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MEMORANDUM

SUBJECT: Operational Guidance on Control Technology for New and
Modified Municipal Waste Combustors (MWCs

Office of Air Quality PTanhing a£a7;éandards (MD-10)

FROM: Gerald A. Emison, Direc

T0: Air Management Division Directors
Regions I, III, V and IX

Air and Waste Management Division Director
Region’ll

Air, Pesticides, and Toxics Management Division Directors i
Regions IV and VI

Air and Toxics Division Directors
Regions VII, VIII and X

As you know, numerous questions regarding the selection of appropriate
pollution control requirements for MWCs have arisen during recent years
in major source permitting proceedings under the prevention of significant
deterioration (PSD) provisions of Part C of the Clean Air Act and the
nonattainment new source review (NSR) provisions of Part D of the Act.
Accordingly, the attached operational guidance is being 1ssued to promote
consistency in making best available control technology (BACT) determinations
under PSD and lowest achievable emission rate (LAER) determinations under
nonattainment NSR, and to reduce delay and confusfon in the permitting
process. This guidance requires reviewlng authorities, in ¢onsidering the
range of potential control options during the BACT determination process
for MUCs, to consider a dry scrubber and a fabric filter or electrostatic
precipitator as BACT for sulfur dioxfde (SO2) and particulate matter (PM),
and combustion controls as BACT for carbon monoxide (CO).

The Administrator remanded to Region 1X on June 22, 1987, their previous
concurrence on a PSD permit for the H-Power MWC to be constructed in Honolulu,
Hawaif. Petitioners had argued that, (a) BACT for this facility did not
adequately justify the failure to require the use of an acid gas scrubber,
and (b) the permitting authority did not evaluate the effectiveness of acid
gas scrubbers in reducing emissions of unregulated pollutants, as required
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by the June 1986 North County Resource Recovery Associates PSD Appeal
decisfon {or North County remand). In remanding the H-Power permit appii-
cation to Region IX for further proceedings, the Administrator made it
clear that the Agency considers acid gas scrubbers to be an avaflable
technology for excess air MWCs that fire refuse-derived fuel (ROF) such as
the H-power facility. The attached operational guidance states that this
type of post-combustion control is one component of available technology
for modular, starved air MWCs and massburn, excess air MWCs, in addition to
ROF-fired, excess air MWCs.

As stated above, the operational guidance includes a second component
of available technology, which {s combustion control for the criteria
pollutant CO. Since the effectiveness of the two components of availadble
technology in controlling unregulated pollutants is an important consideration
in 1ndividual BACT determinations (per the North County remand), the
attached guidance states that (a) acid gas scrubbers followed by fabric
filters or electrostatic precipitators are effective fn controliing
potentially toxic organic and metal pollutants, as well as acid gases
other than sulfur dioxide, and (b) combustion controls are effective in
controlling potentially toxic organic pollutants.

The technical basis for the operational guidance {s documented {in t
five reports which are a part of the Agency's comprehensive study of MWC.
These volumes are listed in the References section of the guidance. You
will note that the guidance indicates “specified values" should be selected
on a site specific bas{s for several design and operating parameters of
the facility and for emissions of criteria pollutants. A thorough discussion
of the factors to be considered in choosing the "selected values' is
included 1n the five reports from the comprehensive MWC study.

As noted under Section V, this guidance should be transmitted to atli
State and local agencies to which PSD permitting authority has been delegated
under 40 CFR Sectfon 52.21(u}. The transmittal letter should specify that
the delegation agreement is amended to include this guidance. States which
have received SIP approval of a PSD program under 40 CFR Section 51,166
(formerly Section 51.24) should also be informed of this guidance and of
EPA's expectatfon that 1t be followed.

Attachment

cc: James DeMocker (ANR-443)
Gregory Foote (LE-132A)
Steve Greene (WH-565)
Joseph E. Lees (ANR-443)
J. Craig Potter (ANR-443)
John C. Ulfelder (A-101)
Marcia Williams (WH-562)
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MUNICIPAL WASTE COMBUSTORS
1. The Need for Guidance.

The combustion of municipal waste represents an increasingly important
element of the solid waste disposal problem in the U.S. However, the
operation of municipal waste combustors (MWCs) releases potentially harmful
pollutants to the air. Human exposure can occur directly or indirectly,
and there is also concern that the environment could be vulnerable to
long-term accumulation of emitted pollutants. EPA {s addressing these
1ssues 1n a comprehensive, integrated Municipal Waste Combustion Study and

41th this operational guidance.

