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Thus £PA Regional Administrators, in reviewing grant applications,
1eed policy information on methods of siudge utilization or disposal which
are envirvonmentally accepiable. '

2. Previous Policy Staterents:

In October, 1970 the Council on Environmental Quality sent a report
to the President, entitled "Ccean Dumping - A Hational Policy.” In that
report, the following stavements wore wmade: ", . . The Council on Environ- '
mental Quality recoamends the fFoliewing policies relating to spccific types
of wastes currently being dumped in the occan, in estuaries, and in the
Great Lakes: '

Ocean Jdumping of undigested sewage sludge should be stopped as
soon as pessible and no now sources allowed.

Ocean dumping of digestad or other stabilized sludge should be
phascd out and no new sourcas allowed. In cases in wiich
substantial facilities and/or significant commitments oxist,
continued ocean durning may te necessary until alternatives can
be duveloped and impiemented. But continued ocean dumping

3 - [P 1 N "
should be considored an interim measvre, . M.

In accordance with the CEQ reccmmendation, an EPA interim policy
dated October 21, 1871, was issued to the Regional Adwinistrators for
their guidance in the arant making process. The interim policy pro-
hibited the issuance of grants for new trecatment facilities which would
dispose of sludge to the ccean. Grants to existing Tacilities which
practices ccecn disposal of sludge could not be made unless the oractice
was discontinucd before the completion of construction. Haivers were
allowed when cessation of oczan disposal could not be reascnably accomplished
within the construction wime freme. Waiver requests had to be accompanied
by a time schedule and plan of accion for phasing out ocean sludge disposal.

On September 29, 1972, the President's Hater Pollution Control
Advisory Board, in its report "Ocecan Disposal Practices and Effects,”
stated among its conclusions: '

“. ... the board hes heard convincing 2
of toxic substances, primarily the heavy matals, In municipal sewaqge
creates special problems In tie ultimate disposal of the resulting sludge
from treatment plants. These substances nave on adversa effect through

yidonce thaft the presence
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their possible entry into the marine food chain when ultimate disposal

of sludge is in the ocaen.,  Similarly, edverse effects follew from dis-
charges to the atrmusnhere of these substances if incincration is selected
as the method of sludge disposal. Even vhen sludge disposal is to land,
the presence of these toxic raterials comnlicates the problom and {intro-
duces difficulties in the ultimate use of land. . .".

On October 23, 1972, the Marine Protection Research and Sanctuaries
Act was cnacted. It is the stated purpose of this Act ". . . to regulate
the transportation of macerial Trom the United States for dumping into.
ocean viaters . . " "Material" is defined in the Act to include sewage
sludge.

On April 5, 1973, the Ervironnental Protecticon Agency issued
"Interim Regulations Coverning Transpertation for Oumping, and Bumping
of Matevrial inta Ccean iters®. These state, in pars, ", . whan
Title 1 of the Act hecowas eftective on April 23, 1973, it will generally
be unlawful to depart a rort in the United States for the purposa of
dumping material in the oceans, or dumping material in the territorial
or contiqguous zone of the Unilted States, nnlass the person engaged in
such transport or dumping has first obtained a permit from EPA., . .".

On June 11, 1573, the Envivonmental Protection Agjency published
proposed "Standards of Performance Tor New Stationary Sources" to
restrict air pollution enissions from seven source catecories. Sewaqe
sludge incinerators were included in the coverage of these standards.

A1l of the reports, legisiation, regulations, and standards material
cited above restrict wastewator treatwent authorities concerning the
ultimate disposal of residues rasulting from their wastewater treatment
process, without providing counsel as to the disposal methods which would
be environmentally scund, or at least doemod acceptable. This has
created a2 sericus situation of uncertainty and concern to those treat-
ment authorities, and to cnvivoamantalists as a whole. If left umresolved,
this problem situation can onaly beccme worse, as the FL.92-500 require-
ments for universal secondary treetment produce greater quantities of sewage
sludge than are produced today. : :

WORK GROUP

An EPA work group wesd estavlisred to davelep a pasitive Agency policy
conceraing the disposal of sludge from publicly owned vastovater treati-
ment plants.  This group ultinately includ-d representatives from the
Office of Air and Mater Programs, Office of Rascarch and Levelopinent,
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Office of Solid Waste Management Programs, Office of Toxic Substances,
Office of Plarning and Evaiuation, and Region III. Ia addition to the
EPA representatives, Mr. Steffen Plaehn of the Council on Environmental
Quality participated with the work group throchout. Major assistance
was also provided by Dr. Thomas Hinesly, consultant to the Office of
the Under Secretary of the Army. Hear the end of its work, the group
also received advice from representacives of the United States Depart-
ment of Agriculture and tha Food and Drug Auministration.

The Environmental Protecticn Acency dratt policy statement concern- -
ing acceptable methods, Lased upon current kpowledce, for the utitization
or digsposal of sludacs Vron publicly ounad vastewater treatrent plants,
represents a product of the worx group. .

