest level of a saturated zone in
the soil in most years” (USDA, 1989). The depth to groundwater determines the distance a
contaminant must travel before reaching the aquifer, and affects the attenuation of contaminant
concentration during vertical transport. As this depth increases, attenuation also tends to increase,
thus reducing potential pollution of the groundwater.
Seven depths are used to represent the depth to groundwater at an active sewage sludge unit.
Table E-2 shows the depth along with the applicable ranges. Where a site-specific value falls
between two values in Table E-2, the smaller value should be used (e.g., a site-specific value of
6 feet or roughly 1.8 meters would correspond to one meter). SCS county soil surveys can be
useful sources for depths to groundwater, although site-specific measurements are preferred.
Other sources for the depth to groundwater include:
l

l

l

l

l

Distance

U.S. Geological Survey,
State Geological Survey,
State Department of Natural/Water Resources,
U.S. Department of Agriculture Soil Conservation Service, or
Private Consulting Firms.
from Edge of Active

Sewage Sludge Unit to Property

Boundary

Consistent with the methodology for the national pollutant criteria, the site-specific model
assumes that a drinking water well is located at the site’s property boundary, directly downgradient of the site. Thirteen distances are used to represent the distance from the edge of the
unit to the property boundary. Table E-3 shows the distances along with the applicable ranges.
When site-specific values fall between two values in Table E-3, the smaller (closer) value should
be used (e.g., a site-specific value of 175 meters corresponds to 150 meters).
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DETERMINING
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Table E-2. Depth to Groundwater
Depth to Groundwater

(m)

Range (ml

1

<5

5

5~x<lO

10

10 s x < 15

15

15 I x < 20

20

20 I x < 30

30

30 I x < 50

50

2 50

Table E-3. Distance to Property Boundary

Site-Specific

Pollutant

Limit

500

500 I x < loo0

1000

1 1000

Look-Up

Tables

The site-specific pollutant limits are presented in Tables E-4 to E-6 for arsenic, chromium, and
nickel, respectively. To determine the site-specific pollutant limit for an individual active sewage
sludge unit, the permit writer should locate the matrix which corresponds to the appropriate soil
group, and find the column representing the distance to the edge of the site and the row
representing the depth to groundwater. If the site-specific value estimated for either the depth
to groundwater or the distance to the edge of the site falls between two values in the table, then
the lower value should be used. The national pollutant limits for each pollutant are in bold, and
correspond to: Soil Group Al, a one meter depth to groundwater, and a 150 meter distance from
the edge of the active sewage sludge unit to the boundary property (U.S. EPA, 1993).

E-8

DETERMINING
SITE-SPECIFIC POLLUTANT
LIMITS FOR PART 503, SUBPART C (Continued)
Table E-4.

Risk-Based

Site-Specific

Pollutant

Criteria

for Arsenic

(in mg/kg)

Soil eroun Al

Soil group A2
Distance M Edne of Site Cm)

I

1
r

1.700

1

I.~TUnlimited
1 Unlimited

4.300

2.100

I

12.000 I

71.OC4l I Unlimited1

Unlimited 1 Unlimited m”limired

1 Unlimited 1

Soil group D

20Cd

a4

110

150

220

330

520

840

2.200

6.200

17,ooO

Unlimited

Unlimited

Unlimited

30 w

170

270

440

740

I .200

2,200

3.900

12,cOo

41,000

Unlimited

Unlimited

Unlimited

Unlimited

1,200

2.600

5.300

IO.000

21.000

45,OCHl

93,ooO

Unltmited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

50

(m)

E-9

I

1 Unlimited 1

DETERMINING
SITE-SPECIFIC POLLUTANT
LIMITS FOR PART 503, SUBPART C (Continued)
Table E-5.

Risk-Based

Site-Specific

Pollutal nt Criteria

ror Chromium

(in mg/kg)

Soil group Al
200
l.lcQ

6.400

SO(m)

1 Unlimited

1 Unlimited

1 Unlimited

1 Unlimited

1 Unlimital

I Unlimitd

I Unlimited

250

2,300

300

400

5.200

28,aJo
Unlimited

19,ooo

58.ooo

82,000

Unlimited

Unlimited

Unlimited

Unlimited

Udimitd

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Soil erou~ A2
Disunce to Edge of Site (m)

Depot to
GW MO

0
290

1 (m)

f

25

50

340

440

75

300

400
Unlimited

640

5 (ml

350

560

l.ooa

2.100

Unlimited

10 (m)

900

2.200

5.900

16.000

Unlimited

Unlimital
Unlimited

15 On)

3.400

11.cal

4o.Kul

20 (m)

14,ODo

6Jslclo

Unlimited

Unlimited

Unlimited-

Unlimited

Unlimited

Unlimited

30 (ml

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimtted

Unlimited

Unlimited

Unlimited

50 (ml

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unli&d

Unlimited

Soil proup B
0

25

50

73

330

390

550

880

400

680

I.300

3,200

990

2.800

8.400

27.000

3.600

14.000

59.000

15.ooo

85,coa

Unlimited

Unlimited
Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

15
(m)
b-d

20

E

30 (m)
SO(m)

E-10

Unlimited

Unlimited

Unlimited

DETERMINING
SHE-SPECIFIC
POLLUTANT
LIMITS FOR PART 503, SUBPART C (Continued)
Table E-6.

Risk-Based

Site-Specific

Pollutant

Criteria

for Nickel

(in mg/kg)

Soil grow Al
75
320
720
4,600
37,000
Unlimited
Unlimited
‘Unlimited
Soil group A2 --.I.
ucpu,
to GW (In)

Distance to Edw of Sac (ml
0

25

50

75

100

125

1 Cm)

310

360

490

150

1,200

2.300

5 (ml

390

660

I .300

150

200

4,500

2.50

19,ocQ

Unlimited

300
Unlimited

400
Unlimited

2.900

7.000

18.tMO

48.ooO

Unlimited

Unlimited

Unlimited

Unlimited

27.tCil

89,000

Unlimited

L’nltmited

Unlimwd

Unlimited

Unlimited

Unlimited

I5 On)

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimital

Unlimited

I

20(m)

Unlimited

Unlimited

Unlimited

Unlimitc=d

Unlimited

Unlimited

Unlimited

I

Unlimited

Unlimited

Unhmited

Unlimited

Unllmlted

Unhmitcd

Unlimited

Unlimital

Unlimited

Unlimited

Unlimited

Unl~mtted

Unlimited

Unlimited

I

IOlml

I

I

30(m)

Unlimited

1 Unlimited

1 Unlimited

50(m)

UnlimitaJ

I Unlimited

I Unlimited

Unlimited

Soil group El
t-.--AL
“cp”,

Diaancc to E&c of Site (ml

to GW (m)
I Cm)
5 lml

23

50

I

75

350

430

620

1

l.ooO

44fl

I IO(m)
I 15(m)

Ill0

1.200

I

5.100

1 24.000

I7(n

1

13.000

3.900

I
I

100

I
I

1.900

I25

I

4,000

150

200

4.500

19,000

Unlimited

Unlimwd

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

4 500

1 12.OOO

1 37.ooO

1 48.ooO

47.OBl

I Unlimited

I Unlimited

I Unlimited
I Unlimited

250

300

400

Unlimited

1 Unlimited

1 Unlimited

Unlimited

Unlimitd

I Unlimited

I Unlimited

I Unlimited

30 tm)

Unlimited

Unlimited

I Unlimited

I Unlimited

I Unlimited

Unlimited

I Unlimited

1 Unlimircd

I Unlimited

I

SO (rn)

Unlimited

Unlimited

I Unlimited

I Unlimited

I Unlimited

Unhmitcd

I Unlimited

1 Unlimited

1 Unlimited

I

24,000

20 tm)

I

0

I Unlimited

I

I

I

I

1

I

Soil group C
Distance IO Edge of Site (m)

Depth
to GW (m)
I hl

0

25

2cu

360

450

50,000

460

5 Cm)
IO(m)

1,300

B90

~

4,600

250
Unlimited

300
Unlimited

400
Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

6.100

31,OtxI

Unlimited

Unlimited

Unlimited

Unlimircd

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

20 h)

3o.!Mo

Unlimited

Unlimited

I Unlimited

( Unlimited

I Unlimited

1 Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

30 (mj

Cnhmmxl

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited

50 irnl

tinhmiwd

Unlimited

Unlimited

I Unlimited

I Unlimited

I Unlimited

I Unlimited

Unlimited

Unlimwd

15 b-n)

toDCPdl
=E

Soil group D
Disrance IO Edgcof Site (m)

0

100

1

f Cm)

370

2.100

I

5 (m)

460

GW {m)

125
4.600

1

IS0

I

8.800

1

200

I SO.ooO

1

250

I Unlimited

I .300

IO(m)

15(m)

1

6.100

20(4

1 30,cOO

UnlimitaJ

30td

1 Unlimited

Unlimilcd

Unlimited

Unlinuted

Unlimifed

Unlimited

llnlimilcd

50(m)

1 Unlimited

Unlimited

Unhmited

I Unlimited

I Unlimited

I Unionned

I Unlimited

National Pollutant limits fc nickel were based on 99th percentile value for the NSSS (420 mg!kg)
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ml
33
Uolimitcd

Unlimited

Unlimwd

Unlimited

Unlimittd

Unlimited

400

Unlimited

Unlimited

Unlimited

Unlimmxi

Unlimited

Unlimited

Unlimited

Unlimitbd

Unlimited

Unlimited

Unlimited

Unlimited

DETERMINING
SITE-SPECIFIC POLLUTANT
LIMITS FOR PART 503, SUBPART C (Continued)
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APPENDIX F
INTERIM APPLICATION FORM

ndlhy”
dertotheIidly forWdt rp~lloetlon
lnfonnatbn
Ir aubmlt~ed.
c.
a NameoffacSty:
b. Facility contact.

Name:
TM:
Phone:

(

)

c. Facility mailing address.
smet or P.O. Box:
Cii 01 Town:

state: -

Zip:

d. Facilitybcation.
slreet or Route x:
COUiQ:
City cwTown:

StlW-

fip:

3.

-

a hyouthemmerdlhirfadlity?
If no, provide the awn&s:
Name:
PhOM:
(
t3treet or P.O. Box:
Cii or Town:
b. Am you ti

qrator

Yes

SewegeSludgeAmount
Providethetotddrymebictonsper365-daypefiodof
sewagesludgehand&dunderIhelolbwingpracticer:
a
b.
c.
d.

ownaflopmlorlnkrmathnl.
-No

8.
1
state: -

of this facifii?

If no, pro*
the ofXwaWs:
Name:
PhOlW:
(
1
street or P.O. Box:
Cii or Town:

t3t8tlB:-

Zii:
Yes

-

No

Inclicar, the type of facility:
Publicly owned treatment works (POW)
Privabefy owned treatment works
Federally owned treatment works
__
Blending or treatment operation
Surface disposal sire
Sewage sludge incineraaor
Other. If other, explain:

1.
g.
h.
i.
j.

Amountgewatedatfhefady:
Amount ~uc&& from off sire:
Amount maled on site (iuding
blen&ng):
Amount sofd or given away in a bag or 0th~ c~tainar
lor applicalion to the land:
Amount of bulk sewage dudga shipped off sibe br matment
or for sale/give-away in a bag or omar container for
appliilion to the land:
Amount applied to tie land in bulk form:
Amount placed on a wfface disposal rite:
Amount fired in a sawage sludge incinerator:
Amount sent to a municipal solid waste IancW:
Amount used or disposed by another practice:
Describe:

Zip:

L

lntulm

-00

Sludge

Prrmll

Appllath

Form

PAGE

2 OF23

I
I
4.

IPERMlT NUMBER:
I

Pollutant Conantratlona.
Using the table betow or a saparabe attachment. provide
existing data on the potlutant concentrations in sewaga sludge from this facility.
Provide all data for the last two years. If data from the tart two years are unavailable,
provida the most recent data.

POLLUTANT

EPA ID NUMBER:
IpiwomcwuQn31

5. Tratmont

I
I

Rovldod at Your FwWty.

a. Which ctass of pathogen reduction does the sewage sludge meet at your facility?
-

CONCENTRATION
(mtig

I
I

Class A

-

Class B

-

Neither or unknown

aY wWW
b. Describe. on this form or another sheet of paper, any treatment processes used at
your facility to reck~capathogens in sewage dudge:

Arsenic
Ca&niim
Chromium

c. which vector attraction f&&ion option is met for the sewage sludga at your
facility?
option 1 (Minimum 66 percent mc&tion in volatile solids)
Option 2 (Anembic process, with bench-scale demonstration)
Optlon 3 (Aerobic pmcess. with bench-scale demonstration)
Option 4 (BpecNc oxygen uptake rata far aembicalfy digested sludge)
Opkon 5 (Aerobic processes pfue raised temperature)
Option6 (RaisepHm12andretainat11.5)
Option 7 (76 percent solids with no unrtabiliied sofiis)
Oplion 6 (90 percent solii with unstabiized solids)
Option g (Injection below land surface)
Option 10 (Incorpomlion into soil witftii 6 hours)
Option 11 (Cowring active sewage skrdge unit daily)
Noneorunknown
d. Describe, on this form or another sheet of paper, any treatment processes used at
your facility 83 redua, vacMr attraction properties of sewage sNdge:

Intorlm Sowago Shtdgo FWmlt Appllcath

Form

PAGE 3 OF 23

PERMIT NWBER:

FAclUTY NAME:

6.

I

Troatmanl Provkkl at 0th~ Facflltkr. Is wwage shy@ from your tacility provided
m anoher facility for treabnant, disbibution, use, or dqxmal?
-

Yes

1EPA ID NUMBER:

I

I

1

I

IP--u-w

7.

UU and Dlspoul Slta. Provide he fdbwing information for each site on which
sewaga 6ludge from this fatMy is used or disposed:

-No
a. Sile name or numbar:

It yes, provide tha fdbwing infamath

for he facility recehhg Ihe sawage sfudga:
b. Shecontact.

a

Nameof fedity:

b. FarAitycontsct

Name:
Tille:
-:i

c. FacWy tifing address.
caeel of P.O. Box:
City or Town:
d. Facifitybcath.
s&eetorRoutet:
Counly:
City or Tawn:

Name:
Title:
Phone:

(

c. !3imbcalbn.
Street or Route #:
COUtlly:
Cl or Town:

1

St&B:-

d. Sitetype:
Agricu~ml
Forest
Pubiiccc#ltact

zip:

--ti
SUW-

)

!SttW-

-

Zip:

Lawnorfmmegatden
surlacetisposal
lncinerah
ouler (dercribe):

zip:

e. Which acrivitiar does the maiving facility pm*?
(Chack dl that apply):
Trmbnant (e.g.. bfanhg, dewataring, composhg, beet drying)
Safaofgiv+awayinbagofohrcontsher
suriace&poral
Landappliiuan
lncineratiorl
ouw(desuibe):

6.