Numerous questions regarding the selection of appropriate pollution

control requirements have arisen during recent years in major source

permi tting proceedings under the prevention of significant deterioration
(PSD) provisions of Part C of the Act and the nonattainment new source
review (NSR) provisions of Part D of the Act. Uncertainty over these
questions has led to conflict over minimum Tegal requirements and consequent
delay in the permitting and construction of MWCs. Hence, there is a need
for guidance to resolve controversies which may arise as to facilities
seeking permits. Accordingly, EPA is issuing this operational guidance

for use fn making best available control technology (BACT) determinations
under PSD and lowest achievable emission rate (LAER) determinations under
nonattainment NSR, EPA believes that this guidance will promote consistency

in control requirements, and reduce delay and confusion in the permitting
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. process. At the same time it will allow permitting authorities to give
appropriate consideration to local factors in making case-by-case BACT
determinations as required under law.
11. Administrative History.

Section 169(3) of the Act provides that BACT determinations in PSD
permits must be “based on the maximum degree of reduction of each pollutant
subject to regulation under this [Act] . . . which the permitting authority,
on a case-by-case basis, taking into account energy, environmental, and
economic impacts and other costs, determines 1s achievable.” EPA's
regulations track this language. See 40 C.F.R. 52.21(b)(12), 40 C.F.R.
51,166(b)(12). In addition, in two administrative appeals involving
resource recovery facilities, EPA has further refined the analysis which t
permitting authorities must conduct in making BACT determinations.

‘ In North County Resource Recovery Associates, PSD Appeal No. 85-2
(June 3, 1986), the Administrator issued a Remand Order which held that,
in making BACT determinations for a regulated air pollutant, the permitting
authority must consider the effect of that decision on emissions of pollutants
not regulated under the Clean Afr Act. North County provided that the
final BACT decisfon should address these environmental {mpacts, and that
the permitting authority may ultimately choose more stringent emissions

limitations for the regulated pollutant than it would otherwise have chosen

if 1t would have the collateral benefit of restricting emissions of the
unregulated pollutant, In the North County case, the permitting authority
had required the use of a dry scrubber and fabric f{lter as BACT for sulfur
dioxide, but had failed to consider the effect of that decision on emissions
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.of certain unreguiated pollutants -- dioxins and furans, heavy metals, and
acid gases -- on the grounds that it Yacked authority to do so. Various
persons petitioned the Administrator under 40 C.F.R. Part 124. In response
to the Administrator's subsequent remand order, the permitting authority
analyzed the effect of various control options on these three classes of
pollutants, and found that no other controls on regulated pollutants would
be more effective in reducing emissions of the unregulated pollutants. The
Administrator then ruled that the permitting authority had satisfied the
requirements of the remand order, and denied the petitions. See North
County Resource Recovery Associates, PSD Appeal No. 85-2, Order Denying
Review (September 4, 1986).

The Administrator ruled in Honolulu Resource Recovery Faciiity
("H-Power")}, PSD Appea) No. 86-6, Remand Order (June 22, 1987), that a PSD

permitting authorit) has the burden of demonstrating that adverse economic
impacts justify the faflure to require as BACT the most effective control
technology which is available. He also found that acid gas scrubbers are
an available control technology for sulfur dioxide (SO2). The H-Power
decision also provided that the economic fmpacts must be specific to the
source in question and substantial. Thus, because the Administrator
agreed with EPA Region IX that Hawaii had not adequately demonstrated the
basis for its conclusion that economic factors justified the absence of
flue gas treatment as BACT for S0, he remanded the matter for further

proceedings.
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. EPA today also draws upon the technical data referenced below, and
its experience in {ssuing, reviewing, and enforcing PSD permits for MWCs.
Recent emission test da;a have demonstrated that particulate matter (PM),
S0z, and other air pollutants (including organics, heavy metals, and acid
gases) can be controlled effectively by acid gas scrubbing devices (dry
scrubbers) equipped with efficient particulate collectors. Over 20 MWC
facilities in Europe are known to be operating with dry scrubbers and
particulate collectors, and at least 37 such facilities are known to exist
in Japan. In the Unfted States, three facilities currrently are in operation
and at least 15 have been permitted to construct with dry scrubbing and
particulate control devices as the specified technology. Thirteen of these

facilities are expected to be operating by December 1988,

Based on this information, 1t 1s clear that a dry scrubber followed

by efther a fabric filter or electrostatic precipitator are "available*
technologies for effective control of the SO, and PM emitted by MWCs, and
that these technologies also are effective in controlling emissions of
potentially toxic organic and heavy metal pollutants, and acid gases
other than S02. 1In addition, the data show that these technologies are
reliadble and reasonably affordable. Sim{larly, combustion controls are
an available technology for the control of carbon monoxide (CO) emftted
by MWCs, and are effective in controlling that c¢riteria pollutant and
potentially toxic organic pallutants. EPA's information indicates that

this technology also is reliable and reasonably affordable.
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I11. BACT Guidance for SO2, PM, and CO.