Early in its deliberation, the work group decided that its effort
should be tuo-fold: (1) The (avelcpment, for innediate practical use,
of a sludge dizposal policy which would reflect current infornwation
concerning the environmental scundness of various sludge disposal methods.
This policy wouid be usad by Regional Admin{strators in the evaluation
of apnlications for Federal assistance to construct wastewater treaiment
works, and {2} The developrient of a sludge policy which would {dentify
eptimun sludge utilization cr disposal technology. Tnis policy would
result Trom a scund fedeval research and develoument program specifically
designed for tnis purpose. |

The work group is now engaged in designing the R&D program for
the optimum sludge method policy. It is expected that this design will
be completed wnen the commants on the proposed statement are received.
The design would, necessarily, coordinete the related activities of all
participating Federal agencies. Representatives of such agencies will
be included within the design group. :

SUMIARY OF POLICY STATEMENT

The policy statement for immediate use, based upon current knculedge,
is tha subject of this merorandum (Tab £). This policy statenent dascribes -
acceptable methods for the utilization ov disposal of sludge from publicly
owned wastesater treatrent plants. It is divided into two essential
parts; the first part describzs methods in which the sludge is used to
serve a useful purpose beyond mera disposal, and the sccond part describes
methoas which provide only for disposal. Both parts, of course, in-
clude unly methods vhich are envirowrentally accoptable.

e e+ et o St



Methods which are not on the list are not acceptable, a]though
the policy statemont provides for the Environmental Protection Agency
to encourage and assist in the develepment of new or advanced procedures.

In the policy statement, "Group I: Sludge Utilization Methods”
now includes only one basic category. This category is reccgnized by
the statement: “Stablliz tion and subseaquent land opplication for
agriculture, enhancement of parks, forests, and reclamation of poor or A
damaged terrain, is an environmantally acceptable method for the utiliza-
tion of siudge". Stabiiizaticn and land anjllcat1on ara further
defined in subsequent passages to this initial statement and special
precautions are stipulated for the protection of public health, around
water protection, centrolling surface vater runoff, the choice of crops
suitable for sludge applicaticn, application rates, cnd monitoring.

"Group II: Sludge Disposal tathods” includes sludoe landfills
fnvolving mixed sludije and solid luStGS and sludge incineration and
disposal ot the resulting ash. Precautions are spec1r‘ed for protection
of public health, ground water protection, and conformance to applicable
air pollution requirements.

Ocean disposal of sewage sludge is considered acceptable for treat-
ment works presently using fhis method whan the siudae wmaets the crigeria
specified by EPA in the ccean disposal reculations. Uhan the sludge
“exceeds the criteria, ocean disposal will ba pemiitted only on an interim
basis a?d subject to an approv ved lmplementat]on plan to eliminate the
materwa

TECHNICAL SUPPORT DOCUMENT A .

A Technical Support Document (Tab B) was prepared by the York Croup
to take advaniage of unpublished informaticn and summarize the technical
basis for the contents of the policy statcment.

The document is a compilation of material extracted from U.S.
Government publications, as well as material which is in the draft
stage. This document will not he publisncd separately since it is a
sumnary and compilation of invormation which will be made available
when the source documents are published.



COORDINATION

The policy statement has been coordinated within EPA including
the Regions. Working level coordinaticn has teen accomplished with
other Federal agencies having direct input, such as the U.S. Depart-
ment of Agriculture and the Fcod and Drug Administration. iany changes
have been incorporated in the statement as a result of these revieus.
All substantive comments have baen resolved with the exception of thase
received inforwally from the Office of Hazardous Materials Control (Tab C).
Unresolved issues are discussad subsequently.

IMPACT OF THE POLICY STATEMENT . E

, 1. The impact will be most significant for land application.
After examining data on sludges from 180 sources it has heen deternined
that mor2 Lhan 50 percant of the sources weuld not qualify, including
Milvaukee's milorganite and Chicago's Fulton Councy. Foe this reason,
provision .was made for demonstration projacts under carefully.defined
and monitored conditions where the sludge exceads the limits given in
the policy statement,

- 2. Cost impact and energy impacts have not been included in this
analysis since the only criterion ¢oncidered was envirenmental accept-
abitity.

SUMMARY OF MAJOR ISSUES

1. Should ZPA issue a policy statement on sludge?

It is reconmended that EPA dssue such a statement to provide quidance:
to EPA Reqional Administrators. However Yimited our current infor-
mation, scue municipaiities are making decisions in the near future
and cannot wait for ultimate or optimum solutions.

2. Should EPA include land applicaticn in the policy statement?

It 1s recommended that land application be includced. The alternatives
to including land auvpiirotion arve either to prohibit 1t entirely (which
would be contrary ta the intent of the Act) or to leave it up to the
Reglonal Administrators, witn no guidanca,

f sludje,

J. Shcould EPA fund Tand for application or disposal o
when there is no simitar funding for municipal solid waste?



It Is noted that EPA funds such land in response to the Act. The
fact that thare is no similar prooram for solid wastes does not alter
the construction grant eligibitity of land for ultimate disposition of
residues from wastewater treatmont.