Certhatfon.
Sign the certitication statement Mow. (Refer to instructions to
debtmine who is an offii for purposes of his certifhtion.)
I uxtify under penalty of law that this document and all attachments were prepared
under my direuii or superhh
in accordance with tha system clesigned to assure
that qualified personnel properly gahr and evaluate the information submitted
Based on my inquiry of the person or pemonr
who manage the system or those
persons directly responsibla for gattmring tha information. he information is, to the
best of my knowMge end belief, true, -he,
and complete. I am aware that
there are significant penalties for rubmitthg fake informaiion, induding the
possibility d line end imprisonment for knowing uiolations.

sifplure d offifw:
Nalneofofticer:
(typedfJfprin=u
OffW TMe of OHicec:
Telephone Number:
Dale signad:
PAGE

40F
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EPA ID NUMBER:
(rorom&rU-W

PERMIT NUMBER:

FACILITY NAME:

PART 2: PERMIT APPWA-fION

-Appwad
wBNufltlw-

‘.

INFORMA~Ol’i

Qpn~~pktp *Is pelt if you anall*nd “yea” tq any d.&a c(uwdonr In the PRELIWNARY INFORMATIONl 0cllon @ag0 1). ln 0th~ worda, crwnf~W0 lhia part If your fad#ty hu, or IO
appl#nq for, an NPDBS pamit w if @ur tadlhy ~ndudlng a *aludga+nly” fadflty) k rqueetlng, 01 la mqulral to haw, dla-a~adflc poliutant lmlta in llr p&n&.
For purpowa

10 iha l pp##nL

of tMa farm, th0 tcmrl ~.~&a
.A..

"Thb fadi&"' and "your facllhy” rafw to tha fadllty for whkh

l pplbatlon

fnfonnatlon Is rubmltwd.

SPOSAL INFORMATION
Ilcllbl#tyof~B,C,D,andEckpmd*onpwkc#~*-apdudg0urror

'.

u72toanout
All appliints

must complets Sactlon A (Ganaral Infwmatbn).

Does this facility -89
-

Yes

sawaga sludge?

c. Is sewage Wdga from this fadfity sent ID another facility for treatment (iiduding
blending) or placement in a bag or other container for sale or giveaway?
Yes
No

-No

It you answered No to ell hma, comph Section C
(hd Appllutlon of Bulk Sawago Sludg@.

fheshifadli$dsri~amaMalfmmsswqjedudga?
If you answemd Yea to a., b., or c., aklp SwzUon C.
-

Yes

-No

If you m~wemcl Yes baeither, axnplete Bedon B (Genuatlon of a Sowaga Sludge
or Pmparatlon of a B0waga Sludge or Pqaratlon
0f a Swag0 Sludg0 Produ0t).

Doyouwnoroperateaswfacec&xxalrite?
-

Does this facility apply sewaga sludge to the lend?
Yes -No

-No

If Yes, eomplets Sactfon D (Surfaca Dlsposa~).

Is sawage sludge from this fadlity applied to tfm land?
Yes -No

Do you own or operate a sewage sludge incinerator?

If you answered Yeu to either, answer the fofbwing three questions:

-

a

If Yes, compfeta Sadion E (Indnwatlon).

Does sawage hfge from this facility meat the pollutant conosntratfons, Class A
pehogen reckb&n requirements, and one of vector attraction reduch options
Yes
l-8, as identitisd in the insttuctionr?
No

b. Is sewage sludge from tiis facility pfaced in a bag or otfnx amtainur for sale or
Yes
giveaway?
No
Morlm

Yes

m

Sfudgo pllmlf

Appllcrtlon

Form

Yes

-

No

All applicants must axnpfets !3octh

F (Otftu lnformatlon).
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1

FACIIJTY NANE:

I

A. t+JER&
)NFORMATlON
,’ ,...
AhppuanIaln#ut&~uedlM.

412. Pumlt blfomIath.

Namaotfacihy:

b. Facifityamtact

a

Name:
Tile:
-:(

1

SUtK-

d. FacAitybcatim.
smetorkute6:
COUllly:
Cdy or Twn:

ZQ:

AA
Stf&:-

zip:

h4etfwdoflatftuwongihdedetamlination:
other(desufbe:)
USGS map
Fiisurvey

1. Is this facility a Class I rludpe management Hi?

h. SlCCubs(4digifindsamdngudsrdpriority):
specify:
code:
CO&:
specify:
COdU:
SpedfY:
spsdfy:
code:
w

Am you lhe tuner of his facility?
If no, provide the owner%:
Name:
Phone:
(
1
Street or P.O. Box:
Cii or Town:

-

Yes

State: -

No

-

No

Zii:

State: -

-

Yes

Zii:

-No

g. In&ale whether this facflity is cwenUy:
Data on which facifii becama actWinactive:

htorlm

Intormath.

b. Am you the operator of this facility?
It no, provide the opwatof 6:
Name:
Phone:
(
1
street or P.O. Box:
Cily or Town:

If map us&, provide datum and scale:

Yes

Ow~~iOpwalor
a

Fa&ybngii:

8. Facifity latitude:

Facility’s NPDES permit number (it applicable):

b. List, on his form or WI attachmar& all other Fadaral, State, and local permits or
c4xmudion appiwds mceived or applied for thsl regulate tk tacilis sewaqe
hdge management pmctices:

c. Fadfity tiling ad&es&
steer or P.O. Box:
City or Town:

-

I

”

A.1. Fadllty fdanthath.
a

EPA ID NUMBER:
(r---WltpY

PERMlT NUMBER:

Sfudgo Pormff Applkatfon

Farm

--

~lnective

c. IncScaDetie type of facility:
Publii owned treatment works (POTW)
Privately owned treatment works
Faderally owned treatment woks
Blendng or treatment operation
Swfaa, dispoti sib
Sewage sludge incinerator
Oher. It oUwr, explain:
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r

I
I

A.4.

EPA ID NUMBER:
Ilor~Uonry)

PERMfT NUMBER:

I:ACIUTY NAME:
I

lndkn bnds. Does any genemtion, treatment, storage, application to land, or
disposal of sewage sludga from this facility occur on Indian lands?
-

Yes

-

A.7.

Poffutant Conantratfona.
Using me taMe below or a separabe attachment, provide
existing data on the pollutant Co~ntWbns
in sewage sludge from this facility.
Provide all data for the last two years. It data frun tha last two years are unavailable,
provide the most recent data.

No

If yes. describe:
POLLUTANT

CONCENTRATION
OWM dv wWW

SAMPLE TYPE

SAMPLE DATE

DETECTION LEVEI
FOR ANALYSIS

Arsenic
A.5

Topognphk Map. Provide a tqogmphii map or maps (or other appropriare map(s) if
a topographic map is unavailable) that shows the f&wing items d information. Map(s)
should include tha area one mila beyond all propew boundaries of tfw facility:
a. Location of all sawaga sludge management tadlies, indudii
sewage sludge is ganerati, treati, or disposed.

Cadmium
Chromium

locations where
Lead

b. Location of al water bodies within one mile beyond the facility’s property
boundaries.
c. Location of atl wells usad for drinking waW listed in public ~WJ& of othemibe
known to lhe applicant within l/4 mile of Ihe pmperty boundaries.

wry
Molybdanum
Nbkd

Altad the reaulls of any testing that has been
116. Hamdous Wads Charaoterbtks.
conduded in tha last five years lo delermine tie*
tha sewaga sludge is a hazarck~s
wasta.

selenkbnl
zinc

1
htorlm

Smngo

Sludge

Pormlt AppllcNon

Form
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PERNIT NUMBER:

’ FACtLtTVNAME;
I

I:

B.1. Amount Gonomtod On 8b.

EPA ID NUYBER:

I

8.3. Tnrtmont

Total&ymetrictonsper36S&ypubdgwratwj

atyourfacility:

Prwldd

I

at Your Facttlty.

a. WhichdassofpaUwgenmductionkadhvedbrthe
facility?
-

ClassA

-

ClasrB

-

~~atyow

lhitflerofunknown

b. Describe, on this fom~or another sheet of peper, any treatment processes used at
your facility b redua, pathogen8 in sewage sludge:
a

Nameoffaeili:

b. Facik~contwt

Name:
Tille:
-:t

1

c. Facitity mailing Pwreu.
Bmet or P.O. Box:
Cii or Tawn:
d. Facility Y.
BbwetorRoubv:
COUIlly:
Cii or Town:
a Totalckymetrictonsper~period~fmm~sfecility:

8t&tB:-

8htl3:-

Zll:
r
-

Option
Option
Option
Option

-

rludpe)
Option 5 (Aefobic processor plus raised temperawe)
Option6 (Rai~pH(P12endratahat11.5)
Opbon 7 (75 percent sohds wih no unstabiliied solids)
Option 8 (90 percent solids with unstabilized sokk)
Noneorunknown

Zip:

1
2
3
4

(Minimum 38 percent mhction in volatk sotids)
(Anmmbic process, wim bench-scab demanf&ation)
(Aerobic process, with bench-scab dwnanstration)
(!Spedic oxygen uptake rate for aerobicatly digested

d. Describe. on this fom~or anotlw shaet of paper, any treatment processes used at
your facility to m&a~ vecbx attmctbn poperties of sewage sludpe:

PAGE
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PERWtl NUMBER:

FACUTY NAME:

t EPA ID NUMBER:

I

I

I

a

List. on this form or an attachment. the recaivhg facility’s NPDES permit number,
as well as the numbsrs of all other Federal, State, and bcsl permits that regulate
he receiving facility!3 sewage sludge management practices:

Descfibe, on thir form or anouwr sheet of paper, any other sawwe dud&p
treatment (includmg blending) activities not idsntikd in (a) - (d) above:

.A......:..,.:
..:j,.:
.,..,.
::I::;:.:.:
.,,,,,,_,, .'.,...,
~~.~~~~~p~~~~i~~~~~A,~,n;duiiiian:
.';'. ),
.;..,:...:::.................. ... :,, ,, ,,:,.,.,.
.:,::.'.;...'-f.;::.:
;;.. .,.. .../..
'.
:.:mlukmirnrInij;SOS;~a~,.~.~~,~.~~ird~nqulnnui~!a
,.,..: " " ':'
....I.:.. ..::,:.,.:..,:.:
,...:..:....,.;..
:,.,:,:,:",,;,,:;:
.': 'j,,':,,:
..,,,,,,
,. :(. ......y...:...
f##L3;#anlHq);~s#p~:~:y'~~~~~:yourkcmty'doophlinr(r,~~~
:; .:':'~.:.:'_:Y:.;;-:'
:~;,,:;,;'~~,::.,,
,;;:,,;;;;,,
,; :,:; Y,, ,,, :j.
,&j&&j&&j&
,...'..: .,,. . . .. ./. :
., : .,
'.
BA.

PmpamBon ofBmwa@o Btudga Moothg Mtutant Conoenmtlona,
PatfboBm Roqufmnmts, and Dna of Vacio# Anmcth
Muatton

Ctass A
Dptbnr 14

B.S. BakorGhwAwayInaBagorOthuContmfnu.
b. Irsmvagesludgasubjsctmhiisectionplacedinbagsorotharcontsinersfwsale
~UW?
Yes

a

ToleldrymeOic~per365deyperiodofrewageskrdgeplacedinabeeoromer
containeratyourfaciliiforsaleorgive-away:

-No
acopy of all l&b
b. Attech, with this applii.
~slu~be~~crQiveneweyina~oro~cantainer.

If yes, prwids Uw fdkwii

infonnah

if amilabte for each facility chthting

or noticar that accompany the

this

-rkdge:
Name of facility:
Facilityawtact

Name:
Tille:
-I(

sueet or P.O. Box:
Cl or Town:

htulm!%wqpSludgoFumltApphtbnForm

1
SUW:-

Zip:

PAGE 0 OF 23

i

-

:.
ti
i!
!I
-A!

PERNIT NWBER:

FACIUTY NAUE:

I

1EPA ID NUMBER:

I

I

B.O. Burface Mapod.

b. DoywawnoroperateaYswfecedi~riter~whichywrendMmagesludge
brdbposd?
Yes
-No
If no, MSW B.&c - B.&h for each surfaca disposd rib that yqu do ppt own or
opemte. If you send sewage shy@ 0 mom lhan orte such wrfaca disposal site,
atmcha&Homdpegerasneatssafy.
c. Site name or number:
d. Silecontrret

Name:
Tllle:

-:t
conmct is:
e. Sib mdliig address.
skeet of P.O. Box:
Cii or Town:
1. Sitebcation.
Street or Route #:
County:
City or Tarvn:

1
~siteowner

-

sta operator

State: -

Zip:

State: -

Zip:

g. Total dry metric bnr of sewage sludge from your facility placed on this surface
dbposal site pr365day period:
h. List, on this brm or 8n attachment, the site’s NPDES permit number, as well as the
numbers of ail olher Federal, State, and local permits that regulate sewaoe sludge
diSpOSdtiIheSlb:

PAGE
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FAcluTY NAME:
‘L’ .’ .,. : :.;..-

: ;

. .. .. . . . . ‘, .,
;,::.
:’

. . . . ..

I

.‘,‘.

. ..

I

,,/

. ..

yQurjg+~~~
....

‘.

?‘?::
:

:.

,? ,,:,
.:

.I, .,’
::.;: .‘:j;: I. :; ,,;

&~.Ju~

..,..

..:..

.‘.

1EPA ID NUMBER:

1

‘:

‘..

::. ,~~~.~:~.~~.~
:Jni(h;+agi~
..” :

1

PERU11 NUMBER:

1

‘.

:

.,

+W$k
8m?hW by0 It &&Wf~e
idkl wqe 4@ndfllL
.:

@s-a ~ebdflQ

ie 4lac.d on a mmldpd

B.S. lnclnwrtbn.
a. Total dry metric tonr of sewage sludga from your facility fired in ali sewage sludge
indneramrs per365day period:

B.10. Dfspo~l In a Munldpaf Soffd Waste LandfWf. Provide the follow* information for
eech municipal solid wastB landfill on whi& sewage sludge from ywr fecility is
placed. If sewage sludge is placed on mom than one municipel soM wasm landfill,
attach additional Pages as necessary.
a Name of landfii:
b. LandfiYcontact.

c. lndnerabrnameornuti
d. lndnsvaacon~

a

Name:
T-lb:

phone:(
1
Contact is indneranw:
lndneramr muilii rdderr.
!3weet or P.O. Box:
City or Tmn:

1. lndneratorkcetion.
SbWt~ROUt98:
COltlIly:
City or Town:

--

St&lb:-

-owJ-

Zii:

)
-Landfillowner

-

Landfiy operator

c. Meilhg address for municipal sdid waste landfill.
street or P.O. Box:
State: Cii or Town:

Zip:

d. Locatkn of municipal solid waste landfill.
Skeet or Route X:
COUflty:
City or Town:

Zii:

state:-

8. Total dry metric tons of sewage sludge from your facility placed in this municipal
solid waste landfill per 365-day period:
f.