Accordingly, in considering the range of potential control options
during the BACT determipation process for MWCs, the reviewing authority
must consider a dry scrubber and a fabric filter or electrostatic precipitator
as BACT for S0z and PM, and combustion controls as BACT for CO. In order
to justify a BACT determination calling for a lesser degree of emissions
control than can be achieved using these technologies, the permitting
authority must demonstrate, based on information contained in the permit
file, that significant technical defects, or substantial adverse economic,
energy, or environmental impacts or other costs would arise that are
specific to the MWC in question. Permitting authorities remain free to
make case-by-case judgments in accordanc2 with today's guidance, However, t
based on the above-referenced information regarding legal requirements
and the availability, effectiveness, and cost of these technologies, EPA
expects that proper application of this guidance will result in few, {f
any, BACT determinations entailing application of pollution control
technologies less effective than those called for herein.

Today's guidance 1s general; it 1s limited to describing types of
post-combustion control equipment and to establishing general criteria
for combustor design, combustor operating practices, emission monitoring,
and operator training. It does not set specific emission 1imits. Detailed
information regarding the maximum degree of emissions control achievable
with these technologies is available in the referenced technical documents,
the BACT/LAER Clearinghouse, or from EPA. Such information should be

used by applicants and permitting authorities setting specific emissions
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. 1imits for PSD permits, In addition, today's guidance only addresses
control technologies currently in widespread use for MWCs, and establ{shes
minimum criterfia for BACT determinations. Permitting authorities are not
relieved of their responsibiiity to consider, on a case-by-case basis,
whatever avajlable technologies may be anticipated to provide a greater
degree of control than those addressed today. Similarly, because control
technologies and the other factors in forming BACT determinations are
constantly evolving, the technology providing the greatest degree of
emissfons control taking economic, energy, and environmental {mpacts into
account may 1ikewi{se change over time, As one example, flue gas treatment
technology for the criteria pollutant nitrogen oxides (NOyx) is in operation
at one MWC in the U.S., and this technology should be considered by permitting
. authorities in making BACT determinations, In addition, emerging technologies
in flue gas cleaning may develop which can attain the level of multipollutant
control currently demonstrated by dry scrubbing/particulate matter controls,
and technologies such as these should be considered in future BACT determinations.
Permitting authorities and applicants must keep abreast of new developments.
0f course, EPA will assist in this endeavor,
IV. LAER Guidance for Nonattainment Areas.

The technologies discussed herein for control of SO PM, CO, and NOy
have a1l been successfully implemented, and thus have been “"achieved in
practice" by MWCs within the meaning of section 171(3) of the Act.

Hence, in nonattainment areas where NSR requirements apply and major new
sources and modifications must apply LAER, no less effective pollution

control technologies may be {mposed as LAER.
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V. Implementation. ,

Today's guidance applies to all ongoing PSD and NSR proceedings, as
well as to all new pormip applications. In consideration of the needs
for program stability and equity to sources which have in good faith
relied on pre-existing permitting guidelines, this guidance does not
apply to PSD and NSR permit proceedings for which, as of June 26, 1987,
final permits have already been issued and, with respect to PSD permits
fssued by EPA, agency review procedures under 40 C.F.R, Part 124 have been
exhausted.

This operational guidance applies to PSD permits issued by EPA directly
through its Regional offices and indirectly through State and local
agencies pursuant to delegation agreements made under 40 C.F.R. 52.21(u).

Such agencies will be notified by letter of this guidance. [t wili

constitute an amendment to the pre-existing delegation agreements. EPA
Regional offices will review all draft permits for MWCs {ssued by delegate
agencies during the public comment period to insure proper application,
Further program evaluation will take place under the National Air Audit
System (NAAS). If delegate agencies should fail to adhere to this guidance,
EPA staff may initiate administrative appeal proceedings under 40 C.F.R.
Part 124 {n appropriate cases. Such action would be appropriate where, for
example, failure to follow the guidance results in a finding of fact or
conclusion of law which is clearly erroneous, or involves an exercise of
discretion or an important policy consideration which the Administrator
should review. See 40 C.F.R. 124.19(a). Action would also be appropriate

where failure to follow the guidance resulted in an inabilfty to determine,
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based on the record, whether a clear error occurred. If necessary, EPA
may also revoke the delegation of PSD authority to the State or local
agency.