4. Should EPA delay issuing the policy statement until more infor-
matfon is available? .

It {s recommended that the statemant not ba delayad. The statcment
is conservative and ircludes provvswons for control nonitoring., Addi-
tional substantive information on major subjects is mot likely to be
available in the near term future, and is considered to be at 1eaat 5 years
away, given the low levels of current research funding.

RECOMMENDAT ION

It is vecommended that "Accentable Methods, Based Upon Current
Knowledge, for the Utiiization or Disposal of Sludge from Publicly
Owned Treatment Plants” pe approved for pub]1caf1on in the Federal
Register as a propesed deciaration of Envivonmental Protection Agency

policy.

» Approve:

Disapprove:

Date:

CONCURRENCES | | -

EG, Kirk Concur Nonconcur Date
RD, Grenfield Concur ___ Nenconcur BDate
PM, Aim . Concur Nonconcur o Date
HM, Elkins Concur Noncencur _ Date

(Acting)
Prepare”’ by ARyiM:AW~047:sus:WAWhittington:Ra: 1125 HEM-E:X63876:2-20-74



ENVIRONMENTAL PROTECTION AGENCY
Notice of Intent to Issue a Poifcy Statement
on Acceptable Methods for the
Utilization or Disnosal of Sludges
Notic? is hereby given that the Environmental Protection Agency
intends to issue a policy statement on Acceptable Methods, based upon
current knowledge, for the Uti?izatfon or Disposal of Sludges from
Publicly Owned Wastewaler Treatment Plants. The policy statement is
containad in Appendix I to this notice. The purpose of the policy
statement is to provide guidance to Regional Administrétors of the
Environmental Protection Agency in evaluating propesed sludge utiliza-
tion or disposal systeﬁs included in tne desiyn of publicly ownad

. treatment works for which construction grant applications are made.

. The policy statement was developed by an Agency work group with
substantial assistance provided by individuals from the Council on
Environental Quality, the U.S. Department of Agriculture, the

Food and Drug Administration, and the Department of the Army.

For sludge disposal by sanitary landfill, incireration, and
ocean dumping, there are extensive ciiteria already available in

other EPA regulatory material. In general these ciiteria have

+ a—



been referenced in the policy statement with some modifications.

-

For sludge in sanitary landfills, reference is made to the

EPA sanitary landfill guid2lines. Cne additional regquirement

e i e

is that there be a dinding agreeient for proper operation where

the sanitary landfill operator is not the grant applicant.

’

For sludge incineration, reference is made to tne EPA new
source performance standards. Additional requirements have
been included based on previcus work by the EPA Sludge Incinera-

tion Task Force.

Oﬁean disposal is gtrictly regulated by EPA, and the EPA
guidelines on the subject are referenced in the policy state-
‘ment. In general, ocean disposal of sludye is not a desirable
practice and it is included in the policy statement only becaus

in some cases it may be acceptable on an interim basis.

The area with least existing regulatory material is land
application of sludge. Accordingly, it was necescary to provide

more detailed material on this subject.

The policy statement contains criteria for Tand application of

municipal sludges. The most difficult matter to rasolve, however,
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was application to lands which are or cou?d be used to grow
crops in the hﬁman food chain. For such applications, the
cr{teria in the policy statement are designed to protect
public hoélth and preserve farmland resources. To insure com-
plete covérage, projects involving ¢rops in the human food

chain will be reviewed by the Food and Drug Administraticn and .

the U.S. Department of Agriculture.

The Agency is aware that therc are research and demonstra-
tion efforts now underway to define optimum methods for utiliza-
tion of municipal sludge. The present policy statement .is based
on current knowledge, and will be modified from time to time as

&

" additional information becomes available.

,Because of the wide interest in this subject, the énvironnfptal
Protection Agenqy is soliciting comments on the proposed policy
statement. Interested persons should submit written conments,
views, or data to the Director, MHunicipal Construction Division,
Office qf Water’ Program Operations, Environmenta]vaotection
Agency, Washington, D.C. 20460. A1l such cempunications re-
ceived érior to 60 days after publicatiecn of this notice in the
Federal Pegister will be considered in developing the final policy

statement.

. Russell £. Train
Administralor



Apnendix 1
U.S. ENVIRONMENTAL PROTECTION AGENCY POLICY

-

Acceptable Methods , Based Upon Current Knowsledge, for the Utilization or

Dispondal of Sludaes From Publicly OSned Wastowater Treatwent Plants.
p B a6 or ; r 3.

The treatment of wastewaters for pollutant removal prodhces
not only relatively clean water for discharge, but also a significant
quantity of residuc material. For domestic sewage, treated in publicly
owned plants, this residue is essentially organic in nature, although
measurable quantities of metal, minerals, and cother compounds are

. ‘o
invariably-alse

present.  UWhere industrial wastewators are treated
togéther wifh domestic sewage, the potential is increased for addition-
al foreign materials in the resulting é]udge. Further, pathogenic
~organism§ in sewage may survive the wastewater treatment process ard

be found in the rasidua.