SW@:-

Name:
Tille:
Phone: (
Contact is:

List, on this form or an attachment, the numbers of all other Federal, State, and
load permits that regulale tie operation of thii municipa! solii waste l&fill:

Zip:

g. Total dry metric tona of sewage sludge from your facility Rrad in WI sewage sludge
indneratorper385deyperiod:
g. Submii. with tiir application, information IO tinnine
whether the sewage sludge
meeb applicable requirement8 for dirposd d sewage sludge in a munidpal solid
waste ImdfiH (e.g., resulta d paint filter liq&k tert and TCLP rest).

htulmS8wqpSudgoFumllApplkrtknForm
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PERMIT NUMBER:

FAcItJTY NAME:

C. LAND APPLICATION OF BULK SEWAGE SLUDGE

C-1. ldudfcellon

of Land Appllati

Blk.

C.4. BItoTypo.

a. Sib name of number:

-

b. Bilelocation.
smetorRn4.lter:
county;
Cii OTT-n:

slate: -

I_
-

Ftedamation tie
Lawnorhomegarden

cnller. II olhar. Bpecify:

crop ORtmer VeQetmlloh

LongihKte:
a

a Amyou tfwcwnwof

A~tidturd land
Faest
Pubkcuntactsite

Zip:
c-5.

LMWb:

Identify the type of lend application site from amcq the following:

thirhulq#icationaite?

-

Ysr

What type of crop or other wgetation is gmwn on this 6iW

-No
b. What is the nitrogen mquirwwnt for this crop or vegetahn?

b. Ifno,prowkhlheb#ouringirtfama~far~-:
Hame:
PhWW:
(
sweet or P.O. Box:
City or Town:
c.3.

1
state:-

Zip:

Appauhlcwlnetlon.

b. lfno.prolvideIheklbwhginfomwhbriheperumwhoqlier:
NWW:
phone:
(
1
amet ot P.O. Box:
stpbs:City or Town:

*:
PAGE
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FACIUTY NAME:

PERMIT NUMBER:
1

1

EPA ID NUMER:
ff@-uorJy)

1

C.6. Veeor Attmctlor~ Rductlw.
Are any vector attmdon redudm reqrimments met when sevmge dudga is apptied 03
tie land #Fication &a?
-

Yes

-

No

It yes. answer C.6.a ml C.&b:

__
__

option9
OplhlO

(lv@uionbebwtmdaJrfaa)
(I~icnDsailwimim6horm)

PAGE

15oFn

FACWTY NANE:

I

1EPA ID NUMBER:

1

.,..>:.,.:
._,.,..\.
./. ..A.,..
..
...,.:..:::..::~.:.:::::.:~
i...:.:...:... ,lletimtyw&~Ippmh*

campktr$gQr#Ei;r~fac.~,~~~

D-1. Bllo Informrffon.

1PERMfT NUMBER:

I

Provide the folkwing information fa ha surfam disposal site:

a. silo name of number:
b. Are you the owner d this surface ciisw

rile?

-

Yes

-

No

If no, provide the Mowing informalion:
Name of owner:
Facifityamtact
Name:
Tille:
Phone: (
)
Owner mailii address.
sweet or P.O. Box:
Cii or Tawn:

State: -

c. Am you the opemmr of his rurfece disposal rile? -

Zip:
Yes

-No

If no, prwid the fofbwing information:
Nameofoperabr:
Facifityconkt.
Name:
Titk:
Phone: (
)
Operator mailing address.
!aet or P.O. Box:
Cii or Town:

State: -

Zip:

Facifity b&on.
!3raet or Route 6:
COWlty:
Cii or Town:

state: -

Zip:

bttorlm Sowago Sludge hrmtt

Applfwtbn

Form

PAGE
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J

PERYfT NUMBER:

FACflJTYNAME:
I

EPA ID NUMBER:
crOr-=W)

D.3. Bewa~o Blud~a from Otfw Fadfftfos. Is sawaw sludge sent ID this active sewage
rtu*e unit fmm any facilities othw than your facility?
Yes
No

D.2. hfomwtfononAcBvaBowagaB&+lJnlta
a. Unit name of number:

If yes, pmvide the following information for each such facility. If sawage sludge is sent
m this 8&e sew808 sludge unit from mOre than one such facility, attach additiond
piqps as necessary.
a. Name of facility:
b. Facility contact.

Name:
Tllle:
-:t

lfyes,dewfbe4thaEnar(orattachada&p@on):

1

c. Facility mailing ackhss.
street or P.O. Box:
Cii or Town:
d. Doesheacheagesludgeunithawakuxha&ahctionsystem?
-

Yer

-NfJ

If yes, hsufba tha tati
cdfac3ion systam (or attach a chcffpfion).
deraibemememodu~krleschas~ndprovide~numbendmy
Feckral. stare. or bad permit(s) far leadmw dsposal:

8. If you &wwared no W either D.2.c or D.2.d. nswer Ihe f&wing

Also

question:

htulm

Sowago SlUga

Pwmlt

AppW8tlon

8. Which class of pathogen recklion
other facility?

f.

Form

Zii:

d. List, on this form or 8n attadwwnt, the facility’s NPDES permit number, as well as
he numbers of all oher Federal, Stare. and local permits that regulae the facility’s
sewagesllJdgemenagementpractices:

Ifyas,provhtiaactudbstatlcainmeBn:

state: -

Class A

-

is achieved Wora swaga sludge leaves Ihe

Class B

~NOM~lHhOWfl

Desaibe. on this form or another sheet of paper. any tmatment processes used at
he onlef facility to reduca pathogens tn sewage studge:

PAGE
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PERYlT NUMBER:

FACIUTY NAME:
II

I

g. Whii vector anradon mduction oplion is achieved before sewage sludge leaves
the other facility?
r
-

Option 1
Option 2
Option 3
Option4

(Miimum 36 percent duction in volatile solids)
(Anaerobic process, with bench-scale &maMration)
(Aerobic process, with bench-scale ctemonstration)
(spedficoxygsnupwkerawforwobicallydigeswd

__

sJ@w)
Option 5 (Aerobic processes plus raised temperature)
Option6 (RaiseppH~12dretainat11.5)

L_

Option 7 (75

-

option 6 (90 pemnt

7

Noneorunlowwn

percent

s&k

EPA ID NUMBER:
w--w)

I

D.5. Ground-Water Monltorlng.
a. Is ground-water monitoring amentfy conducted at this active sewage sludge unit, or
are ground-water monitoring data otherwise available for this active sewage sludge
unit 7
Yes
No
If yes, provide a copy of available ground-water monitoring data. Also provide a
wriwen description of the well locations, the approximate depth to ground water, and
the ground-water monitoring procedures used to obtain these data.

with no unstabiliued solids)

solids with unstabaized sows)

h. De~,MIthisrwmoranolher~tofpaper,anytreabnentprocerresu~at
heothsrfacilitytoreduavecmramadlonpmperUesdsewagedudge:

b. Has a ground-water monitoring program been prepad
sludgeunit?
Yes
-No

for this active sewage

lf yes. submit a copy of the ground-water monitoring program with this permit
application.
i.

Dercribe,onthisformoranolhersheetofpeper,enyolherrewegerludOe
8wtmentac4lvlUespafwnedby
heolherfadCtylhatcvsnotidsnMiedin(e)-(h)
above:

c. l-law you obtained a certikation from a cpdibd ground-water scientist that the
aqdi below the active sewage sludge unit has not been amtaminated?
Yes
-No
If yes, submit a copy of the cerlification with his permit application.

DA.

Vedor Attractfen R&don.
a Which vecmr awactim reddon

option, if eny, is met when sewage sludge is

D.0. Sfte+ecfffc Umlto. Are you seeking site-specific permit limits for the sewage sludge
placd on the active sewage sludge unit?

placedOflthiiUCUbWSWegeShJd@SlXlit?

-

Option 9 (Injection b&w land sutface)
Option 10 (Incqmrdn
i* soil within 6 hours)
Option 11 (Covering active sewage sludge unit daify)

Yes

-

No

If yes. submii information to support the request for sitWqecific pollutant limits with this
application.

b. De&be, on this knn or anotMr sheet of paper. any treatment processes used at
lhe active sewage sludge unit Dprecka vectorattradon properties of sewage
sludpe:

PAGE
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1 FACllJTYNAME:

El.

lnolnrator
iflcin~lor:

I

ldontlffcath.

1PERMIT NUMBER:

1EPA ID NUMBER:

I

Pmvkk he fdbwhg information for the sewage sludge

E.2

I

Amount Find. Dry metric tons per 365day period of sewage sludge fired in Ihe
sewage sludge incinerator:

a. lncinarak7r name or number:
E.3. Bofytllum NESHAP.
b. Am you M cmner of this sewage sludge inckmtor?

-

Yes

-

a. Is the sewage sludge fired in this incinera~ %eryttiumcontaining waste,’ as
delined in the instructions?
Yes
-No

If no, provide he fdbwhg irtformation:
Name of ormer:
Facility contact.
Name:
Title:
Phone: (
)

Submit, with this appliition, infonnaticm, lest data, and descripfon of measures
taken that demonstrate whether the sewfqe d@e indnerated is berylliumcontaining waste, and will umthue to mmdn as such.

Owner mailii a&lmss.
sweet or P.O. Box:
City cr Town:

tip:

state: -

c. Amycuthecpemtorofthiisewagedudgeincinemmr?

-

Yes

If no, p&de the following information:
Name of operator:
Fecilityamtact.
Name:
Title:
Phone: (
)
Opemtcr meiling ad&err.
sweet or P.O. Box:
Cii 01 Town:

No

-No

b. If he answer to (a) is yes, submit-wh this apPtication-a cornplebe report of the
latest beryrium emission rate resting and documentation of ongoing incinerakx
operating parameters inditing that the NESHAP emission rate limit for beryllium
hasbeenandwiYcontinueIPbemet
E.4. Yucury
a

NESHAP.

How is compliance with the mercury NESHAP being demonstrati?
stacktesting
Sewage ok&e sampling
(if checked, compleb E.4.c)
(il checked, complete E.4.b)

b. If stack testing is conducted, submit the folkwing information with his application:
State: -

Zip:

l

A complete report of stack testing and documentation of ongoing incinerator

opemling pammeWs indicating that the incinemtor has met, end wil
Facility location.
streetorRoute#:
COUllty:
Ci 01 Town:

continue to meet, the mercury NESHAP emission mm limit.
l

State: -

Zip:

Copies of mercury emission rate tests for the two most mnt
which testing was conductsd.

years in

PAGE
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EPA ID NUMBER:
m--only)

PERMIT NUMBER:

FAClLlTY NAME:
I1

I

I

I

d. If Equation 6 was used, provide the following:
c. If sewage sludge sampting is used to demonstrate compliance, submit a complete
report of sewage skJdge sampling and documentation of ongoing incinerator
operating parameters indicating that Ihe incinerator has met, and will continue to
meet, the mercury NESHAP emission mte limit.
E.S. Mopdon
a

Submit results of incinerator stadc tests for hexavalent and total chromium
concentrations, induding date(s) of test, with this application.

Factor.

Dispersion ktor,

in micmgrams/arbic meter per gram/second:

b. Name and type of dispersion model:

c. Submit a copy of the modeling msults and supporting docummtation with this
application.

Coned dlidmcy,
AflMbiC:
Cadmium:
Chmmium:

E.6. Operational Standard for Total Hydrocarbons (THC).
a
b.
c.
d.

Raw value for THC concentration in stack emissions. in ppm:
Moisture content in stack gas, in percent:
Oxygen conwntmticn in stack gas, in percent:
Corrected value for THC concentration in stack emissions, in ppm:

e. Submit, with this appliition. dncumentatfon used & derive mw THC concentration,
moisture content, oxygen amcentratian, and concted THC ccncenaMon.

EA. Control Efflchcy.
a

Decimal fraction of hexavalent chromium concentragon to tutal chromium
concentration in stack exit gas:

in htxt&edPrs, for Ute fdWi

pollutants:
Lead:
Nii:

LB. opmtlng
a

Parometero.

Indnemtor type:

b. Combustion lemperatum:
W3ting and supporbng dncumentation
b. Submiiaoopyoftheresultsofperfwmana,
(k~~I~dng msting dates) with this appftcation.
El.

RIO&S~odfic Concentration for Chromium.
a. Risk spacific concantration (RSC) used for chromium, in miaograms per cubic
IlWter:
b. Which basis was used 1Ddetermine Ihe RSC?
-Table
2 in 46 CFR 603.43
Equation 6 in 46 CFR 663.43 (siW-spec#ic determination)

Submit, with this application, supporting documsntatfon such as testing date(s), a
description of temperature measurement and data mcordng and handling systems,
and a description of how such combustion temperature data have been averaged.
c. Sewage sludpe leed rate, in dry metric tons/day:
Indicate whether value submittad is:
Average use

-

Maximum design

Submit, with this application, supporting documentation describing how the feed
rate was calculated.

c. If Table 2 was used, identify the type of incineraaw used as the basis:
Fkrized bed wih wet scrubber
Fluited bed wilh wet scrubber and wet electrostatic precipitator
oth8rtypeswithwetscmbber
Oher types wih wet suubber and wet elsurosmbjc predpitator

lntorlm%w8goSbdgePumRAppllathFofm
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PERMITNUMBER:

FAClUTY NAME:
I

I

[EPA ID NUMBER:

1

d. Indnembx stack heiiht. in meters:
ltKkaOwh&arvelwsubrnitledb:
~AckdstlKkhel&t

-

creao#estadcheight

8. Submq wlh his f@icaUor~. InbmmUm dtcumantlng Ihe opemting pamnemrs br
tfwdrpdlutboccmWoldwioe(s)undkrlhirsewagesludpincinemW.

ElO. Monltorfng Equlpmant.
pUWWbfS:
a
b.
c.
d.
8.

list ti

equipment in place to monihr the fdbwing

Total hydmawbons:
Pwwnt oxygecr:
Mdstlmculmnt:
Combustionlempemtum:
Oher

E.11. Air Pohtlon Control EquIpmuM. Sbmii with this appkabn.
amtrolequlpmal1usedwiulthis8ewagedudgeindnuakJr.

a list of all air pdbtbn

PAGE
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7

PERMIT NUMBER:

I‘AClUTY NAME:

I

EPA ID NUMBER:
(IWor&a u dy)

1

F; QERTlFlCATlQN
:
AU~pMantgr+&n~WitfioaUonAQ~mMan.

Read and l ubmlt tha followln~ ouURoaUon otalumnl
Refw to the Inatructbnr

to -no

who la an offku

with thlo l PPlloatlon.
for ~w~oaa

of ullo cutlficatfon.

I ahfy under penalty of law that his document and all attachments wem prepared under my chction or supervision in acwrdanca with the
system designed to assum that qualified personnel properly gather and evaluab the information submitted. Based on my inquiry of the
person or persons who manage the sysWm of those persons directly responsible for gathering the information, the information is, to the best
of my knowledge and belief, true, acwate, end completa. I am aware that there are significant penalties for submitting false information,
induhg the Possibility of fine and intptisonment for knowing violations.