With respect to State PSD permits issued pursuant to a State implementation
plan (SIP) program approved by EPA under 40 C.F.R. 51.166 (formerly 51.24),
and State NSR programs approved under Part D of the Act and 40 C.F.R.
61,165 (formerly 51.18(3)), EPA expects States to follow today's guidance
in generally the same fashion as delegate agencies. EPA will use the
guidance as a reference point in its oversight of State MWC permit actions.
As with delegated permits EPA will participate {n permit proceedings and

conduct NAAS evaluations. If agencies processing NSR permits or PSD

permits under approved State programs should fail to adhere to this t
. guidance, EPA may initiate administrative and/or judicial action under

sections 113 and/or 167 of the Act in appropriate cases. Such action

would be appropriate where, for example, failure to follow the guidance

results in a ffnding of fact or conclusion of law which is clearly erroneous,

or in an inability to determine whether & clear error occurred. If

necessary, EPA may also call for SIP revisions under section 110(a)(2)(H).

Insofar as today's guidance addresses minimum legal requirements for

BACT determinations, 1t simply implements existing regulations and policy,

including Agency actions already made by the Admin{strator in the North

County and H-Power cases. To the extent the guidance addresses the technica)

1ssues of availability, effectiveness, and cost of control technologies for

MWCs, 1t expresses EPA's view regarding the proper usage, in permit proceedings

. under existing EPA regulations and SIP programs, of the factual data contained
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in the five documents referenced below. Those documents present information
on the alternative controls available for MWCs, the performance capabilities
and costs of those controls, and the methods for monitoring and measuring
emfissions from MWCs. Factors to be considered in choosing the "specified
values” to be included in permits, as noted in the guidance, such as maximum
concentration of CO in emissions and minimum value of furnace temperature,
are contained in these referances. Thus, the gquidance does not constitute
rulemaking within the meaning of section 307(d) of the Act or under the
Administrative Procedure Act. Accordingly, it is not necessary to implement
this guidance, as to EPA permits issued by Regional offices or State and
local agenctes, through changes in the PSD regulations at 40 C.F.R. 52.21.
Likewise, regarding approved State PSD programs, it s not necessary to t
revise 40 C.F.R. 51,166 and require corresponding SIP revisions.
VI. Technical Guidance.

Today's operational guidance applies to three types of MWCs:
massburn, excess air MWCs; excess air MKCs that fire refuse-derived fuel,
and modular, starved afr MWCs. It applies to those MWCs that operate with
energy recovery and those that operate without energy recovery. It applies
to both major new and major modified facilities of these types. The guidance
requires that values for emission 1imits and operating parameters be specified
in MWC pemitting decisions.

One component of control technology for MWCs {s the application of the
appropriate post-combustion control equipment. The EPA has identified

this equipment as a dry scrubber with fabric filter or with electrostatic
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. precipitator. The concentration of particulate emissions in the exhaust

gases from the post—combﬁstion control equipment shall not exceed a

specified maximum value; and the SO, emissfons in the exhaust gases

shall not exceed a specified max{imum concentration value or the percent

reductfon 1n $SO2 emissions across the post-combustion control equipment

shall not be less than a specified value. Performance of the dry scrubber

and fabric filter or electrostatic precipitator in controlling acid

gases, patentially toxic metals, and potentially toxic organic pollutants

is affected sigificantly by the reduction in flue gas temperature which

occurs in the dry scrubber. The control system shall be designed and

operated such that the flue gas temperature at the outlet from the dry

scrubber does not exceed a specified value.

A second component of control technology for MWCs {is proper design

. and operation of the combustion system, which controls CO and potentially
toxic organic pollutants. Minimum concentrations of CO in emfssions from
MWCs are assocfated with the implementation of several good combustion
practices. These practices are also related to the effective destruction
of potential emissions of toxic organic pollutants, including dioxins and
furans. Concentrations of CO in furnace exhaust gases shall not exceed a
specified maximum value, and CO and 07 concentrations in the exhaust gases
shall be monitored continuously. In addition, furnace operating temperatures
shall be no lower than a specified minimum value, and a procedure for continuous
monitoring shall be established to ensure that the specified temperature is

maintained.
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The capabilities to control flow rates and distributions of underfire

(primary) and overfire (secondary) air, to monitor continuously €O

concentration and. furnace temperature, to maintain thermal load within a

specified range, and to control the process to maintain CO and temperature

of the furnace at appropriate levels are all {mportant to good combustion.

Detailed informatfon regarding the numerical values to be assigned to the

emission levels and equipment design and operating parameters associated

with good combustion are provided in the documents cited under References.

References:

Municipal Waste Combustion Study:

Waste Combustors.
EPA/530-SW~-87-0218

Municipal Waste Combustion Study:

EPA/530-5W-87-021C

Municipal Waste Combustion Study:

EPA/530-SK-87-021D

Municipal waste Combustion Study:

EPA/530-5W-87-021E

Municipal Waste Combustion Study:

EPA/530-5W-87-021F

Emission Data Base for Munic¢ipal

Combustion Control of Organic Emissions,

Flue Gas Cleaning Technology.