Depending upon the coastitutent character of the wastewater
treatment plant sludge, and the quantity involvad, disposal of this
residue material can exert a sign{ficunt!y advarso impact on the
enyironment. It is esseatial for wastewator treatumont instellations
to giva effective consiceration to the proper disposal of sludge

produced as well as to the proper disposal of trooted wastovater.



The requirements of the Federal Natér Pollution Controi Act
Arendments of 1972 provide an immediate emphasis to the need

for environmentally sound means for sludge disposal. The naticnal
réquirement for secondary treatment, to cite @n example; viill not
only prodyce a greater quantity of siudge than heretlciore, but
will also rasult nationuide in greater and possibly more con;

centrated forms of foreign materials present in the sludge.

The disposition of wastewater troatment plant sludges is a
compléx prob?em. It can involve simultancously the air, laﬁd,
and water phases of th2 environment, encohpassing such varied
considcrﬁticns as public health, plant growih, and grou 1d water
protectfcn; as well as poTlution control. Regional Administrato}s
of the Environmental Protection Agency are faced with these
questions daily as thay evaluate sludge disposal systems included
in the design of publicly owned treatment werks for which con-
struction c¢rant appiicaticns are madei Even in consideration
of the still limited inforination available on the complex issue
of sludge utilization wnd disposal, there rowains . a ﬁeed for an
Agency policy, defining a base]fnc of accepteble sludge utilization

or disposal practice.



For the reasons cited above, a clear statewent of environ-
ﬁenta]ly acccpfable mathods for sludge utilization or disposal
is presented in this decument. The methods listed are based
upon currert kno&]cdge. No attewpt 15 made to state that the
listed methods are ontiinum for sludge utilizetion or disposgl,‘
but rather to state that any advarse environrental impact
associated with each method caﬁ be tolerated + tha site con-
ditions are suitable. A companion document is being developed
to guide Federal rescarch and deronstration efforts for the
purpose of producing eptimum technology for sludge utilization
or disposal procedures which minimize adverse environmental

L)

effects.

The list of currvently accéptab]e methods is divided into
two distinct parts, in_ofder of the priority of acceptance. The
first part has been established touinc]ude methods in which the
sludge 1s utilized as a resource. The second part includes those
methods whicit are environmentally acceptable but in which the

studge is not utilized for any bencficial purpose.

Methods which appear to have grealt fulure premise, but which
have not been used in existing facilities, are not included in

!

D




"
this list. As these wethods are demonstrated in practical use;
and.as supporting information is obtained, they will be added to
the 1ist of acceptable methods. Because it is the policy of the
Environaental Pratection Agenc} to encourage and, where possible,
assist in the developient of nov or advanced wéstcwater treatment :
procedures, Fedaral grant funds moy be awarded for the construction

of sludge utilization or disposal facilities not on the list,

.

-

provided that infornation is presented by the grant applicant
sufficient to alloe a determination that such facilities would

meet applicab1é statutory and regulatory requirements.

Proper aparation, maintenance, and monitoiring of the s!édge
utilization or disposal method are essential to ensure that ad-.
verse environmental effects do not result. Grant app?icants
must demenstrate that they will heve manager, operators, and
resources necessary to achieve and maintain the required performance

on a eontinuing basis.

he criteria in this policy staterent are subject to confirm-
ation or revision based on future éxper*enca in the ficld. AlY
users are encouraged to submit suggested revisions, data, and
irformation to the Diractor of the Municiral Construction Division,
Office of Vater Program Operaticns, Envirvonrontal Protection Agency,

Uashington, D.C. 20460.



Group I: Sludge Utilization Methods

1. Stabilization and Subsecuent Land Application for Aariculture,

Enhancement of Parks and Forests, and Reclamation of Poor or

Damagad Terrain, is an environmentally acceptable method for

the utilizatien of sludge.

1. Stabilization. Prior to land application, sludge nmust be

stabilized to reduce pubiic health hazards, as well as prevent

B nuisan;e conditions such as odors and insects. To\be acceptable,
the stabilization method used wust reduce influent volatiles
Sy at lpast 40 percent, and fecal coliform reduction must e#-
ceed 97 percent. In order to ensure nuisance odor conditions
do not occur, a higher degree of volatile reducticn may be re-
quired (reference figure 13, page 213, ASCE/WPCF Manual of Practice
on Sewage Treatment Plant Besign, 1959). Hell dcsigﬁed ;nd
operated anaerobic digestion is an acceptable method for sludge'
stabilization. If anaerobic digestion is used, the sludge
must be maintained in the digester at a tempe%atUFa of at Teast
30° C, with hydraulic capacit}‘for at least 30 days. In well designed
and operated high rate digesters, the hydraulic capecity may be

.reduced provided the performance requirvamznts are wmet. Digested

-~



sludge can be further stabi11{§d by various composting systems.
If compasting is used, tempeEatures above 55°C must be reachad
as a result of oxidative bacterial action. After broper com-
posting the materia} musl be cured in a stockpile for at least
30 days. It is emphasized that odor control 1s an extremely
1mgortant requirement, and the absence of objectionable odors

is highly dependent on adequate stabilization.