Signature of Officer:
Name of Officw
oYP@d~prinw
offk9litleofofker:
Telephone Number:
Dam Signed:

htulmSowqpSIudgof4rm~ApplkdonFotm
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APPENDIX G
SAMPLE PERMIT

Permit

No.:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VIII
DENVER PLACE
999 18TH STREET, SUITE 500
DENVER, COLORADO 80202-2466
AUTHORIZATION
NATIONAL

TO LAND
POLLUTANT

APPLY/LANDFILL
DISCHARGE

In compliance
with the provisions
(33
U.S.C.
§1251 et seq;
amended,

SLUDGE

ELIMINATION

of the Clean
the "Act"),

Water

UNDER

THE

SYSTEM
Act,

as

the
is authorized

to Land Apply/Landfill

Treated

Sewage Sludge,

in accordance
with application
sites,
specific
limitations,
monitoring
management practices
and other conditions
set forth
requirements,
Authorization
to land apply sewage sludge is limited
to the
herein.
outfall
specifically
listed
in the permit.
This

permit

This permit
Sewage Sludge
Signed

this

shall

become effective

July 1, 1994.

and the authorization
to Land Apply/Landfill
shall
expire
at midnight,
March 31, 1999.
6th

day of May 1994.

Authorized Permitting Official
Max H. Dodson
Director
Water Management Division
Title

Treated

PART I
Page 2 of 42
Permit No.:
TABLE OF CONTENTS
1.

Specific
A.
B.
C.
D.
E.
F.

II.

IV.

and Monitoring
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SPECIFIC
A.

LIMITATIONS

AND MONITORING REQUIREMENTS

Definitions.

1.

"Animals"
livestock.

2.

"Annual Whole Sludge Application
Rate" is the amount
sewage sludge
(dry-weight
basis)
that can be applied
unit area of land during
a cropping cycle.

3.

"Agronomic
Rate" is the whole sludge application
rate
(dry-weight
basis)
designed
to:
(1) provide
the amount of
nitrogen
needed by the crop or vegetation
grown on the
land; and (2) 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.

4.

"Annual Pollutant
Loading Rate" is the maximum amount of a
pollutant
(dry-weight
basis) that can be applied to a unit
area of land during
a 365-day period.

5.

"Application
contiguous
application.

6.

llBatchW is when a pile of sludge is. created,
allowed to
sit for a specific
period
of time and then removed from
the site.
A batch of sludge could be compost piles
or
long-term
treatment
piles.

7.

"Biosolids"
means any sludge or material
derived
from
sludge that can be beneficially
used.
Beneficial
use
to
includes,
but is not limited
to, land application
agricultural
land, forest
land, a reclamation
site or sale
or give away to the public
for home lawn and garden use.

a.

"Bulk Sewage Sludge"
is sewage sludge
given away in a bag or other container
the land.

9.

for

the purposes

of this

permit

Site or Land Application
areas of a users'
property

are domestic
of

to a

Site"
means all
intended
for sludge

that

for

is not sold or

application

to

"Composite
Sludge Sample" is a sample taken either
in a
wastewater
treatment
process,
dewatering
facility,
or
application
device consisting
of a series
of individual
grab samples.
For liquid
sludges, a minimum of three grab
samples of 500 milliliters
taken during
the first
onethird,
second one-third
and final
one-third
of a pumping
cycle and combined in equal volumetric
amounts.
For semidewatered,
dewatered
or dried sludge,
a composite
sample
consisting
of a minimum of three grab samples of 0.5
pounds taken over a period
of 24 hours not less than two
hours apart or another
representative
sample as defined
or
approved by the permitting
authority.
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(Continued)

10.

"Cumulative
Pollutant
Loading Rate"
of an inorganic
pollutant
(dry-weight
applied
to a unit area of land.

11.

"CWA" means the Clean Water Act (formerly
referred
to as
either
the Federal Water Pollution
Act or the Federal
Water Pollution
Control
Act Amendments of 19721, Pub. L.
92-500,
as amended by Pub. L. 95-217,
Pub. L. 95-576,
Pub.
L. 96-483,
Pub. L. 97-117, and Pub. L. 100-4.

12.

"Daily
Maximum" ("Daily
allowable
in any single
measurement.

13.

"Director"
means Director
Environmental
Protection
Division.

14.

"Dry Weight-basis"
percent
moisture).

15.

"EPA" means the United
Agency.

Max.")
sample

is

the maximum amount
basis)
that can be

is the maximum value
or instantaneous

of the United States
Agency, Water Management

means 100 percent
States

solids

(i.e.,

Environmental

zero

Protection

16. A (lgrab" sample, for monitoring
requirements,
as a single
"dip and take" sample collected
representative
point anywhere in wastewater
sludge land application
processes.

is defined
at

a

treatment

or

17.

"Grit
and Screenings"
are sand, gravel,
cinders,
other
materials
with a high specific
gravity
and relatively
large materials
such as rags generated
during preliminary
treatment
of domestic
sewage
at a treatment
works and
shall
be disposed
of according
to 40 CFR 258.

18.

IrHa" means hectare.

19.

"High Potential
for 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.

One hectare

is

20. An "instantaneous"
measurement,
for
requirements,
is defined
as a single
or measurement.

equal

to 2.47

monitoring
reading,

acres.

observation,
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21.

"Land Application"
is the spraying
or spreading
of sewage
sludge onto the land surface;
the injection
of sewage
sludge below the land surface;
or the incorporation
of
sewage sludge into the land so that the sewage sludge can
either
condition
the soil or fertilize
crops or vegetation
grown in the soil.
Land application
includes
distribution
and marketing
(i.e.
the selling
or giving
away of the
sludge).

22.

"Low Potential
for Public
Contact Site"
is land with
potential
for contact
by the public.
This includes,
is not limited
to, farms, ranches,
reclamation
areas,
other lands which are private
lands,
restricted
public
lands,
or lands which are not generally
accessible
to
used by the public.

23.

"Monthly
Average"
is the arithmetic
mean of all
measurements
taken during
the month.

24.

"Paint
Filter
Test" is
predetermined
amount of
filter.
If any portion
filter
in a five minute
deemed to contain
free

a low
but
and
or

a test
(SW 9095) where a
sludge is placed in a paint
of the material
passes through
test period,
the material
is
liquids.

the

25.

"PathogenIt
an infection

26.

"PFRP" means Processes
to Further
Reduce Pathogens,
described
in detail
in 40 CFR Part 257, Appendix
II
consists
of cornposting,
heat drying,
heat treatment,
thermophilic
aerobic
digestion,
irradiation
or
pasteurization.

27.

"Pollutant"
for the purposes
of this permit
is an organic
substance,
an inorganic
substance,
a combination
of
organic
and inorganic
substances,
or pathogenic
organisms
that,
after
discharge
and upon exposure,
ingestions,
inhalation,
or assimilation
into an organism either
directly
from the environment
or indirectly
by ingestion
through
the food-chain,
could,
on the basis of information
available
to the Administrator
of EPA, cause death,
disease,
behavioral
abnormalities,
cancer,
genetic
mutations,
physiological
malfunctions
(including
malfunction
in reproduction),
or physical
deformations
in
either
organisms
or offspring
of the organisms.

means an organism that is capable of producing
or disease
in a susceptible
host.
as
and
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28.

"Pollutant
Limit"
is a numerical
value that describes
the
maximum amount of a pollutant
allowed
per unit amount of
sewage sludge (e.g.,
milligrams
per kilogram
of total
solids);
the maximum amount of a pollutant
that can be
applied
to a unit area of land (e.g.,
pounds per acre);
the maximum density
of a microorganism
per unit amount of
sewage sludge
(e.g.,
Most Probable
Number per gram of
total
solids);
the maximum volume of a material
that can
be applied
to a unit area of land (e.g.,
gallons
per
acre);
or the maximum amount of pollutant
allowed
in plant
tissue
(e.g.,
parts per million).

29.

"PSRP" means Processes to Significantly
Reduce Pathogens,
as described
in detail
in 40 CFR Part 257, Appendix II and
consists
of aerobic
digestion,
air drying,
anaerobic
digestion,
cornposting,
or lime stabilization.

30.

VRunofflt is rainwater,
leachate,
or other liquid
that
drains
overland
on any part of a land surface
and runs
of the land surface.

31.

"Sewage Sludge" means solid,
semi-solid,
or liquid
residue
generated
during
the treatment
of domestic
sewage and/or a
combination
of domestic
sewage and industrial
waste of a
liquid
nature 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 incineration
of sewage sludge or grit
and screenings
generated
during preliminary
treatment
of
domestic
sewage in a Treatment
Works.
These must be
disposed
of in accordance
with 40 CFR 258.

32.

"Similar
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
load capacity
of one metric
ton or less.

off

a

33.

"Specific
Oxygen Uptake Rate (SOUR)H is the mass of oxygen
consumed per unit time per unit mass of total
solids
(dry
weight basis)
in the sewage sludge.

34.

"Total
Solids"
are the materials
remain as residue
if the sludge
degrees Celsius.

in the sewage sludge that
is dried at 103 to 105
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35.

ttToxicity
Characteristic
Leaching
Procedurell
is test
method (Method 1311) used to determine
the mobility
of
both organic
and inorganic
pollutants
present
in liquid,
solid
and multiphasic
wastes.

36.

"Treatment
Works" are either
Federally
owned, publicly
owned, or privately
owned devices
or systems used to treat
(including
recycling
and reclamation)
either
domestic
sewage or a combination
of domestic
sewage and industrial
waste of a liquid
nature.

37.

"Unstabilized
Solidslt
are organic
sludge that have not been treated
anaerobic
treatment
process.

materials
in either

in sewage
an aerobic

38.

"Vector
Attraction"
is
that attracts
rodents,
capable of transporting

39.

"Volatile
Solids"
is the amount of the total
solids
in
sewage sludge lost when the sludge is combusted at 550
degrees Celsius
for 15-20 minutes
in the presence
of
excess air.

or

the characteristic
of sewage sludge
mosquitos
or other organisms
flies,
infectious
agents.
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Description

of Sludse

Generation,

Treatment

and Use/Disnosal

The authorization
to land apply treated
sewage sludge provided
under this permit
is limited
to those sludges produced from
the treatment
works owned and operated
by the City of
and specifically
designated
below.
1.

Description

of Sludge

Outfall
Serial
Number(s)

2.

Generating
Description

Facilities
of Sludge

Source

201

produced at the City of
treatment
works is
gravity
thickened,
anaerobically
digested
and land applied
to
agricultural
land during most of
the year.

202

In the winter
the sludge is
anaerobically
digested,
dewatered
with a belt filter
press and
landfilled.

Change in Treatment

Sludge

System

or Use/Disposal

Practice

The permittee
must inform
the EPA and the
Department
of Environment
and Natural
Resources at least
180 days prior
to any significant
change in the sludge
generation
and handling
processes
at the plant
and any
major change in use/disposal
practices.
This includes,
but is not limited
to, the addition
or removal of sludge
treatment
units
(e.g.,
digesters,
drying
beds, etc.)
and/or any other change which would require
a major
modification
of the permit
(e.g.,
changing
from land
application
to surface
disposal).
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Soecific
1.

Limitations

Outfall

and Self-Monitorinq

Reuuirements

201

All
sludge
generated
by this
facility
to
application
shall
meet the requirements
c listed
below.
These limits
are effective
However,
if significant
construction
is
these
limits,
then they must be achieved

a.

Chemical
1)

Pollutant

Limitations

If the sludge is to be land applied
to agricultural
land,
forest
land, a public
contact
site or a
reclamation
site it must meet at all times:
a)

The maximum pollutant
concentrations
Table 1 and the cumulative
pollutant
Table 2; z

b)

The maximum pollutant
concentrations
and the monthly
average pollutant
in Table 3.

If the sludge does not meet these
cannot be land applied.
2)

be used for land
of Part
I.C.l.a,
b and
inmediately.
necessary
to meet
by February
19, 1995.

listed
in
loadings
in
in Table
concentrations

requirements

1

it

If the sludge is to be sold or given away in a bag or
similar
enclosure
for application
to the land for
other than lawn or home garden use it shall
meet:
a)

The maximum pollutant
concentrations
in Table 1
and the annual pollutant
loading
rates in Table 4;
011

b)

The maximum pollutant
concentrations
and the monthly
average pollutant
in Table 3.

in Table
concentrations

1

If the sludge does not meet these requirements
it
cannot be sold or given away for land application.
3)

If the
garden
a)

sludge is to be applied
it shall
meet:

The monthly
Table 3.

average

pollutant

to a lawn

or home

concentrations

If the sludge does not meet these requirements
cannot be sold or given away for application
or home garden.

in
it
to a lawn
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Specific
Limitations
(Continued)
1.

Outfall
a.

and Self-Monitorins

Reouirements

201 (Continued)

Chemical

Pollutant
Table

1

Daily
Maximum
v/Kg
a/12/

Limitations
Table

(Continued)
2

Table

c/
3

Cumulative
Loading
Kg/Ha

Monthly
Average
w/Kg
a/d/

Table

Annual
Loading
Kg/Ha/365
Day
Period

Total

Arsenic

75

41

41

2.0

Total

Cadmium

85

39

39

1.9

Total

Chromium

3000

3000

1200

150

Total

Copper

4300

1500

1500

75

Total

Lead

840

300

300

15

Total
Total

Mercury
Molybdenum

57

17

17

0.85

75

Total

Nickel

420

N/A
420

N/A
420

N/A
21

Total

Selenium

100

100

36

5.0

Total

Zinc

7500

2800

2800

definition

of terms.

a/

See Part

I.A.

b/

The limitations
in any sludge
application.

c/
a/

Dry-weight

for

4

140

represent
maximum allowable
levels
of pollutants
generated
at Outfall
201 intended
for land

Basis.

These limitations
represent
the maximum allowable
levels
of
pollutants
based on an average of all samples taken during
a 30day period
in any sludge generated
at Outfall
201 intended
for
land application.
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SDecific
Limitations
(Continued)
1.

Outfall
b.

and Self-Monitorinq

201

(Continued)

Pathogen

Limitations

If the sludge is to
land,
forest
land,
reclamation
site it
(including
the site
If the sludge does
applied.

Reo-uirements

be land applied
to agricultural
a public
contact
site or a
shall
be either
Class A m Class B
restrictions)
as described
below.
not meet Class B it cannot be land

If the sludge is to be sold or given away in a bag or
similar
enclosure
for application
to land or for use
on a lawn or home garden it shall
be Class A as
described
below.
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Snecific
Limitations
(Continued)
1.

Outfall
b.