Cost of Flue Gas Cleaning Technologfes.

Sampling and Analysis,
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MWC press release, July/87
FOR RELEASE: WEDNESDAY, JULY 1, 1987 Robin Woods (202) 382-4377

EPA TO REGULATE EMISSIONS FROM MUNICIPAL WASTE INCINERATORS

The U.S. Environmental Protection Agency today announced that it is requiring
controls on air emissions from municipal waste incinerators in light of findings
which show that available technologies can substantially reduce risks associated
with such emissions,

The agency reported that existing facilities can emit dioxins and other
organic chemicals, metals and acid gases, which, if left unregulated, could
pose health and environmental risks, based on lifetime exposures. New,
state-of-the-art facilities which follow certain performance procedures, such
as providing optimal high-temperature combustion and using various kinds of
pollution-control equipment, can substantially reduce these emissions.

J. Winston Porter, Assistant Administrator for Solid Waste and Emergency
Response, said, "Municipal incinerators represent an important option for
solving America's waste problems. EPA is now requiring controls that will
assure the safe operation of this technology."

Don Clay, Deputy Assistant Administrator for Air and Radiation, said
"EPA's conservative risk assessment shows that the potential health risks to
the public are generally small, but of enough concern to justify regulation.
The controls we are calling for today will substantially reduce the potential
risks associated with such emissions.”

The findings came in a report to Congress on municipal waste combustion
and in an advance notice of proposed rulemaking for new facilities under the
federal Clean Air Act. Last week, EPA issued guidance to its regional offices
and to states to ensure that the best control technologies are required in the
permitting of new incinerators to control emissions. This guidance will have
the immediate effect of ensuring that these technologies are used on new facilities
even before the development of the upcoming regulations. All facilities must
receive permits under the Clean Air Act.

Concurrent with proposal of regulations for new sources, the agency will
propose guidelines to states for use in developing performance standards for
all existing facilities, calling for the use of best available technologies.
The state implementation of these guidelines is subject to EPA approval, and the
agency can issue regulations for existing facilities in the event states fail
to do so. In 1974 and 1986, EPA regulated dust (called particulate matter)
from these facilities.

As a result of its findings that facility design and operation are major
factors in the control of emissions, EPA has developed a set of "good combustion
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practices,”" which lead to complete combustion through high temperatures and
good air distribution to minimize harmful emissions.

There are currently 111 municipal waste incinerators in the United States,
with a capacity to incinerate 49,000 tons of solid (non-hazardous) waste per
day. An estimated 210 facilities are known to be planned or under construction,
which would add approximately 190,000-tons-per-day capacity by the year 2000.
Incineration of municipal waste is an increasingly attractive waste-management
option to local governments in the face of shrinking landfill availability,
because it reduces the volume of the waste by 70 to 90 percent. Some incinerators
also offer the ability to recover energy from the combustion process that can
be used to offset the energy requirements of the facility or sold to local
industries or utilities. These are often referred to as resource-recovery or
waste-to-energy plants.

There are three types of municipal waste incinerators: 1) mass-burn,
which burns unprocessed waste and is the most prevalent (68 percent of existing
facilities); 2) modular, which also burns unprocessed waste but is generally
smaller than the mass-burn facility; and 3) refuse-derived-fuel, which burrs
processed wastes, in some cases in conjunction with coal.

EPA is currently studying the characteristics of municipal-wasteincinerator
ash produced in the combustion process. The results are expected to be available
in the early fall.

EPA evaluated six organic chemical constituents in the emissions of municipal
waste incinerators: dioxins, chlorobenzenes, chloriphenols, formaldehyde,
polycyclic aromatic hydrocarbons, polychlorinated biphenyls (PCBs); and six
metals: arsenic, beryllium, cadmium, chromium, lead and mercury. EPA also
evaluated particulate (dust) emissions, sulfur dioxide, hydrogen chloride,
carbon monoxide and nitrogen oxides.

Control technologies can remove a wide range of pollutants from the combustion
gases. A combination of proper combustion conditions, an acid gas scrubber and
a particulate-matter-collection device can reduce: dioxins and furans by greater
than 99 percent; other organics by greater R-93 than 95 percent; hydrogen
chloride by 90 percent; and metals by 97 to 99 percent.

In its health-risk analysis, the agency found that lifetime exposure to
unregulated stack emissions could contribute potential long-term health effects.
EPA believes that its estimated risk is higher than actual risk and that actual
risk may be considerably lower. Using mathmatical models to project possible
exposure to local populations, the agency found that most of the estimated
long-term cancer risk is attributable to dioxins. Under reasonable worst-case
assumptions, unregulated dioxins from existing facilities could potentially

produce, on a national level, from three to 38 cancer cases a year through
inhalation.