Aerobic stabilization, chemical stabilfzation [Time treaément,
etc.,], and heat stabilization mothods may alse be utilized,

" provided that assurance can be made, for the specific case,
that the'puinc health factors and nuisance potential are no
greater than would be associated with anaerobic digestion or
.composffng. The specific numerical values for stahilization

as above may not apply to these alternative methods.

Land Application. After stabilization, liquid digested sludge

may be applied to the land by p]ow injaction, or by rfdge and
furrow spreacing. Driad or dewatered stabilized sludge, or
composted material from digested sludge, may be spread upon the
land and then incorporatgd into the soil by plowing, discing,

or a similar metho i.



1.3.1.

Spray application of digestea sludge to the land is accgptable
only when the transport of aeresels, beyond the boundaries of
the application area, is minim1zed through such means as the
use of low pressure spravs, or the use of spray nozzles located

close to ground level and directed downward.-

Precautions.

Protection of Public Health

Pathogens. Protecting the public h2alth must be accomplishad
Sy either contrelling public access to the site, or by reduc-
tion of pathogens in the sludge. Acceptable methods for re-
duction of pathogens in digested sludges include pasteurization

(30 minutes at 70°

C), nigh pil treatment with lime (pH qreater
than 12, for 3 hou}s), and long term storage for liquid digested
sludge (60 days at 20°C or 120 days at 4°C). Additional disinfec-

tion 1s not required for completely composted materials.

Application to Agricultural Lands
Application of sludge to agricultural lands which may be used

to grow crops must be carefully reviewed tn ensure cropland

resources are protected and haruwful contaminants do not enter

the human feod chain.



Each project involving a¢p1ic§¥10n of sludge to lands which

may be used to grow crops must be reviewed by the U.S. Department
.of Agriculture. Additionally, when the crops will be in the
human food chain, the project must be reviewed by the Food and
Drué Administration. Regional Administratqrs should arrange
for'the project facility plan to be reviewed by these agencies,
The report should provide sufficient information for the re@iaw,
including information on sludge treawment, industrial users,
estimated sludge characteristics, the land application system,

expected crops or products, operating practices, and monitoring.

Work is underway by EPA, USDA, and FDA to define more precisely

the types of sludges which can be used for land applicaticn.

o

In the interim, USDA has provided the following information:
~ Sludges not exceeding the maximum levels indicated
in Table I may be applied to land which are or could

be used to grow crops in the human food chain

¥ | 8 ’ ./' &
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Table 1

Interim maximum content of toxic elements for sludges .

to ba appl}ed to land which will ever grow crops in

the human focd chain.

Element

Cd
Cu
Hg
Ni
Pb
In

L

Maximun Content

mg/kg dry sludge,

10
1000
10
200
700
2000

Up to 150 percent of values listed in Table 1 may be

tolerated if an abatement program is concurrently

offered which will have the potential to reduce the

sludge contents to those listed.

Mo greater total amount of sludge may be applied over

the 1ife of the project than calculated by Equation 1}

for the sludge and <oil in question.

Equation 1: Total quantity of sludge, tons per acre, =

~

51)

CEC  (meg/100q unamandad sotl) x  1.63 x 10°
x (mqIn____ . (mg_Cu__ . | (g WL og)
kg sTudge 50) + 2 x kg siudge 25) +8x kg 501l oo
) <
9 ;7
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Equation 1 is based on 1imiting metal additions as Zn
(equivalent) to 5 percent of cation exchange capacity
(CEC) of the unamended scil to allow continued growth
of all créps at pit > 6.5. The modified ZIn (equivalent)
-{s used tc correct for dilution of the soil by the {p-

organic matter of sludge.

Tha sludge-amended soil must be at pH > 6.5 for at

least 2 years after sludge amendment.

Ip cases where sludge {s applied to land which will
not be used to grow crops in the human food chain..
igher total appiications may be allowed. In thosa
~cases, 1t will be possible to adjust the pH and soil
conditions, or use specific crop species or varieties,
which will limit injury from and uplake of the cén—

taminants (consult the Agricultural Research Service,

U.S. Department of Agriculture).
FDA has provided the following information:

Requlations 2xist to control tha level of persistant
organic chemicals, sucn as paosticides and polychlorin-
ated biphenyls, in cortain components of the foed chain,

Howaver, similar gquidelines have not at present been

10
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established for all trace elements in foods. Nﬁen
standards are implemented, those sludge applications
involving crops in the human focd chain will have to
be adjusted to ronfOrm.l Cd and Pb are of particular
concern and Hg, As, Se as well as persistent organics,
such as pesticides and PCB's could also be of concern
fn municipal siudg2 and in some crops grown in éludge-

treated soil.

