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A BACKGROUND AND | NTRODUCTI ON

The state and | ocal agency representatives on this working
group would like to thank EPA for convening the group and
providing the opportunity to neet and discuss this

i nportant MACT standard. W sincerely appreciate the tine,
effort, and resources that EPA has devoted to this process.
W woul d also like to thank our fell ow working group
menbers and acknow edge the dedication of many to the
process. Those that participated in the “mni” work groups
to address specific issues, and those that authored and
presented various special reports throughout the process
are deserving of special thanks. W believe this has been
a useful process and we trust EPA feels the tinme spent in
our discussions will be helpful inits witing of the
Uility MACT standard.

State and | ocal agency participation in the working group
was sonewhat limted by the size of the conmttee. Sone
Western states have recently indicated an interest in
evaluating the utility MACT workgroup recommendati ons and
may present alternative or supplenental recomnmendations.
We recomend that EPA consider this Western States

subm ssion, as well as any other state or |ocal agency

opi nions which may be submitted on this topic. Those of us
t hat have been on the working group have taken steps to

i ncor por at e STAPPA/ ALAPCO nenbership positions into our
report,and we have comruni cated with our nmenbership on the
process throughout the past year.

Regardi ng the incorporation of STAPPA/ ALAPCO positi ons,
cited bel ow from STAPPA/ ALAPCO docunents are three
references to non-nercury HAPs fromutility boilers.

On June 5, 1998, STAPPA toxics commttee chair Bliss

Hi ggi ns of Louisiana sent a letter to EPA regarding the
U.S. Environnental Protection Agency's (EPA) proposed

I nformation Collection Request (ICR) related to coal -fired
electric utilities proposed in the Federal Register on
April 9, 1998 (63 FR 17406). |In that letter a nunber of
recommendati ons were made, including one that EPA “shoul d
seriously consider also requiring the analysis of other
chem cals of concern in the coal, ash, and flue gases. Most
of the cost of stack testing is related to the | abor of
obtai ning the sanples and the supporting neasurenents, not
the analysis of the nercury. To add the analysis of arsenic



and ot her chem cals of concern would add insignificantly to
the overall cost. The collection of these sanples
represents an opportunity for obtaining statistically
representative data on other chemcals very cost-
effectively.”

On June 12, 2000 STAPPA/ ALAPCO sent a letter to

Adm ni strator Carol Browner regarding the pending

regul atory determnation to regul ate hazardous air
pollutants fromelectric utility steamgenerating units
(Public Docket No. A92-55). Quoting fromthat letter,
“STAPPA and ALAPCO believe a regulation is warranted and
strongly recommend that the U S. Environnental Protection
Agency (EPA) establish standards to control em ssions of
HAPs fromelectric utilities, including, but not limted
to, nercury. Qher pollutants you may wi sh to consi der
addr essing include dioxin, arsenic, nickel and acid gases.”

In May, 2002 the STAPPA/ ALAPCO nenbership adopted a set of
“Principles for a Multi-Pollutant Strategy for Power
Plants.” Quoting fromthat docunent, “Power plants also
emt substantial quantities of hazardous air pollutants.
EPA' s Study of Hazardous Air Pollutant Em ssions from
Electric Uility Generating Units — Final Report to
Congress (1998) concludes that electric utility steam
generating units emt 67 hazardous air pollutants (HAPS),

i ncludi ng nmercury, arsenic, nickel, hydrogen chloride and
dioxins. In fact, electric generating units are the nmgjor
emtter of hydrochloric acid, which is the HAP emtted in
the greatest quantity in the U S... Gven the significant
contribution of power plant em ssions to public health and
environmental problenms in the U S., the State and
Territorial Air Pollution Program Adm ni strators (STAPPA)
and the Association of Local Ar Pollution Control
Oficials (ALAPCO believe that, if properly structured, a
conprehensive, integrated control strategy for electric
utilities is an appropriate approach that will offer
mul ti ple inportant benefits.”

Clearly, it can be seen in these docunents that state and
| ocal agencies desire that EPA consider carefully the
control of all HAPs emtted by utilities.