Class

Fecal
Coliform
and Salmonella
Limits

Fecal Coliforms
shall
be c 1000
MPN/gram of
total
solids
h/
QIB
Salmonella
shall
be c 3
MPN/4 grams of
total
solids
b/

Reauirements

201 (Continued)

Pathogen
1)

and Self-Monitoring

Limitations
A Pathogen
Process

m

(Continued)
Requirements

Requirements

a/
(a

of the

following):

1.

Cornposting using either
the within-vessel
or static
aerated
pile
cornposting
method,
the temperature
of the sludge while in the
cornposting
process
is maintained
at 55OC or
higher
for three days.

2.

Cornposting using the windrow method, the
temperature
of the windrowed
sludge shall
be maintained
at 55OC or higher
for 15 days
or longer,
with a minimum of 5 turnings
of
the pile during
those 15 days.

a/

There are additional
pathogen reduction
and vector
attraction
reduction
alternatives
available
in 40 CFR 503.32 and 40 CFR
503.33.
If the permittee
intends
to use one of these
alternatives
the EPA and the State of
must be
informed
at least
30 days prior
to its use.
This change may be
made without
additional
public
notice.

b/

Based on a geometric
mean of a minimum of seven (7) samples of
sludge collected
over a two week period
(or as approved by the
permitting
authority
in your sampling
and analysis
plan,
if you
were required
to have one).

PART I
Page 13 of 42
Permit No.:
C.

Snecific
Limitations
(Continued)
1.

Outfall
b.

201

(Continued)

Pathogen

Limitations

2)

Fecal
Limit

and Self-Monitoring

Class

Process

Coliform

Fecal Coliforms
shall
be
c 2,000,OOO MPN
or CFU/gram of
total
solids
b/

B Pathogen

Reouirements

(Continued)
Requirements

Requirements

a/

(One of the

following):

1.

The sludge is anaerobically
digested
between these times specified:
15 days at
35-55OC and 60 days at 2OOC.

2.

Cornposting using the within-vessel,
static
pile
or windrow methods,
the temperature
while in the cornposting
process
shall
be
maintained
at 40°C or higher
for 5 days.
During those 5 days the temperature
in the
pile
shall
exceed 55OC for 4 hours.

OR

a/

There are additional
pathogen
reduction
and vector
attraction
reduction
alternatives
available
in 40 CFR 503.32 and 40 CFR
503.33.
If the permittee
intends
to use one of these
must be
alternatives
the EPA and the State of
This change may be
informed
at least
30 days prior
to its use.
made without
additional
public
notice.

b/

Based on a geometric
mean of a minimum of seven (7) samples of
sludge collected
over a two week period
(or as approved by the
permitting
authority
in, your sampling
and analysis
plan,
if you
were required
to have one).
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C.

Soecific
Limitations
(Continued)
1.

Outfall
b.

Reuuirements

201 (Continued)

Pathogen
3)

and Self-Monitorins

Site

Limitations

(Continued)

Restrictions

If the sludge is Class
permittee
shall
comply
listed
below:

B with

with

u

respect
to pathogens,
the
of the site restrictions

a)

Food crops with harvested
parts that touch the
mixture
and are totally
above the land surface
be harvested
for 14 months after
application.

sludge/soil
shall
not

b)

crops with harvested
parts below the land surface
shall
not be harvested
for 20 months after
application
the sludge remains on the land surface
for four months
more prior
to incorporation
into the soil.

cl

Food crops with harvested
parts below the land surface
shall
not be harvested
for 38 months after
application
if
the sludge remains on the land surface
for less than four
months prior
to incorporation
into the soil.

d)

Other food crops and feed crops
from the land for 30 days after

e)

Animals
shall
not be allowed
days after
application.

f)

Turf grown on land where sludge is applied
shall
not be
harvested
for one year after
application
if the harvested
turf
is placed on either
land with a high potential
for
public
exposure or a lawn.

g)

Public
access
exposure shall
application.

to land with
be restricted

a high potential
for one year

h)

Public
access
exposure shall
application.

to land with
be restricted

a low potential
for
for 30 days after

Food

shall
not
application.

to graze

if
or

be harvested

on the

land

for
after

for

public

public

30
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(Continued)
1.

Outfall
C.

and Self-Monitoring

Reuuirements

201 (Continued)

Vector

Attraction

Reduction

Limitations

If the sludge is to be land applied
to agricultural
land,
forest
land, a public
contact
site or a
reclamation
site it shall
meet one of the alternatives
listed
below.
If the sludge is to be sold or given away in a bag or
similar
enclosure
for application
to land or for use
on a lawn or home garden it shall
meet one of the
first
4 alternatives
listed
below.
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$Decific
(Continued)
1.

a/

Outfall

irement

201 (Continued)

C.

Vector

Attraction

Reduction

Limitations

(Continued)

a/

1)

The mass of volatile
reduced by a minimum
application.

2)

If an anaerobically
digested
sludge cannot meet the 38
percent
volatile
solids
reduction
requirement,
a
portion
of the previously
digested
sludge shall
be
digested
anaerobically
in the laboratory
in a benchscale unit for an additional
40 days at 30°C or
higher.
At the end of the 40 days, the volatile
solids
content
shall
have been reduced by no more than
17 additional
percent.

3)

The sludge shall
be treated
in an aerobic
process for
14 days or longer with a temperature
remaining
above
The average temperature
shall
be greater
than
4ooc.
45oc.

4)

The pH of the sludge shall
be raised
to a minimum of
I2 by alkali
addition,
but without
the addition
of
more alkali,
the pH shall
remain at 12 or above for 2
hours and remain at a minimum of 11.5 for an
additional
22 hours.

5)

The sludge shall
be injected
below the surface
of the
land and no significant
amount of sludge shall
be
present
on the land surface
within
one hour after
the
sludge is injected.
If the sludge meets the Class A
pathogen requirements
(Part I.C.l.b.l)),
the sludge
shall
be injected
below the land surface
within
8
hours after
the sludge is discharged
from the pathogen
reduction
process.

solids
in the sludge shall
be
of 38 percent
prior
to land

There are additional
pathogen reduction
and vector
attraction
reduction
alternatives
available
in 40 CFR
503.32 and 40 CFR 503.33.
If the pennittee
intends
to use
one of these alternatives
the EPA and the State of
must be informed
at least
30 days prior
to its use.
This change may be made without
additional
public
notice.
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c

.

pecific
Limitations
(Continued)
1.

Outfall

and Self-Monitorins

Reauirementa

201 (Continued)

C.

Vector

Attraction

Reduction

Limitations

(Continued)

6)

Sludge applied
to the land surface
shall
be
incorporated
into the soil within
6 hours after
application
to the land.
Sewage sludge that is
incorporated
into the soil and meets the Class A
pathogen requirements
(Part I.C.l.b.1))
shall
be
applied
to or placed on the land within
8 hours after
being discharged
from the pathogen treatment
process.

a/
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Soecific
Limitations
(Continued)
1.

Outfall

and Self-Monitorins

Reauirements

201 (Continued)

d.

Self-Monitoring

Requirements

1)

At a minimum, upon the effective
date of this permit,
pathogens
and applicable
all chemical
pollutants,
vector
attraction
reduction
requirements
shall be
monitored
on a bimonthly
basis.
Samples or
measurements
shall
be representative
of the nature of
the sludge.

2)

If this facility
does not collect
samples on a regular
basis because sampling
occurs from long-term
treatment
compost piles,
drying
beds, etc. a sampling
and
piles,
analysis
plan is to be prepared
and submitted
to thr:
within
90 days of
EPA and the State of
issuance
of this permit.
If, when the permit
was
issued the permittee
was not sampling
in this manner
this form of
but a change in process necessitated
sampling,
then the plan must be submitted
30 days
before
the change occurs.
This plan is to detail
how
representative
samples are to be obtained
and should
include
elements presented
in Section
2.13 of the
latest
version
of the Region VIII
Biosolids
Management
Handbook.
The number of samples collected
will
be at
least as many as those that would be collected
annually
as required
from the amount of sludge
produced
(i.e.
six for this facility).

3)

Deep

4)

Soil monitoring
for phosphorus
(reported
as P) is
required
for all land application
sites
(does not
apply to sludge that is sold or given away).
Six
samples of one foot depth each are to be collected
for
each 320 acre area and cornposited.
Samples are
required
to be taken once every five years for nonirrigated
sites
or annually
for irrigated
sites.

soil monitoring
for nitrate-nitrogen
is required
for all land application
sites
(does not apply to
sludge that is sold or given away in bags or similar
containers).
A minimum of six samples per 320 (or
less) acre area are to be collected.
These samples
are to be collected
down to either
5 feet or to the
confining
layer,
whichever
is shallower.
Each one
foot increment
is to be cornposited
with the other
samples from the site and one analysis
for nitrate
is
to be done for each increment.
Samples are required
to be taken once every five years for non-irrigated
sites
or annually
for irrigated
sites.
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Specific
Limitations
(Continued)
1.

Outfall

201

and Self-Monitoring

Reauirements

(Continued)

d.

Self-Monitoring

5)

preservation
and analysis
shall
be
Sample collection,
performed
in a manner consistent
with the requirements
of 40 CFR Part 503 and/or other criteria
specified
in
Metals analysis
is to be performed
using
this permit.
method SW 846 with method 3050 used for digestion.
For the digestion
procedure,
an amount of sludge
The
be used.
equivalent
to one gram dry weight shall
methods are also described
in the latest
version
of
the Region VIII
Biosolids
Management Handbook.
Monitoring
for soil nitrate
and phosphorus
is to be
performed
using the methods in Methods of Soil
Analysis,
Part 2. Chemical and Microbiological
of
Page, A. L., Ed., American Society
Properties.
Agronomy and Soil Science Society
of America,
Madison,
WI, 1982.

6)

Material
derived
from a sludge that meets the chemical
limitations
in Table 3 (Part I.C.l.a.1,
the pathogen
requirements
in Part 1.C.l.b.
and one of the first
4
vector
attraction
reduction
requirements
in Part
is not required
to be monitored
unless
1.C.l.c.
The
otherwise
required
by the permitting
authority.
aludge
above.

itself

Requirements

is

required

to

be monitored

aa stated

The permitting
authority
may request
additional
monitoring
for material
derived
from
if the data shows a potential
for concern.

sludge

7)

After
two years of monitoring
at the frequency
specified,
the permittee
may request
that the
permitting
authority
reduce the sampling
frequency
for
The
the chemical
pollutants
in Part 1.C.l.a.
frequency
cannot be reduced to less than once per year
The
for land applied
sludge for any parameter.
frequency
also cannot be reduced for any of the
pathogen or vector
attraction
reduction
requirements
listed
in this permit.

8)

If pollutant
concentrations
in the sludge no longer
meet the limitations
in Table 3, the limitations
in
The permittee
Table 2 and/or Table 4 must be used.
shall
determine
cumulative
pollutant
loadings
and/or
annual pollutant
loadings
for each land application
site or for sludge that is sold or given away.
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(Continued)
1.

Outfall

tions

and Self-Monitoring

Reouirements

201 (Continued)

d.

Self-Monitoring

Requirements

9)

The permittee
must provide
written
notification
to the
EPA and the State of
within
90 days of
the effective
date of the permit
of the location
of
any present
land application
site where sludge subject
to the cumulative
pollutant
loading
rates has been
applied.
This same notification
must be given for new
sites
as soon as possible,
but in no case later
than
30 days after
the sludge sample was collected.
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oecific
2.

Limitations

Outfall

and Self-Monitoring

Reouirementa

202

a.

Chemical

Pollutant

Limitations

1)

Sludge that is to be landfilled
shall be in strict
It is the responsibility
compliance
with 40 CFR 258.
of the permittee
to demonstrate
that sludge disposal
into the landfill
is in accordance
with 40 CFR 258 by
submitting
routine
"Paint
Filter
Test" and "Toxicity
Characteristic
Leaching
Procedure"
results
to the EPA.

2)

The permittee
shall
amount and percent
landfill.

report
solids

to the EPA the annual
of sludge transferred
to the
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Snecific
Limitations
(Continued)
2.

Outfall
b.

and Self-Monitoring

Reauirements

202 (Continued)

Vector

Attraction

Reduction

Limitations

Sludge to be landfilled
shall meet
listed
in Part 1.C.l.c.
with this
Sludge placed in a landfill
shall
other material
at the end of each

one of the alternatives
additional
alternative:
be covered with soil or
operating
day.

There are additional
vector
attraction
reduction
alternatives
available
in 40 CFR 503.33.
If the permittee
intends
to use one of these alternatives
the EPA must be
informed
at least
30 days prior
to its use.
These limits
are effective
necessary
to
by

February

immediately.

meet
19,

these
1995.

limits,

However,
then

If construction
is
they must be achieved
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Specific
Limitations
(Continued)
2.

Outfall
C.
1)

2)

and Self-Monitoring

Reouirements

202 (Continued)

Self-Monitoring

Requirements

At a minimum, upon the effective
date of this permit,
the paint
filter
test,
determination
of percent
solids
and applicable
vector
attraction
reduction
requirements
shall
be monitored
on a bimonthly
basis.
The toxicity
characteristic
leaching
procedure
shall
be monitored
once during
the life
of the permit.
Samples or measurements
shall
be representative
of the
nature of the sludge.
Sample collection
and preservation
shall
be performed
in a manner consistent
with the requirements
of 40 CFR
Part 503, 40 CFR 261 and/or other criteria
specified
in this permit.
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mnasement
1.

Practices

Land Application

Management

Practices

If the sludge or material
derived
from sludge meets the metals
limits
in Table 3 (Part I.C.l.a.1,
the Class A pathogen
reduction
limits
in Part I.C.l.b.1)
and one of the first
4
vector
attraction
reduction
alternatives
in Part I.C.l.c.,
the
following
management practices
are not required
unless
requested
by the permitting
authority
through permit
modification
procedures
under Part IV.0.
of this permit.
The permittee
site operations

shall
operate
and maintain
the land application
in accordance
with the following
requirements:

a.

The permittee

shall
provide
to the EPA and the State of
within
90 days of the effective
date of this
permit
a land,application
plan.
At a minimum, the plan is
to include
the components listed
in section
2.3 of the
latest
version
of the Region VIII
Biosolids
Management
Handbook.

b.

Application
of sludge shall
be conducted
in a manner that
will
not contaminate
the groundwater
or impair
the use
classification
for that water
(if the State has classified
it) underlying
the sites.
The permittee
must submit
information
to the EPA indicating
the State's
classification
for this groundwater.

C.

Application
of sludge shall
will
not cause a violation
standard
from discharges
of
application
sites.
Sludge
meters or less from waters
defined
in 40 CFR 122.2).

d.

Application
of sludge shall
be conducted
in a manner that
does not exceed the agronomic
rate for available
nitrogen
of the crops grown on the site.
At a minimum, the
permittee
is required
to follow
the methods for
calculating
agronomic
rate outlined
in the latest
version
of the Region VIII
Biosolids
Management Handbook (other
methods may be approved by the permitting
authority).
The
treatment
plant
shall
provide
written
notification
to the
applier
of the sludge of the concentration
of total
nitrogen
(as N on a dry weight basis)
in the sludge.
Written
permission
from the permitting
authority
is
required
to exceed the agronomic
rate.

e.