Even though pathogen reduction methods are used, addi-
fional precaustions should be undertaken when sludge
{s used for agricultural burposes. Unde% certain con-
ditions, specific organisms may survive in the soil for -
extepded p;riods. Consequently, application of sludge
“for crops which may be caten raw by humans is not
acceptable. Sludge applied to crops which are cooked
or processed before consumption, to pastures, or crops
used for forace should be negative for pathogens by
nommally applied analytical procedures. Forage and
pasture crops should not be censunied by animals while
chh crops are physically coastaminated by sludge as
this could result in direct ingastion by onimals.
Grazing anlmals should not be perinitted on pastures
before thornugh reroval of sludge by rain or similar

mathod.
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Where sludges are to be applied to the land, industrial users of
municipal wastewater treatment works should be required to pretreat
their wastewaters so as to minimize heaQy metals and other chemical
confaminants from industrial sources (see Federal Guidelines: Prc~'

treatment of Pollutants Introduced into Publicly Cwned Treatment Works).

»
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Note, however, that quantitics of these materials may also be present
in wastewaters usually considered of non-industrial origin. In »
developing pretreatment programs, special attention must be given'
“to the disposal of sludges created or materials removed during the
pretreatment process. Disposal of these materials must be in an -
envirormentally scund manner. '

The criteria in this section are based on liﬁited 1nfomation and
admittedly &PA 55 conservative in derfining a s]udge~ac§eptable for.
iénd application. Other sludgos may also be acceptabie as demonstra-
tion projects, including some sludges which do not in every respect
fall within the above limits. Hovever they can only be accepted

under certain carefully defined and-contrelled conditions.

The specific nature of the prégram to control non-conforming
‘types of land appliication of sludges will vary, but usually will
include monitoring, abatement procedures and perodic repo}ting.

An abatement program must be capable of accomplishing fts cbjective
viithin a reasonable tima, but in no case more than 5 years from

the start.

Regional Adminisérators should wurk closely with grant appf1cants
desiring to utilize such sludge in land apnlicaticn projects. Technlcal
assistance tr resolve specific quastions Is available at EPA Headquarter§,
the EPA NERC's, especially tho Advanced Haste Treatmant Research

"Laboratery, and the USDA Agricultural Rasearch Scrvice.

12 P



Ground Water Protection e

The land application system shall be so designed that tﬁe
permanent ground waters (ground water which is not removed from
the ground by an umderdrain system or other mechanical means)
which are in the zone of saturation (where the water is not
held in the ground by capi]iary tension) that result from th{
application of sludge will not exceed the chemical guality

or pesticides levels for raw or unireated drinking wé£er supply
sources in the EPA Manual for Evaluating Public Orinking Water

Supplies as below (except as noted in Paragraph 1. 3. 2. 4.):

1. Chemical Qua]iuj
Units of Maximum Allowable
Measurements - Limits :

Arsenic ’ mg/1 0.1
Bar fum : ' g/ 1 ]
Cadmium :
Chloride ma/1 - 250
Chromium mg/1 0.05
Copper mg/1 1
Cyanide T '
Flouride ) mg/1 1.1
Foaming Agents as HGLh/1€18 Blue mg/1 0.5

Active Substahces ~
Iron mq/ 1 6.3
Lead mg/ 1 0.05
Manganese ' mg/ 1 0.05
Marcury ’
Nitrate Hitrogen mg/1 10 .
Carbon Absorbable Organics-Carbon; my/1 0.3

Chloroform Lietractable {CCE)

. )- ‘:‘
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Effluent standards for the follouing toxic pollutants’havc been

proposed pursuant to s 307(a) of the Act. These proposed standards

are being considered at public hearings, and will be promulgated at

the conclusion of the hearings. Any effluent standards promulgated

for these pollutants under s 307({a) will be taken into account when

the standards proposed herein are promulgated or revised:

Cadnuim

Cyanide

Mercury
~ Aldrin and Dieldrin
DDT

Endrin .

Toxaphene

13a‘
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1. 3. 2. 2.

Carbon Absorbable Organics -

-

‘ Units of

Measurements

mg/1

Carbon: Alcohol Extyactable (CAE)

Selenium
Silver
Sodium
Sulfate
Zinc

pesticides:

Chlordane

Heptachlor .

Heptachlor epoxide

Heptachlor and Heptachlor
epuxide

Lindane

Methoxychlor

Organcphosphats and carbamate

insecticides?

mg/1
ma/l
mg/1
mg/ 1
mg/

Units of

peasuvaaents -

‘ Maximum .Allowable

.‘-7 N

LL/

Limits -

dExpressed in terms of parathion

13

mg/1

wmg/1
mg/1
mg/1

mg/}
mg/}
mg/1

mg/1
mg/1
my/}

1.5

0.01
0.05
270
250
5

Maximum Allowable
Concenuratien |

oo ©O0O0O
00O
NN

.
— () et

1
0.005
0.2

equivalent cholinesterase inhibition.
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1. 3. 2. 3, Any public drinking water standards hereafter issued by EPA which
prescribe maximum allowable limits or permissible concentrations
of chemicals, radicactive materials, or pesticides shall apply

in 1dcu of those in Paragraphs 1. 3. 2. 1 and 1. 3. 2. 2.

v

1. 3; 2. 4. If the presently existing concantration of any parameter f{s
higher in the ground water than the levels allowed abové,
then the use of a land application technique should not result

in an increase in the concentration of that parameter.