EPA believes additional controls could significantly reduce the risks
from all pollutants, including dioxins, to 0.2 to 3.0 cancer cases a year
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for all existing facilities, and 0.3 to 1.0 cases for all new facilities.

Several carcinogenic (cancer-causing) metals, arsenic, beryllium, cadmium
and chromium, are emitted in trace quantities. Under worst-case assumptions,
without additional controls the overall national cancer risk associated with
inhalation of these unregulated emissions is estimated to range up to 0.5 cases
per year for existing sources and 0.4 cases for new facilities.

Other carcinogenic organic compounds, chlorobenzenes, chlorophenols,
formaldehyde, polycyclic aromatic hydrocarbons and PCBs, are estimated to pose
similar risks without additional controls, ranging from 0.05 to 0.7 cases a
year for existing facilities and from 0.2 to 0.3 cases for new facilities.

Of the two non-carcinogenic substances studied, lead and mercury, neither
is produced in levels that would exceed current ambient-air standards or guidelines.

EPA also is studying exposure through indirect sources such as absorption
through the skin and from deposits on soil, water and food. Preliminary results
indicate that exposures through indirect mechanisms may be comparable to exposures
threugh direct inhalation for dioxins, PCBs, chlorobenzenes and mercury.

Mercury may be further absorbed through food; lead through soil., Indirect
exposure does not appear to be of concern for chromium, beryllium and formaldehyde.

At about one-half of the facilities, hydrogen chloride is produced in
quantities which may lead to corrosion of ferrous metals,

The advance notice of proposed rulemaking will be published in the Federal
Register within the next two weeks. The notice allows a 60-day public-comment
period. The Federal Register can be found at most libraries. Copies of the
"Report to Congress on Municipal Waste Combustion" and supporting documents
will be available for purchase within the next week from the National Technical
Information Service, Springfield, Va. 22161; (703) 487-4600. The Federal
Register notice will provide additional required ordering information.

R-93 # 4 #
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EXECUTIVE SUMNARY

INTRODUCTION

This report to Congress is in response to Section 102 of the Hazardous
and Solid Waste Amendments (HSWA) of 1984. Section 102 of HSWA requires that
the EPA provide a report to Congress describing:

*({) the current data and information availedle on emissfons of
polychlorinated dibenzo-p-dioxins from resource recovery facilities
burning municipal solid waste:

(11) any significant risks to human health posed by these emissions; and

(111) operating practices appropriate for controlling these emissions.®
The EPA has enlarged the scope of the Section 102 report to include ¢
additional information generated during an integrated study of Municipal
Waste Combustion. The integrated study resulted in this Report to Congress
and eight technical reports. Much of the information contained tn this
report has been extracted from the technical reports.

MUNICIPAL WASTE COMBUSTION IN THE UNITED STATES

Combustion of municipal waste 1s an attractive waste managemant option
because it reduces the volume of the waste by 70 to 90 percent. In the face
of shrinking Tandfill availability, municipal waste combustion capacity in
the United States is expected to grow rapidly, from the current U.S. capacity
of 45,000 tons per day to 117,000 to 252,000 tons per day by the year 2000.
This added capacity is expacted to be added with nearly 200 new municipa)
waste combustion facilities.

There are currently 111 municipal waste combustion facilities in the
United States. Figure 1 shows their geographic distribution. Figure 2 shows
geographic locations of 210 facilities known by the EPA to be plahned or
under construction. The maps show that municipal waste combustion facilities
are concentrated on the East Coast with many facilities also planhed for
California. .
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Three main types of combustors are used for combustion of mmicigal
waste: mass burn, modular, and those that fire refuse-derived fusl (ROF).
The first type is called "mass burn® becasuse the waste is combusted without
any pre-processing other than removal of {tems too large to go through the
feed system. In a typical mass burn comdustor, refuss is placed an & grate
that moves through the combustor. Combustion air in excess of stoichiometric
amounts is supplied both below (underfire air) and sbeve (overfive air)
grate. Mass burn combustors are usually f{eld-erected and range 4n size from
50 to 1000 tons per day of refuse throughput per unit. HNany mass bumn
facilities have 2 or more combustors and have site capacities of greater than
1000 tons per day.

Modular combustors also burn waste without pre-processing, but they are
typically shop fabricated and gensrally range in size from § to-100tens per
day of refuse throughput. One of the most common types of moduler dllbulté?s
in the starved air or controlled afr type, incorporating two comustion
chambers. Afr is supplied to the primary chamber at substoichiemstric
Yevels. The incomplete combustion products pass into the secandsry
combustion chamber where excess air is added and combustion is ogmpleted,
Another type of modular combustor, functionally similar to largen, wess bura
units, uses excess air in the primary chamber; no additiona) sie:{s:added fn
the secondary chamber. The third major type burns refuse-deriesd fue)
(ROF). This type of combustor burns processed waste which may vEvry from
shredded waste to finely divided fuel suitable for co-firing with patverized
coal.