Application
of sludge to frozen,
ice-covered,
or snow
covered sites where the slope of the site exceeds six
percent
is prohibited.

be conducted
in a manner that
of any receiving
water quality
surface
runoff
from the land
shall
not be applied
to land 10
of the United States
(as
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.

Management

Practices

1.

Land Application

f.

No person shall
ice-covered,
or
land is greater
to six percent
met:

g-

is

(Continued)
Management

Practices

(Continued)

apply sludge for beneficial
use to frozen,
snow-covered
land where the slope of such
than three percent
and.is
less than or equal
unless one of the following
requirements
is

1)

there

80 percent

vegetative

ground

2)

approval
has been obtained
based upon a plan
demonstrating
adequate runoff
containment
measures.

Sludge shall
phosphorous

not be applied
content
of the

1)

for

sodium

bicarbonate

extraction,

2)

for

AB-DPTA extraction,

50 ppm;

3)

for

Bray

170 ppm;

4)

available
phosphorus
levels
upon the Bray Pl extraction
less.

Pl extraction,

cover;

or,

to sites
where the available
soil exceeds the following:
100 ppm;

shall
be determined
based
when the soil pH is 6.5 or

The permittee
may request
these limits
be modified
if
different
limits
would be justified
based on local
conditions.
The limits
are required
to be developed
in
cooperation
with the local
agricultural
extension
office
university.

or

h.

Sludge shall
not be applied
to any site area with standing
surface
water.
If the annual high groundwater
level
is
known or suspected
to be within
five feet of the surface,
additional
deep soil monitoring
for nitrate-nitrogen
as
described
in Part I.C.l.d.3)
is to be performed.
At a
minimum, this additional
monitoring
will
involve
a
collection
of more samples in the affected
area and possibly
more frequent
sampling.
The exact number of samples to be
collected
will
be outlined
in a deep soil monitoring
plan to
be submitted
to the EPA and the State of
within
90 days of the effective
date of this permit.
The plan is
subject
to approval
by the permitting
authority.

i.

The specified
cover crop shall
be planted
during
the next
available
planting
season.
If this does not occur,
the
permittee
shall
notify
the Director
in writing.
Additional
restrictions
may be placed on the application
of the sludge
on that site on a case-by-case
basis to control
nitrate
movement.
Deep soil monitoring
may be increased
under the
discretion
of the permitting
authority.
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.
L.

.

Management

Practices

(Continued)

1.

Land Application

j.

The sludge or the application
of the sludge shall
not
cause or contribute
to the harm of a threatened
or
endangered
species
or result
in the destruction
or adverse
modification
of critical
habitat
of a threatened
or
endangered
species after
application.

k.

When weather and or soil
conditions
prevent
adherence
to
the sewage sludge application
procedure,
sewage sludge
shall
not be applied
on the site.

1.

For sludge that is sold or given away, either
a label
shall
be affixed
to the bag or similar
enclosure
or an
information
sheet shall
be provided
to the person who
The label
or information
sheet shall
receives
the sludge.
contain:

Management

Practices

(Continued)

1)

The name and address of the person who prepared
sludge for sale or give away for application
to
land.

2)

A statement
that prohibits
sludge to the land except
instructions
on the label

3)

The annual whole sludge application
rate for the
sludge that does not cause the annual pollutant
loading
rates in Table 4 (Part 1.C.l.a.)
to b&
exceeded.

m.

Sludge subject
to
in Table 2 (Part
agricultural
land,
reclamation
site
loading
rates in

n.

If the
provide
sludge
comply

the
the

the application
of the
in accordance
with the
or information
sheet.

the cumulative
pollutant
loading
rates
I.C.1.a.)
shall
not be applied
to
forest,
a public
contact
site,
or a
if any of the cumulative
pollutant
Table 2 have been reached.

treatment
plant
applies
the sludge,
it shall
the owner or lease holder
of the land on which
is applied
notice
and necessary
information
to
with the requirements
in this permit.

the
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Management

Practices

(Continued)

1.

Land Application

Management

Practices

(Continued)

0.

Before sludge subject
to the cumulative
pollutant
loading
rates in Table 2 (Part 1.C.l.a.)
is applied
to the land,
the person who proposes
to apply the sludge shall
contact
the permitting
authority
to determine
whether sludge
subject
to the cumulative
pollutant
loading
rates in Table
2 has been applied
to the site since July 19, 1993.
1)

If sludge subject
to the cumulative
loading
limits
in
Table 2 has not been applied
since July 19, 1993, the
cumulative
amount for each pollutant
listed
in Table 2
may be applied
to the site in accordance
with Table 2.

2)

If sludge subject
to the cumulative
loading
limits
in
Table 2 has been applied
since July 19, 1993, and the
cumulative
amount of each pollutant
applied
to the
site in the 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 Table 2.

3)

If sludge subject
to the cumulative
Table 2 has been applied
since July
cumulative
amount of each pollutant
site in the bulk sewage sludge since
known, an additional
amount of each
not be applied
to the site.

loading
limits
in
19, 1993, and the
applied
to the
that date is not
pollutant
shall

P*

For sludge or material
derived
from sludge that is stored
in piles
for one year or longer,
measures shall
be taken
to ensure that erosion
(whether by wind or water)
does not
occur.
However, best management practices
should also be
used for piles
used for sludge treatment.
If a treatment
pile
is considered
to have caused a problem,
best
management practices.
could be added as a requirement
in
the next permit
renewal.

q-

The permittee
shall
inspect
the application
of the sludge
to active
sites
to prevent
malfunctions
and deterioration,
operator
errors
and discharges
which may cause or lead to
the release
of sludge to the environment
or a threat
to
human health.
The permittee
must conduct these
inspections
often enough to identify
problems
in time to
correct
them before
they harm human health
or the
environment.
The permittee
shall
keep an inspection
log
or summary including
at least
the date and time of
inspection,
the printed
name and the handwritten
signature
of the inspector,
a notation
of obsenrations
made and the
date and nature of any repairs
or corrective
action.
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Management
2.

Practices

Landfilling

The permittee

(Continued)

Management
shall

follow

Practices
these

management

practices:

a.

Landfilling
will
not

of sludge shall
be conducted
in a manner that
contaminate
the groundwater
underlying
the site.

b.

Landfilling
will
not
standard

of sludge shall
be conducted
in a manner that
cause a violation
of any receiving
water quality
from discharges
of surface
runoff.

C.

The landfilling
of sludge shall
not cause or contribute
the harm of a threatened
or endangered
species
or result
in the destruction
or adverse modification
of critical
habitat
of a threatened
or endangered
species.

d.

Landfilling
loo-year

e.

Public
access
public
is not
hazards.

f.

Explosive
gases generated
by the facility
25 percent
of the lower explosive
limit
the facility
structures
and 100 percent
explosive
limit
at the property
line.

of sludge
flood.

shall

not

restrict

the

flow

to

of a

to the site shall
be restricted
so that
exposed to potential
health
and safety

the

shall
not exceed
for the gases in
of the lower
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SDecial

Conditions

on Sludse

Storase

Sludge
Permanent storage
of sewage sludge is prohibited.
shall
not be temporarily
stored
for more than two years.
Written
permission
to store sludge for more than two years
Storage of
must be obtained
from the permitting
authority.
sludge for more than two years will
be allowed
only if it is
determined
that significant
treatment
is occurring.
F.

Recordkeeninq
1.

Recordkeeping

for

Land Application

a.

If the permittee
prepared
material
derived
from sludge
that meets the limits
in Table 3 (Part I.C.l.a.1,
the
Class A pathogen requirements
in Part 1.C.l.b.l)
and one
of the first
4 vector
attraction
reduction
alternatives
in
the
permittee
is
not
required
to
keep
Part I.C.l.c.,
records
on that material
unless otherwise
required
by the
permitting
authority.

b.

The permittee
is required
information
for at least

to keep the
5 years:

of each pollutant

following

1)

Concentration
I.C.1.a.).

in Table

2)

A description
requirements

of how the pathogen reduction
in Part 1.C.l.b.
were met.

31

A description
requirements

of how the vector
attraction
in Part 1.C.l.c.
were met.

4)

A description
of how the management
I.D. were met (if necessary).

5)

A description
of how the site restrictions
I.C.l.b.3)
were met (if necessary).

1 (Part

reduction

practices

in Part
in

Part
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Recordkeening
1.

(Continued)

Recordkeeping
7)

The following

for

Land Application
certification

(Continued)
statement:

"1 certify
under the penalty
of law, that the pathogen
requirements
in Part I.C.l.b.,
one of the vector
attraction
reduction
alternatives
in Part I.C.l.c.,
the management practices
in Part I.D.
(if necessary)
and the site restrictions
in Part I.C.l.b.3)
(if
This determination
has been
necessary)
have been met.
made under my direction
and supervision
in accordance
with the system designed
to assure that qualified
personnel
properly
gather and evaluate
the information
used to determine
that the pathogen requirements,
the
vector
attraction
reduction
requirements,
the
management practices
and the site restrictions
have
I am aware that there are significant
been met.
penalties
for false
certification
including
the
possibility
of imprisonment."
2.

Landfill

Recordkeeping

a.

The permittee
is required
information
for at least

to keep the
5 years:

following

1)

Results
of the paint
filter
tests,
determination
of
percent
solids
and toxicity
characteristic
leaching
procedure
tests
(Part I.C.2.a.).

2)

A description
requirements

3)

A description
of how the management
I.D. were met.

of how the vector
attraction
in Part I.C.2.b.
were met.
practices

reduction
in Part
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Recordkeening
2.

Landfill
4)

(Continued)
Recordkeeping

The following

(Continued)

certification

statement:

"I certify
under the penalty
of law, that the paint
filter
tests
and toxicity
characteristic
leaching
procedure
tests
Part I.C.2.a.,
one of the vector
attraction
reduction
alternatives
in Part I.C.2.b.
and
the management practices
in Part I.D. have been met.
This determination
has been made under my direction
and supervision
in accordance
with the system designed
to assure that qualified
personnel
properly
gather and
evaluate
the information
used to determine
that the
pathogen requirements,
the vector
attraction
reduction
requirements,
the management practices
and the site
restrictions
have been met.
I am aware that there
are significant
penalties
for false certification
including
the possibility
of imprisonment."
3.

Records

of monitoring

information

shall

and time

include:

a.

The date, exact
measurements;

b.

The initials
or name(s) of the individual(s)
performed
the sampling
or measurements;

C.

The date(s)

analyses

were performed;

d.

The time(s)

analyses

were

e.

The initials
the analyses;

f.

References
and written
procedures,
when available,
the analytical
techniques
or methods used; and,

9.

The results
of such analyses,
including
sheets,
instrument
readouts,
computer
etc.,
used to determine
these results.

place,

or name(s)

of sampling

or
who

initiated;

of individual(s)

who performed

the
disks

for

bench
or tapes,
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Recordkeening
4.

(Continued)

The permittee
shall
retain
records
of all monitoring
information,
including
all calibration
and maintenance
records
and all original
strip
chart recordings
for
continuous
monitoring
instrumentation,.
copies of all
reports
required
by this permit
and records
of all data
used to complete
the application
for this permit
for the
life
of the permit.
Data collected
on site,
copies of
Sludge Report forms, and a copy of this NPDES sludge-only
permit must be maintained
on site during
the duration
of
activity
at the permitted
location.
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MONITORING, RECORDING AND REPORTING REQUIREMENTS
A.

Reoresentative
Samr)linq.
Sludge samples used to measure
compliance
with Part I of this Permit shall
be collected
at
locations
representative
of the quality.of
sludge generated
at the treatment
works and immediately
prior
to land
application.

B.

Monitoring
must be conducted
Monitorins
Procedures.
according
to test procedures
approved under 40 CFR Part 503
unless other test procedures
have been specified
in this
sludge monitoring
permit.
See Part I.C. for any applicable
procedures.

C.

The Act provides
that any person
Penalties
for Tamperinq.
who falsifies,
tampers with,
or knowingly
renders
inaccurate,
any monitoring
device or method required
to be
maintained
under this permit
shall,
upon conviction,
be
punished
by a fine of not more than $10,000 per violation,
or by imprisonment
for not more than two years per
Second conviction
is punishable
by a
violation,
or by both.
fine of not more than $20,000 per day of violation,
or by
imprisonment
of not more than four years,
or both.

D.

Renortins

of Monitorins

Results.

The permittee
shall
provide
the results
of all monitoring
performed
in accordance
with Part I.C.,
and information
on
land application
sites,
site
management practices,
restrictions
and certifications
shall
be provided
no later
Each report
is for the
than February
19 of each year.
previous
calendar
year.
If no sludge was applied
to the
land during
the reporting
period,
"no sludge was applied"
Until
further
notice,
sludge monitoring
shall
be reported.
results
may be reported
in the testing
laboratory's
normal
format
(there
is no EPA standard
form at this time),
but
Legible
copies of these,
should be on letter
size pages.
and all other reports
required
herein,
shall
be signed and
certified
in accordance
with the Sisnatorv
Recuirements
(see
Part IV)
and submitted
to the Director,
Water Management
Division'and
the
Department
of Environment
and
Natural
Resources at the following
addresses:
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z.

eDortins
original

of Monitorins
to:

(Continued)

United States Environmental
Protection
Agency
Region VIII
Denver Place
999 18th Street,
Suite 500
Denver, Colorado
80202-2466
Attention:

copy to:

Results

Water Management Division
Regional
Sludge Program,
NPDES Branch (BWM-Cl
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wtional
Monitorins
bv the Permittee.
If the permittee
monitors
any pollutant
more frequently
than required
by this permit,
using
test procedures
approved under 40 CFR 503 or as specified
in this
permit,
the results
of this monitoring
shall be included
in the
calculation
and reporting
of the data submitted
on the Sludge
Report form.
Such increased
frequency
shall
also be indicated.

F.

CO

mlin

R

rtinq

1.

The permittee
shall
report
any noncompliance
including
transportation
accidents,
spills,
and uncontrolled
runoff
from
sludge transfer
or land application
sites which may seriously
endanger health
or the environment.as
soon as possible,
but no
first
became
later
than 24 hours from the time the permittee
aware of the circumstances.
The report
shall
be made to the
EPA, Region VIII,
Emergency Response Branch at (303) 293-1788
and the State of

2.

The following
occurrences
of noncompliance
shall
be reported
by telephone
to the EPA, Region VIII,
Compliance
Branch at
(303) 293-1628 by the first
workday
(8:OO a.m. - 4:30 p.m.
Mountain
Time) and the State of
by the first
workday
(8:OO a.m. - 4:30 p.m. Central
Time)
following
the day the permittee
became aware of the
circumstances:
a.

3.

4.

5.

limits,
the
Violation
of any of the Table 1 metals
pathogen limits,
the vector
attraction
reduction
limits
the management practices
for sludge that has been land
applied.