1. 3. 2. 5. The soil depth to fissured rock, highly permsablé gravels, or
| 'ground‘water shall be sufficient to prevent ground water degrada-~
tion. Because mfn}mum verticql distances are so dependant upon
"{n s{tu” soil conditions, a thorough investigation of soil and
hydrogeologic conditions [by a qualified geohydrologist] is
required for each site where siudge {s to be applied to the land.

To prevent suolubilization and migration of metal {ons, the pH

of the combined so0il and sludge should be above 6.5 at all times.

1. 3. 3. Conirelling Sucface ¥iter Runafr

Surface water runoff must be controiled to pruvent coatravention
of water quality standards wirleh might be produced by the migration

of sludgr materdal into recelving bedics of water. Containment

14
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I. 3. 4.
I.3.4.1.

1. 3. 4. 2.

and controlled release of runoff from sludge application

areas, or effective erosion control methods, must be

.practiced as necessary. Technical advice on erosion control

js available from the S0il Conservation Service, U.S. Depart-

ment of Agricultura.

Crops Suitahle for Sludge Application.

Crops very widely in their reaction to sludge enriched soils.

The barticu?ar crop species may be adversely affected by trace

~elements in the sludge. Additionally, the crop may take up

and concentrate certain of these irace elemznts, thercby

~inhibiting future use of the harvested materials (particularly

in the human food cﬁain). The reaction of a specific crop to
sludge application is extremely site dependenf. Factors such
as soil typas, pH ,moisture content, climate, and crop species
are important. For advice concerning crops which can be

satisfactorily grown in sludge enriched soils, the local re-

presentatives of the U.S. Department of Agriculture should be

consulted.
To date the practice of sludge sproading in forests has been
Timited. However, forests ofier onportunitics for beneficial

use of sludge to improve soil fertility and increase tree

15



I. 3. 5.
I. 3. 5. 1.

I. 3.5.2.

growth. With most tree species nutrient uptake isrsma11 com=
pared to that of cultivated crops, however in the case of some
species, intensive culture operations for the production of
wood fibre is possible. High apolication rates {in excess,

of about 15 tons of dry solids per year per acre) might re-
quire nitrogen removal to preveni nitrate pollution of ground-

water.

Application Rates.

The sludge applicaticn rate per unit of acre must be managed

to ensure that eavirormental requirvements are mat.

It is not possible to give a rate, or even an upper 1imit, which
vould be universally applicable, since thé Timit varies widely
and must be determined for each site.

Nitrogenous substances usually limit annual application rates.
The following factors must bé estimated.

a. Total nitrogen balance , including nitrogen applied, plant

' uptake, loss through volatilization or denitrification , recycling

from decaying plant matter, and potential for nitrate migration

‘ to the ground water,

16
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1. 3.5, 3.

b. Quantity and persistance of ammonia compounds since
excess amounts are toxic to some seeds. Two weeks cessation

-

of application before seeding has been adequate.

It is possible that the prosence in the sludg? of certain
salts, phosphorous compounds , matals, radicnuclides and
other materials may also Timit application rates in'sbécific
instances. Each propsecti?e land application should be
agsessed on a case-by-case basis with consideration given

to both local sludge and soil characteristics.

Sludge is generated relatively constantly throughout theo
year. ‘The application rate must be harmenized with the crop
growing season. A mass balance is necessary to determine the
amourt of sludge storage required, including an allowance for

climate conditions or other unusal conditions, during intervals

when the sludge is not applied to the land.

Monitoring

A plan myst be devaloped and implenmented to provide for adequate

monitoring of each land app}ication site. ‘ihere application

" rates will not cxceed 5 dry tons/acre/ycar for liquid digested

sludge, or 50 dry tons/acre/year over a three year period for



dried or dewatered sludge, the site monitoring requirements
may be reduced,-considaring the size of the site, and the
potential for problems or adverse long term effects. This
plan must be specifically designed for applicable local con-
ditions, and is to include (but is not limited to):

a. Ground water observation wells, surface water, sludge,
and soils: wmonitor for heavy metals, persistent organics,
pathogens, and nitrates.

b. Human food chain products grown in sludge aided soil:

heavy metals, persistent organics, and pathogens.

Group II: Sludge Disposal Methods

Sanitary lLandfill of sludge containing no_free moisture, either
separately or along with mixed municipal solid waste is an

envirormentally acceptable method for the disposal of sludge.