The distribution of the existing U.S. waste combustion cepatity among
the three types is shown in Figure 3. As shown, mass burn fecilfties have
the largest share of U.S. capacity, 68 percent of the total. DR fgctlities
represent 23 percent of the total capacity, and modular facilitéss ascount
for 9 percent. Although modular facilities represent a small fmuctisn of the
total U.S. capacity, the number of facilities squipped with medflar
facilities 45 greater than the number of combustion facilities wmuipped with
mass burn units (56 modular facilities compared to 48 mass bureaciiittes).
There are ten RDF facilities in operation.
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Figure 4 shows the expected distribution of design types for-planned
facilities the EPA has knowledge of. Mass burn facilitiss are mmpected to
continue to dominate with 59 percent of the U.S. design capacity. RDF
facilities are axpected to account for 20 percent, and design capacity for
modular facilities #s expected to account for 3 percent.

EMISSIONS AND THEIR CONTROL

Environmental concerns have been raised about both selid resdduss and
poliutants emitted to the air from sunicipal waste combustors. Merticular
concern has been raised concerning the presence of chiorinated
dibenzo-p-dioxins (COD) and chlorinated dibenzofurans (COF) in emisstons to
the air and solid residues. ¢

The EPA 1s currently working to determine the most envirenmentelly
acceptable methods for disposal of municipal waste combustor soldd nresidues.
The Agency's findings concerning restdue disposal will be published-ashen that
work is complete. The remainder of this Report to Cengress end-the

" accompanying technical reports focus on snvironmental effects of:amissions to

the air from municipal waste combustors.

As part of the integrated study, EPA attempted to collect a4l evailable
data on emissions from municipal waste combustors. From this deta She EPA
established an emissions data base of almost 50 faciiities frem-hivh
emissions had been measured in documented tests. Comparison of#hs-data from
different tests is difficult because the facilities vary widely “n design and
operating conditions, the tests were conducted with different eitfedtives and
differant protocols, and the level of detail of the reported deta vamries:
Further, the specific sampling and analysis methods were not tim-same for al}
tests. These differences make it difficult not only to meke ogupamivons
among the combustors tested, but also to draw oonclusions absutRhe-entire
population of combustors. Nevertheless, this study has used tiuse date ¢o-
the extent possible to avaluate municipal waste combustion prastiess.

av
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Pollutants of interest emitted from municipal waste combustors include
metals, acid gases (primarily HC1), organics (including COD and COF), and, in
some localities, NO_, as well. Table ] contains a summary of emissions
quantities measured from municipal waste combustors.

For municipal waste combustors controlling emissions fnvolvas
controlling emissions of a whole 11st of pollutants. Moreover, gpplication
of control technology for one pollutant or class of pollutants may affect
control of other pollutants. Devising a control strategy, then, {nvelves
consideration of control techniques for each of the classes of pollutants
present but also requires consideration of the effects of a selacted control
technique on the entire 1ist.

Options for control include optimization for minimizing orgpgic
emissions; scrubbing for acid gas control; flue gas cooling for capdensation
of metals and organics; high efficiency particulate matter collection; and '
NO, control where necessary. A control approach designed to incogporate all
of these processes, thereby minimizing emissions of the whole 1ist of
pollutants would be:

- optimization of the combustion process,

- alkaline scrubbing combined with ESPs or fabric filters gperated

at temperatures conducive to promoting condensation, ang

- flue gas treatment for “Ox control, 1f necessary.

Some of the newest facilities in Europe and in the United States have
incorporated the first two parts of this approach, and at least Qﬁn facility
in California has incorporated all three parts. The alkaline scohbers dajng
chosen for most of the new facilities are dry scrubbers.

With ¢ goal of optimizing combustion in mind the EPA QQVQJQQQQ 4 set of
combustion strategy elements termed “good combustion practices," guamarized
in Table 2. AlTso shown are preliminary specifications for each qf thp
elements. Even though these good combustion practices are preligfpary, and
have not been verified in field tests, they have bsen included bqq.ug. it {s
important for permit writers and those applying for psrmits to b pware of
the conditions that promote achievement of complete combustion. k
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Recent test data obtained from a new municipal waste combustor in Tulsa
show that low concentrations of organics may be achieved by optiwmizing
combustion conditions. Moreover, em{ssions testing has recently bagun on
municipal waste combustors equipped with dry scrubbers combined with
particulate matter collection devices. Recently collected test data show
generally high removal efficiencies for all poliutants except mercury, and
even for mercury one set of pilot plant test date show highar control
efficiencies may be possible with sufficient cooling.