A written
submission
shall
also be provided
within
five
of the time that the permittee
becomes aware of the
circumstances.
The written
submission
shall
contain:
a.

A description

of the noncompliance

b.

The period
times;

C.

The estimated
if it has not

d.

Steps taken
reoccurrence

of noncompliance,

and its

including

time noncompliance
is
been corrected;
and,

or planned to reduce,
of the noncompliance.

exact
expected

eliminate,

days

cause;
dates

and

to continue
and prevent

The Director
may waive the written
report
on a case-by-case
basis if the oral report
has been received
within
24 hours
the Compliance
Branch, Water Management Division,
Denver,
Colorado,
by phone,
(303) 293-1628.
Reports
shall
be submitted
to the addresses
ReDortins
of Monitorins
Results.

or

in Part

11-D..

by
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Instances
of noncompliance
not
dher
Noncomnliance
ReDOrtinq.
within
24 hours shall
be reported
at the
required
to be reported
The
tlrne that monitoring
reports
for Part I1.D. are submitted.
reports
shall
contain
the information
listed
in Part II.F.3.
9

moection
presentation
bY law, to:

and Entrv.

The permittee

shall

allow

or authorized
representative
of credentials
and other documents

the Director,
thereof,
upon the
as may be required

1.

Enter upon the permittee's
premises
where a regulated
or activity
is located
or conducted,
or where records
kept under the conditions
of this permit;

facility
must be

2.

Have access
to and copy, at reasonable
times,
any records
must be kept under the conditions
of this permit;

3.

Inspect
at reasonable
times any facilities,
equipment
(including
monitoring
and control
equipment),
practices,
or
operations
regulated
or required
under this permit,
including,
but not limited
to, sludge treatment,
collection,
storage
vehicles
and containers,
and
facilities
or area, transport
land application
sites;
and,

4.

Sample or monitor
at reasonable
times,
for the purpose of
assuring
permit
compliance
or as otherwise
authorized
by the
or parameters
at any location,
including,
Act, any substances
but not limited
to, digested
sludge before dewatering,
dewatered
sludge,
sludge transfer
or staging
areas, any ground
or surface
waters at the land application
sites,
or sludges,
or vegetation
on the land application
sites.
soils,

5.

The permittee
shall
make the necessary
arrangements
with the
landowner
or leaseholder
to obtain
permission
or clearance,
so
that the Director,
or authorized
representative
thereof,
upon the presentation
of credentials
and other documents as may be required
by law, will
be
permitted
to enter without
delay for the purposes of
performing
their
responsibilities.

that
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COMPLIANCE RESPONSIBILITIES
A.

Duty to Comrslv.
The permittee
must comply with all
conditions
of this permit.
Any permit
noncompliance
constitutes
a violation
of the Act and is grounds for
enforcement
action;
for permit
termination,
revocation
and
reissuance,
modification,
or for denial
of a permit
renewal.
The permittee
shall
give the Director
advance notice
of any
planned changes at the permitted
facility
or of any activity
which may result
in permit
noncompliance.

B.

Penalties

C.

for

Violations

of Permit

Conditions.

1.

The Act provides
that any person who violates
a permit
condition
implementing
Sections
301, 302, 306, 307, 308,
318, 402, or 405 of the Act is subject
to a civil
penalty
not to exceed $25,000 per day for each
violation.
Any person who neqlisentlv
violates
permit
conditions
implementing
Sections
301, 302, 306, 307,
308, 318, 402 or 405 of the Act is subject
to a fine of
$2,500 to $25,000 per day of violation,
or imprisonment
Any person who
for not more that 1 year, or both.
knowingly
violates
such sections
or such conditions
is
subject
to a fine of $5,000 to $50,000 per day of
violation,
or imprisonment
for not more than 3 years,
or
both.
Any person who violates
Sections
301 302, 303,
306, 307, 308, 318, 402, or 405 of the Act and who knows
at that time that he thereby
places another person in
imminent
danger of death or serious
bodily
injury,
shall,
upon conviction,
be subject
to a fine of not more
than $250,000 or imprisonment
of not more than 15 years,
or both.

2.

Any person who violates
permit
conditions
implementing
Sections
301, 302, 306, 307, 308, 318, 402, or 405 of
the Act may be assessed an administrative
penalty
by the
Administrator.
Administrative
penalties
are not to
exceed $10,000 per day for each day during
which the
violation
continues,
with the maximum amount of any
penalty
not to exceed $125,000.

Need to Halt or Reduce Activity
not a Defense.
It shall
not
be a defense for a permittee
in an enforcement
action
that
it would have been necessary
to halt or reduce the permitted
activity
in order to maintain
compliance
with the conditions
of this permit.
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The permittee
Dutv to Mitigate.
to minimize
or prevent
any land
permit.

shall
take
application

all reasonable
steps
in violation
of this

E.

The permittee
shall
at all
Proner Oneration
and Maintenance.
times properly
operate
and maintain
all facilities
and systems of
treatment
and control
(and related
appurtenances),
including
but
not limited
to, all treatment,
transportation,
and application
equipment
which are installed
or used by the permittee
to achieve
Proper operation
compliance
with the conditions
of this permit.
and maintenance
also includes
adequate laboratory
controls
and
This provision
requires
appropriate
quality
assurance
procedures.
the operation
of back-up or auxiliary
facilities
or similar
systems which are installed
by a permittee
only when the operation
is necessary
to achieve compliance
with the conditions
of the
permit.
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GKNERAL REQUIREMENTS
A.

The permittee
shall
give notice
to the
Planned Changes.
Director
as soon as possible
of any planned physical
Notice
alterations
or additions
to the permitted
facility.
is required
only when:
1.

The alteration
or addition
could significantly
change
the nature or increase
the quantity
of pollutant
land
applied.
This notification
applies
to pollutants
which
are not subject
to limitations
in the permit;
or,

2.

The alteration
or addition
to a permitted
meet one of the criteria
for determining
facility
is a new source.

facility
whether

may
a

B.

The permittee
shall
give
Anticipated
NoncomDliance.
notice
to the Director
of any planned changes in the
permitted
facility
or activity
which may result
in
noncompliance
with permit
requirements.

advance

C.

This permit
may be modified,
revoked and
Permit Actions.
The filing
of a request
or terminated
for cause.
reissued,
by the permittee
for a permit
modification,
revocation
and
or a notification
of planned
or termination,
reissuance,
changes or anticipated
noncompliance,
does not stay any
permit
condition.

D.

If the permittee
wishes to continue
an
Duty to ReaDDlY.
activity
regulated
by this permit
after
the expiration
date
the permittee
must apply for and obtain
a
of this permit,
The application
should be submitted
at least
new permit.
180 days before
the expiration
date of this permit.'

E.

The permittee
shall
furnish
to
Duty to Provide
Information.
within
a reasonable
time, any information
the Director,
which the Director
may request
to determine
whether cause
revoking
and reissuing,
or terminating
exists
for modifying,
or to determine
compliance
with this permit.
this permit,
The permittee
shall
also furnish
to the Director,
upon
copies of records
required
to be kept by this
request,
permit.
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When the pennittee
becomes aware that it
ur
Information.
falled
to submit any relevant
facts
in a permit
application,
or
submitted
incorrect
information
in a permit
application
or any
it shall
promptly
submit such facts or
report
to the Director,
information.

G.

matorv
submitted

Reo-uirements.
to the Director

All applications,
shall
be signed

applications
shall
officer
or ranking

reports
or information
and certified.

1.

All permit
executive

be signed by either
elected
official.

a principal

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
above and submitted
to the Director;

by a person
and,

described

b.

The authorization
specifies
either
an individual
or a
position
having. responsibility
for the overall
operation
such as the position
of plant
of the regulated
facility,
position
of equivalent
manager, superintendent,
or an individual
or position
having
responsibility,
(A duly
overall
responsibility
for environmental
matters.
authorized
representative
may thus be either
a named
individual
or any individual
occupying
a named position.)

3.

If an authorization
under Part
Changes to authorization.
IV.G.2.
is no longer accurate
because a different
individual
or position
has responsibility
for the overall
operation
of
a new authorization
satisfying
the requirements
the facility,
of Part IV.G.2.
must be submitted
to the Director
prior
to or
together
with any reports,
information,
or applications
to be
signed by an authorized
representative.

4.

Certification.
section
shall

Any person signing
a document
make the following
certification:

under

this

,I1 certify
under penalty
of law that this document and all
attachments
were prepared
under my direction
or supervision
in
accordance
with a system designed
to assure that qualified
personnel
properly
gather and evaluate
the information
Based on my inquiry
of the person or persons who
submitted.
manage the system,
or those persons directly
responsible
for
gathering
the information,
the information
submitted
is, to
the best of my knowledge
and belief,
true,
accurate,
and
complete.
I am aware that there are significant
penalties
for
submitting
false
information,
including
the possibility
of
fine and imprisonment
for knowing violations."
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The Act provides
that any
Penalties
for Falsification
of Reuorts.
person who knowingly
makes any false statement,
representation,
or
certification
in any record or other document submitted
or
required
to be maintained
under this permit,
including
monitoring
reports
or reports
of compliance
or noncompliance
shall,
upon
conviction
be punished
by a fine of not more than $10,000 per
violation,
or by imprisonment
for not more than six months per
violation,
or by both.

I.

Availability
of ReDOrtS.
Except for data determined
to be
confidential
under 40 CFR Part 2, all reports
prepared
in
accordance
with the terms of this permit
shall
be available
for
public
inspection
at the offices
of the
Department
Environment
and Natural
Resources and the Director.
As required
by the Act,
permit
applications,
permits
and all data necessary
determine
compliance
with the permit
conditions
or applicable
Federal
or State sludge regulations
shall
not be considered
confidential.

of
to

J.

Nothing
in this permit
Qil and Hazardous Substance Liabilitv.
shall
be construed
to preclude
the institution
of any legal
action
or relieve
the permittee
from any responsibilities,
liabilities,
or penalties
to which the permittee
is or may be subject
under
Section
311 of the Act.

K.

Prooertv
Rights.
The issuance
of this permit
does not convey any
property
rights
of any sort,
or any exclusive
privileges,
nor does
it authorize
any injury
to private
property
or any invasion
of
personal
rights,
nor any infringement
of federal,
state or local
laws or regulations.

L.

Severability.
The provisions
of this permit
are severable,
and if
any provision
of this permit,
or the application
of any provision
of this permit
to any circumstance,
is held invalid,
the
application
of such provision
to other circumstances,
and the
remainder
of this permit,
shall
not be affected
thereby.

M.

Transfers.
permittee

This

permit

may be automatically

transferred

to a new

if:

1.

The current
in advance

permittee
notifies
the Director
of the proposed transfer
date;

at least

30 days

2.

The notice
includes
and new permittees
permit
responsibility,
and,

3.

The Director
does not notify
the existing
permittee
and the
proposed new permittee
of his or her intent
to modify,
or
revoke and reissue
the permit.
If this notice
is not
received,
the transfer
is effective
on the date specified
in
the agreement mentioned
in paragraph
2. above.

a written
agreement between the existing
containing
a specific
date for transfer
of
coverage,
and liability
between them;
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te or Federal
Laws.
Nothing
in this permit
shall
be construed
to preclude
the institution
of any legal action
or relieve
the
permittee
from any responsibilities,
liabilities,
or penalties
established
pursuant
to any applicable
state law or regulation
under authority
preserved
by Section
510 of the Act or any
applicable
Federal
or State transportation
regulations,
such as
but not limited
to the Department
of Transportation
regulations.

0.

Reopener Provision.
This permit may be reopened and modified
(following
proper administrative
procedures)
to include
the
appropriate
sewage sludge limitations
(and compliance
schedule,
if
necessary),
management practices,
other appropriate
requirements
to protect
public
health
and the environment,
or if there have
been substantial
changes (or such changes are planned)
in sludge
use or disposal
practices;
applicable
management practices
or
numerical
limitations
for pollutants
in sludge have been
promulgated
which are more stringent
than the requirements
in this
permit;
and/or
it has been determined
that the permittee's
sludge
use or land application
practices
do not comply with existing
applicable
state or federal
regulations.
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NUTRIENT MANAGEMENT PLANNING
Nutrient ManagementPlanning
Many factors can affect the likelihood of nitrate leachingfrom land-appliedsewagesludgeto ground
water. Theserange from physical factors, such as soil type and climatic conditions, to management
techniquesusedduring the applicationof sewagesludge. TableH-1 describesthe major physicalfactors
influencing the transportof land-appliednitrogen to ground water. Many of the factorsthat affect the
off-site transportof nutrientsto surfacewateraredescribedin TableH-2. This tablefocuseson physical
factors,althoughmanagementtechniquesusedin the applicationof sewagesludgecanalsoaffect off-site
transport.
Nutrient managementrepresentsthe most effective way to reduce offsite nitrogen transport, as it
incorporatesprinciples that lower nitrogen lossesto all environmentalmedia -- surfacewater, ground
water, air, and soil. Simply put, the most effectiveway to reducethe loss of fertilizer-derived nitrate
to ground water is to reducethe quantity of nitrogen applied. Comprehensivenutrient management
planning incorporatesa variety of measuresthat minimize the edge-of-fielddelivery of nutrients and
minimize the leachingof nutrientsfrom the root zoneby eliminatingthe applicationof excessnutrients,
improving the timing of nutrientapplication,andusingagronomiccropproductiontechnologyto increase
nutrient useefficiency. Many localitiesand Statesrequirenutrient managementplanningfor an array of
land usetypes,especiallyagriculturallands. Theprincipal componentsof nutrientmanagementplanning
are summarizedin Table H-3. Additional sourcesof information on nutrient managementplanning
include county extensionagents,soil conservationservicedistrict conservationists,and agricultural
consultants. Someof the recommendations
includedin Table H-3, especiallytheseassociatedwith the
considerationof environmentallyhigh risk areas,needan assessment
of site-specificconditions (e.g.,
depthto ground water and soil type).
Nutrient managementplanningis particularlyimportantto understandwhensewagesludgeor anynutrient
sourceis land appliedto more environmentallysensitiveareas,suchas:
Landsnear surfacewater or wetlands
Soils with high leachingindices
Irrigated land in humid regions
Highly erodible soils
Shallow aquifers
Karst topographycontainingsink holesand shallow soils over fracturedbedrock.
In someinstances,it may be betterto avoidthe applicationof sewagesludgealtogether. Suchlocations
include:
Areashaving a shallow depthto groundwater, or seasonalhigh water table, especiallyif soils
are coarse-textured.
Soils with very high (sands)or very low (clay) permeability, and poorly drainedsoils.
Steepslopes. If impossibleto avoid application,useerosionand sedimentcontrols.
Areaswherethe soil coveris limited (e.g., lessthanapproximately4 feet thick in the humid east
coast)over bedrock, sink holes, and water table.
H-1
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PLANNING (Continued)