Stabilizatlon

The sludge must be stabilized as described for land application
in crder to prevent nuisance and reduce hazards to those working

in the area.

Landf111 Procedures

A sanitary landf111 accepting sludge must be designed and operated
in accordance with EPA Cuidelines for Land Disposal of Solid

18 -
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2. 3.
2. 3. 1.

N
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Wastes (40 CFR 241). UWhile it is'rccognizéd that the Guide-
lines were developed for solid waste at Federal facilities,

2 sanifary landfila accepting sludge must comply with all the
requirements‘and recommandations contained in the Guidelines.
If a sanitary landfill accepting sludge is not operatad by

the waste water treatment authority, a written contract o;
binding agreemeat is required between the wastewater treatmentl
authority and the operatcr of the sanitary YandTill.  Such

binding eqgieement shall include necessary assurances of

compliance with the requirements and recommandations of the

~EPA Guidelines (40 CFR 241).

Precautions

Protection of Public Health

S]udge stabilization and the daily soil cover are generally

H

adequate protection from direct health hazards.:

Ground Yater Protection

The ground water underlying the sanitary landfill accepting

sludge nust be protected against degradation, and the sanitary

19
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landfi1l must meet the ground water protection requirements

-

Monitoring

A plan nust be developed and implemented to provide for adequate
ﬁonitoriny of each sanitary landfill accepting studge. This
plan rust be specifically designed for applicable local cen-
diticns, and is to include:

a. Ground water observation wells tested for hcavy metals,
pers%§tqgt organics, pathogens, and nitrates.

b. Surface water monitoring tested for COD and total .
dissglved solids. Additional testing may be necessary if

it is determined-that leachate is entering surface waters,

Sludage Incineration and Disposal of the Resylting Ash is an

environmentally acceptable method for the disposal of sludge.
Incineration alone is a volume reduction method rather than
ultimate disposal. After incineration there remains ash,

either dry or in scrubber water, to be disposed of in a properly

operated sanitary landfill.

Industrial wastewaters inteoduced into a municipal wastewater

treatment works, which practices sludge incineration, must be

preireated to reduce to a minimum the amounts of he &y matals



3. 2.

2

.

radiocactive materials and persistent organics suth as pesticides

and polychlorinated biphenyls. In developing pretreatmcnt'
programs, special attention must be mide to the disposal of

sludges created or materials removed during the pretreatment

, process. Dispesal of these mzterials must be in an environ-

mentally sound manner.

The emissions from the sludge incinerator must meet the EPA
Air pollution emission standards of performance contained in
the New Source Performance Stendards for Sludge Incinerators

(40 CFR 60). These emission Timits are based on a venturi

scrubber, but any similar-equipment which meets the standard

1s acceptable. Sludge incineration is known to vaporize any

mercury present in the incoming sludge. EPA is now investigating

the nzed for a mercury standard for sludge incineration. If

such regulations are promulgated, sludge incineration will be

acceptable only if assurance can be made that mercury emmission

Timitations will be met, for the specific case. In the interim,

pretreatmnent requirements should ha inpased to ellminate

mercury in wuniciral wastewaters from indusirial or tnstitu-

>

tional sources.



3. 3. The incinerator must be so designed as to produce an operational

temperature of 1600° F and minimum residence time at that

temperature of 2 seconds or an equivalent combustion condition

which accomplishes the purpose of destroying organic com-

pounds, such as polychlorinated biphenols, for all corbustien -

gases generated during the combustion process.

3. 4. A plan nust be developed and iuplemented to provide for adequate: -
monitoring of each sludge incinerator. The stack gas eﬁissions
from sludge incinerators must be monitcred to ensure compliance

- With 4Q CFR 60. Additienally mercury in stack gas emissions
must be monitored and waste water from industrial users must

be monitored if it is determined that such users will be a sign-
ificant source of mercury in the municipal sludge.

4. Ocean Disposal of sewage sludge is .considerad acceptable for

treatment works prasently using this method vihen thé sludge

meets the rriteria specified in 40 CFR 227. When the sludge
. ////////exceeds the criteria, ocean disposal will be permitted only
. on ar interim basis and subject to on approved implementation

plan to eliminatn the materials havsiful te the marine environment.

*. 1. The Federal Yater Pollution Coatrol Act Aimendment of 1972 (PL 92--500)

and the Marine Protection, Resecarch and Sancturaries Act of 1972

w
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(PL 92-532) have established a Federal program of marine
pollution abatement-and control. EPA has issued regula-
tions and criteria (40 CFR 220-227) to govern the disposal

of wastes to the marine environment., EPA controls such
disposal by a system of permits for the discharge, trans-
portaticn, and dumping of all waste materials into the marine
environment (except for dredged material, which is controlled

by the Corps of Engineers).

Ocean disposal of sewage sludg2 is strictly controlled by EPA,
Currentily EPA will approve only existing dumping sites presently
in use of the disposal of particuiar kinds ©

there is extremely strong evidence in favor of approval of

a naw location.

23