HEALTH RISK ANALYSIS

The EPA performed a health risk analysis of two control scenarics. Ons,

the baseline scenario, approximates the status quo in contro) teshnslogy, ¢
mostly particulate mattsr emission control. The second reflects uniform
application of dry alkaline scrubbing combined with particulate matter
collection devices. Estimated health risk under these two control scenarios
was generated for both the existing population of combustors and for those
facilities planned for construction.

Two different expressions of health risk were generated: sggregate
annual {ncidence and maximum individual risk. Aggregate annual fhcidance
values include the total number of cancer cases per ysar pradtclgi by the
models in populations 1iving within 50 kilometers of 211 the nun{eitli wiste
combustors in the United States. Maximum individual risk valuet are the
model's estimates of the probability that a person exposed to the highest
modeled concentration of pollutants from a municipal waste combUitor will
develop cancer due to continuous exposure over a 70-ysar lifetime.

The EPA’s risk analysis estimated direct {nhalatfon cancer Fiske
associated with maintaining the status quo fn control technology tof the
existing facilities and those projected for the near future, ot the
estimated cancer risk §s attributadle to chlorinated dibenzo-psr@sdioxing
(COD) and chlorinated dibenzofurans (CDF). There remain basie q@asttons
concerning the mechanism of carcinoganesis for these and rt!lbilﬁbeiqpunds.
The models used to estimate the plausible, upper bound curci:::;ﬁic?vottﬂey
of compounds such as COD/COF, implicitly assume thit the sud "|ts -

+
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directly to initiate cancer. If, howsver, CDD/COF acts as a propoting agent,
a5 some scientists believe, to amplify the carcinogenic responss of other
direct acting carcinogens, the present mode! may not be appropriste. A
change of this nature in the assumption on which the cancer potancy estimate
is based could lead to a reduction in this estimate.

The ranges prasented below reflect uncertainties regarding the relative
toxicity of structurally related compounds, and the ability to n@;urqto1y
measure compounds at trace levels. These estimates slso reflect aspumptions
including a conservative extrapolation of the results of epidemiplogical and
anima) studies, mathematical modeling of pollutant dispersion, constant
emission rates based on those at tested facilities, and constank expasure of
persons to poliutants for 70 years.

The estimates of annua) incidence aggregated over the United States aﬁd
for all pollutants modelad are 3 to 38 cases per year for the ex{sting
combustors and 2-22 for those projected. Estimated maximum individual risks
(As noted above, thase are for the greatest potential exposurs.) rangs from
1/1000 to 1/10,000 for existing facilities and from 1/10,000 to 1/100,000 for
those projected to be buiit in the next few years. Uniform application of
dry scrubbers combined with high efficiency particulate colloctiqn davices
would be expected to reduce annual incidence to 0.2 to 3 cases for existing
sources, and 0.3 to 1 for those projected. Similarly, such contynls would
reduce maximum individual risks to 1/10,000 to 1/100,000 for exigting
facilities and 1/100,000 to 1/1,000,000 for projected facilitias.

When the risk estimates are disaggregated by design type, the qpmeongnt
contributed by mass burn technology used in existing facilities domipates, the
risk contributed by the major design types. However, the risk apeepent
contributed by RDF technology dominates in the projected facilitiss.

A prelisinary analysis was performed to determine whether indinact
exposure routes dus to surface deposition of pollutants from luggﬁtgpj wagte iy
combustors could contribute significantly to total exposurs dus 40 qynjctpl]
waste combustors. The analysis was designed to evaluate the \idon of
parameters that would result in the maximum exposure that was sti3 yithip
the realm of plausibility. Results showed that for mercury and_ lp
exposure may be a significant part of the total exposyre due to
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waste. However, no such indications were seen for nickel, chremium, or
formaldehyde. Also, the modeling results showed that indirect eugasure to
environmentally persistent organic compounds say be comparsble te-the direct
inhalation route of exposure. Analysis of indirect exposure as a:posatbla
source of health risk 1s continuing.

COST OF CONTROL

The incremental cost of adding dry scrubbing to particulateigatier
control (considered representative of the status quo) at sunicipal waste
combustors 1s $4 to §9 per ton of garbage combusted at mess bure-inite and 4
to $5 per ton for ROF-fired combustors. The same increment for amdular X
combustors is $5 to $12 per ton of garbage combusted. Howsver, smny-exisdfng
modular units are equipped with no flue gas treatment devices, sovthe.cost
for those units would be higher, about $7 to §16 per ton.
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