Nutrient managementplanning, as described in the previous section, is the most effective way of reducing
the quantity of land-applied nutrients available to contaminate surface and ground water. In addition to
nutrient management planning to reduce the quantity of nutrients applied and increase nutrient uptake
efficiency, sediment-bound nutrients (e.g, orthophosphate) should be managedusing erosion and sediment
controls.
Nutrient runoff from the land is a function of the nutrient quantity and concentration in its carrier (water
or sediment), the mass of the carrier, and the ease at which delivery to receiving waters can occur.
Nutrient management planning serves to reduce nutrient quantities and concentrations. A variety of best
management practices (BMPs) to control erosion and sediment can be used to reduce the carrier mass and
reduce pollutant delivery. Table H-4 briefly defines these BMPs. The choice of BMPs and their
effectiveness depends on complex site-specific factors such as soil type, slope, local climatic conditions,
crop type and farming technique, and farmer diligence. It is impossible to describe in this document all
of the considerations that must be taken into account when identifying BMPs to be used on a particular
site. Most State and local agricultural agencies have done extensive research on the effectiveness and
suitability of BMPs for their jurisdictions. For example, the USDA - Soil Conservation Service sponsors
a series of Field Office Technical Guides (FOTGs) that contain a variety of information on soil
conservation practices and resource management, including standardsand specifications for BMPs. These
guides are prepared for specific geographic areas.
When evaluating BMPs to reduce erosion and sediment run-off, it is critical to recognize that some
techniques, depending on site-specific conditions, can actually have the potential to increase nitrogen
leaching by reducing and/or storing the carrier mass. Techniques that reduce the carrier mass (e.g.,
conservation tillage, terracing) may increase the concentration of nutrients, while techniques to contain
sediments (e.g., sediment detention basins) may increase the amount of time available for leaching. The
potential for enhanced ground-water contamination from these practices is extremely site-specific. Table
H-5 provides general information on the effectivenessof certain BMPs on protecting ground and surface
water bodies. It is interesting to note that only nutrient managementplanning and the use of cover crops
definitively protect both surface and ground water resources.
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PLANNING (Continued)

MAJOR FACTORS INFLUENCING TRANSPORT OF LAND-APPLIED
NITROGEN TO GROUND WATER

Factor
Climate
Precipitation

Impact on Ground Water
Precipitation and/or irrigation has a dominant effect on the leaching of nitrate
to ground water. The extent of nitrate leaching is directly related to the
amount of water infiltrating the soil. Nitrate is most likely to leach below the
root zone when soil is at or near saturation (enables maximum hydraulic
conductivity). Heavy precipitation immediately after application also
increases nitrate losses to ground water, especially if soil is permeable.

Evapotranspiration

Evapotranspiration rates in excess of precipitation and/or irrigation will
reduce the potential for nitrate leaching as there is usually insufficient water
to transport nitrate past the root zone. Conversely, if evapotranspiration rates
are low, water and dissolved materials (e.g., nitrates) can move downward
below the root zone.

Temperature

Temperature affects all nitrogen transformation processes (e.g,
immobilization, mineralization, nitrification. and denitrification). However,
temperature impacts on the movement of water and solutes in soils are poorly
understood and are likely to be only a small factor in nitrate leaching.

Soil Prowxties
Water Content

Soluble nitrate is transported by soil water. Increased soil water levels
increase the movement of water and nitrate within and below the root zone.

Bulk Density

Decreasing porosity or increasing bulk density (the two are inversely related)
decreases the leaching potential of nitrogen by decreasing the cross-sectional
area available for mass flow and increasing path lengths of water flow.

Hydraulic Conductivity

Soils with high hydraulic conductivity in relation to the initial infiltration of
water (e.g., sands) have a greater potential for the mass transport of water
and dissolved solutes below the root zone.

Texture

Particle size distribution affects water retention, porosity, hydraulic
conductivity, and adsorption capability. In general, coarser soils (e.g., sands)
have greater capacity for mass transport and fewer opportunities for
adsorption of nitrogen. Finer soils (e.g., silts and clays) have a greater
capacity for adsorption, which reduces the leaching potential of nitrate. Soils
with extremely high or extremely low permeabitity should be avoided.
Highly permeable soils are too susceptible to leaching, while soils with low
permeability may have internal drainage problems that restrict sludge
decomposition.

Soil Structure

Highly structured soils have preferential pathways allowing the mass transport
of water and solutes below the root zone.

Depth to Ground Water

Shallow ground water has a greater potential for contamination with nitrates
because the distance and resulting travel time for materials leached below the
root zone is lessened.

Source: Adapted from Spectrum Research, Inc.
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TABLE H-2 MAJOR FACTORS INFLUENCING TRANSPORT OF LAND-APPLIED
NUTRIENTS TO SURFACE WATER
Impact on Surface Water
Factor

Nitrogen

Phosphorus

Highest concentration of N in run-off
occurs with first significant
rainfall/run-off event after
application. Becauseof high
solubility/mobility of N, the
concentration and availability of N at
the soil surface dissipateswith time.

Highest concentration and loss of P in
run-off occurs with first significant
rainfall/run-off event after application.
The availability of soluble P in run-off
dissipates rapidly with time, becauseP
has a propensity to adsorb to soil
particles. Since massloss of P is
related to sediment transport, peak runoff loading of P corresponds to peak
sediment loads.

Rainfall Intensity

Run-off occurs when precipitation
exceedsinfiltration. As rainfall
intensity increases,infiltration
decreasesand run-off rate increases.
Increasedamount and velocity of
run-off increasesthe energy available
for nitrogen extraction and transport.

Run-off occurs when precipitation
exceedsinfiltration. As rainfall
intensity increases,infiltration decreases
and run-off rate increases. Increased
amount and velocity of run-off increases
the energy available for sediment
transport, and therefore, phosphorous
loss.

Rainfall
Duration/Amount

As rainfall duration/amount increase,
conditions for subsurfaceleaching of
nitrogen also increase. Nitrogen may
leach below the zone of surface runoff leach extraction and transport,
thus decreasingnitrogen
concentration in run-off.

Increasedrainfall duration/amount may
affect depth of surface interaction with
soil-adsorbed phosphorus. Since
phosphorus is much less soluble and
mobile than nitrogen, the concentration
of phosphorus in run-off is altered less
than that of nitrogen.

Time to Run-off After
Application

Nitrogen concentration in run-off and Phosphorusconcentration in run-off and
time to run-off are inversely related;
time to run-off are inversely related;
run-off concentrationsof nitrogen
run-off concentrations of phosphorus
increaseas time to run-off decreases. increase as time to run-off decreases.
As the time from application to run-off
As the time from application to runoff event increases,a greater
event increases,a greater proportion of
the phosphorus is immobilized or
proportion of the nitrogen is
immobilized or leachedbelow the
adsorbed/precipitatedon soil surfaces
and not available in soluble form for
zone of surface run-off extraction.
run-off.

Climate
Rainfall/run-off
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TABLE H-2 MAJOR FACTORS INFLUENCING TRANSPORT OF LAND-APPLIED
NUTRIENTS TO SURFACE WATER (Continued)
Impact on Surface Water
Factor

Nitrogen

Phosphorus

Soil texture affects infiltration rates,
soil erodibility, particle transport
potential. Run-off typically increases
on fine-grained soils, while
infiltration increaseson coarsegrained soils (e.g., sand). Time to
run-off is longer on coarse-grained
soils, possibly reducing initial run-off
lossesof soluble nitrogen.
Conversely, time to run-off typically
decreaseswith fine-grained soils.
Run-off velocity also increaseswith
fine-grained soils.

Soil texture affects infiltration rates, soil
erodibility, particle transport potential.
Soil texture also affects phosphorus
adsorption sites. Run-off typically
increaseson fine-grained soils, while
infiltration increaseson coarse-grained
soils (e.g., sand). Time to run-off is
longer on coarse-grained soils, possibly
reducing initial run-off losses of soluble
phosphorus.

Surface
Crusting/Compaction

Decreasesinfiltration rates, reduces
time to run-off, and increasesinitial
concentrations of soluble-nitrogen.

Decreasesinfiltration rates, reduces
time to run-off, and increasesinitiai
concentrations of soluble-phosphorus.

Water Content

As the water content of soil
increases,especially if soils are wet
at the time of application, the run-off
potential may be increased, time to
run-off may be reduced, and the
amount of subsurfaceleaching
reduced.

As the water content of soil increases,
especially if soils are wet at the time of
application, the run-off potential may be
increased, time to run-off may be
reduced.

Slope

Increasing slope may increaserun-off
rate and soil detachment/transport.
In general, slopes of less than 6
percent are considered suitable for
land application; less than 4 percent
is ideal. Steeperslopes can be used
if careful crop and soil management
is employed.

Increasing slope may increase run-off
rate and soil detachment/transport. In
general, slopes of less than 6 percent
are considered suitable for land
application; less than 4 percent is ideal.
Steeperslopes can be used if careful
crop and soil managementis employed.

Degree of Aggregation
and Stability

Affects infiltration rates, crusting
potential, effective depth for
entrainment, sediment transport
potential, and adsorbednitrogen
enrichment in sediments.

Affects infiltration rates, crusting
potential, effective depth for
entrainment, sediment transport
potential, and adsorbedphosphorus
enrichment in sediments,

&iJ
Soil Texture

Source: Adapted from Spectrum Research,Inc.
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COMPONENTS OF NUTRIENT MANAGEMENT

PLANNING

Application Rate: Avoid applying excess fertilizer by using rates recommendedas a result of soil testing,
consideration of all possible available sources of nitrogen (e.g., nitrogen available in the soil, nitrogen
contributions to the soil from legumes grown in rotation or other residual crops, carryover nitrogen from
previous years of fertilization, other significant sources of nutrients (e.g., irrigation water, commercial
fertilizers)), and an understanding of the growth requirements of the crop. Use the minimum amount of
fertilizer necessaryto meet the plant needs. Ensure that crop yield estimatesare realistic, basedon producerdocumented yield history and other relevant information. Appropriate methods include averaging the three
highest yields in five consecutive crop years for the planning site, or other methods based upon criteria used
in developing a State Land Grant University’s nutrient recommendations. In lieu of producer yield histories,
universitv recommendationsbasedon internretation of soils data mav be used.
Timing of Application: Apply sludge and fertilizer as close as possible to the time required for maximum
plant uptake. Avoid fall and winter applications for spring-planted crops. Time application to minimize
leaching losses from rainfall or irrigation (i.e., apply after these events). Also time application to avoid
periods of heavy rainfall and critical erosion periods. Use seasonally split nitrogen applications on most soils
to improve efficiency of nitrogen use and reduce total site loading. Avoid application to frozen soils.
Method of Nutrient Application. Use application methods that promote efficient nutrient use.
Incorporate or inject sludge beneaththe soil surface when possible. Avoid application methods that contribute
to soil erosion.
Ensure Application Equipment (e.g., sprayer, spreader) Works Properly: Calibrate equipment frequently.
Calibrate on similar terrain and at speedssimilar to actual spraying condition. Check distribution pattern of
snraver/sDreader. Ensure uniform distribution.
Practice Water Conservation:
irrigation.

Avoid excess irrigation.

Use sensorsto determine the need and timing of

Keep Detailed Records: Record information on nutrient managementprocedures. Include such information
as brand used, formulation, date and time of application, amount of application, climatic conditions during
application, irrigation schedule, and annual quantities of fertilizers used.
Leave Vegetated Buffers Around Water Bodies: Maintain and repair unfertilized vegetative buffer strips
around water bodies.
Use Cover Crops: Use small grain cover crops to scavengenutrients remaining in the soil after harvest of
the principal crop, particularly on highly leachablesoils.
Control Phosphorus Losses: Minimize loss of phosphorous from fields through a combination of erosion and
sediment controls.
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TABLE H-4 BMPs SUITABLE FOR EROSION AND SEDIMENT CONTROL

BW%v
ReducesCarrier Mass
ConservationTillage

DWTipi.i0n

Any tillage or planting system that leaves at least 30 percent of the soil
surfacecoveredwith crop residueafter planting. Primary techniquesinclude
no-till, ridge-till. and other minimum till practices. Conservation tillage
decreasessoil erosion and surfacerunoff and increasesinfiltration.

Contouring

A systemwhere agricultural field preparation and tilling is conductedin the
direction of the land’s contour instead of cutting across contour lines.
Contouring is effective at reducing soil Lossassociatedwith agricultural
activities. Contouring is most effective on permeable soils with mild slopes
If heavy, intense rainfalls occur, contouring loses effectivenessbecausethe
furrows may overtop and fail.

Terraces

Terracesare constructed,flattenedareassuitable for planting, that cut across
the natural slope of a site. By reducing slope length, terracesreduce runoff
velocity and can reduce soil loss upwards of 90 percent. Terraces serve to
store water temporarily, allowing sedimentto deposit and water to infiltrate.
If terracesare overtoppedby intenseprecipitation, severeerosion can occur.

Cover Crops

The planting of crops (e.g., grains or grasses)to reduce the amountof time
an area is left fallow. Cover crops decreasenutrient losses to ground water
through plant uptake of nutrients. Legume cover crops will tie up soil
nitrogen during the winter and will provide nitrogen for subsequentcrops.
The residual nitrogen from legumesmust be considered when determining
nutrient requirementsfor future crops.

VegetativeFilter Strips

Bands of natural or planted vegetation situated between pollutant source
areasand receiving waters. Filter strips remove soil particles and soil-bound
nutrients from runoff as it passesthrough. Filter strips work best in flatter
areas,as they can lose their sediment-trappingefficiencies if inundatedwith
high volumes of fast moving runoff. The neededwidths for vegetativefilter
strips will vary dependingon site specific conditions.

ReducesPollutant Deliverv
Terraces

Seeabovedescription.

VegetativeFilter Strips

Seeabovedescription.

SedimentDetention
Basinsand Ponds

Large structures designedto reduce peak run-off rates and to remove a
certain percentage of sediment and sediment-boundnutrients in run-off.
There are three basic types of detention ponds: dry ponds, wet ponds, and
extended wet ponds. Each type operates slightly differently and the
appropriateone shouldbe selectedbasedon site-specificconditions and local
requirements.

Infil~ation Trenches

Subsurfacetrenchestypically tilled with coarse material that servesto slow
and store run-off so that it can infiltrate into the soil.

Source: Adapted from Dillaha 1990.

H-7

NUTRIENT MANAGEMENT

PLANNING (Continued)

TABLE H-5 EFFECTS OF CERTAIN BMPs ON SURFACE AND GROUNTI WATER
Effect on
Ground Water

Surface Water
Positive (P)

Conservation Tillage
I Contouring

P

I

I
I

No Effect (NE) or Adverse (A)
NE/A

Terraces

P

NE/A

Cover Crops

P

P

Vegetative Filter Strips

P

NEIA

Sediment Detention Basins and Ponds

P

A

Infiltration Trenches

P

NE/A

P

P

Nutrient Management

1

Source: Adapted from Dillaha 1990; Logan 1990; and Camacho 1990.
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