In addition to the witten docunentation on this issue, we
al so considered an electric utilities MACT project

st akehol der neeting EPA held with 17 state and | ocal
representatives on March 12, 2001. At that neeting, the



State/local/tribal representatives indicated that their
preferred outcome would be a rule that provided for

— m ni mal subcategorization of the industry;
— the nost stringent |evels of nmercury control possible;
— a nul ti-pollutant approach;

— limted flexibility by the sources so as to enhance the
States ability to inplenent the standards;

— early conpliance encouraged through the use of
i ncentives; and

— no trading of toxics.

The recommendations included in this report reflect the
hi storical positions taken by STAPPA/ ALAPCO, our personal
know edge, and our observations gl eaned fromthe working
group neetings. Qur general views were presented to the
STAPPA/ ALAPCO Board of Directors on July 27'" and to the
STAPPA/ ALAPCO toxi cs conmittee on Septenber 6'". Also, an
overvi ew of our recommendations was provided to the
STAPPA/ ALAPCO nenber shi p on Septenber 29, 2002, along with
copies of the presentation for the Septenber 9 workgroup
meeting. The authors of this paper are Praveen Amar
(NESCAUM, Bill O Sullivan (N.J.) and John Paul (Dayton,
Chio). This paper does not reflect the views of the Hg
MACT wor kgroup nenber, Dave Schanbacher (Texas) who has
provi ded separate recomendati ons.

B. SUMVARY

A good summary of the recommendations contained in this
white paper are included in the Wrkgroup’s Final Report
to the CAAAC. Wthin that report the States and Local’s
colum in the Table entitled “Summary of Stakehol der’s
Positions on Key |ssues” gives a thunbnail sketch of
recommendations in this white paper.

C. COAL MACT RECOVMENDATI ONS

1. COAL HAPS TO BE REGULATED

In addition to nercury, which has been identified as
t he hazardous air pollutant (HAP) of "greatest



potential concern,” many other HAPs are emtted by
coal -fired power plants in significant anmounts and

al so are of potential concern. In EPA s electric
utility study, specific concerns were identified for
arsenic, dioxin, and radionuclides. Additionally,
coal-fired utilities are the | argest source category
of hydrochloric acid and hydrofluoric acid em ssions
inthe US. Coal-fired utilities are also the | argest,
or anong the largest, emtters of many ot her HAPs.

On Decenber 2000, the EPA made the “Regul atory

Fi ndi ng” that regul ation of HAP em ssions from coal -
fired and oil-fired electric steamgenerating units
under section 112 is appropriate and necessary
(Federal Register Volune 65, p. 79825-79831). The
“Regul atory Finding” stated the following: “Wth
regard to the other HAPs, arsenic and a few ot her
metals (e.g., chromum nickel, cadmum are of
potential concern for carcinogenic effects. Al though
the results of the risk assessnent indicate that
cancer risks are not high, they are not | ow enough to
elimnate those netals as a potential concern for
public health. D oxins, hydrogen chloride, and
hydrogen fluoride are three additional HAP that are of
potential concern and may be eval uated further during
the regul atory devel opnent process. The other HAPs
studied in the risk assessnent do not appear to be a
concern for public health based on the avail abl e

i nformati on. However, because of data gaps and
uncertainties, it is possible that future data
collection efforts or analyses may identify other HAPs
of potential concern.”

This sanme “Regul atory Finding” estimted HAP em ssions
fromcoal as follows:

Arseni c 61 tons/year
Chrom um 73 tons/year
Lead 75 tons/year
Manganese 164 tons/year
Mer cury 46 tons/year

Hydr ogen chl ori de 143, 000 tons/year
Hydr ogen fl uori de 19, 500 tons/year



In keeping with precedents to regulate all significant
HAPs when a MACT rule is devel oped for a source
category, EPA's MACT rules for coal-fired utilities
must include HAP em ssion Iimts which address the
majority of HAPs emtted by coal -fired power plants.
The technol ogy- based MACT program under the Clean Air
Act (CAA)is designed to ensure that all significant
sources of HAPs inplenent controls to reduce em ssions
to the maxi mum extent achi evable. Hi gh stacks, which
are comon to coal -fired power plants, should not be
relied upon to limt high local risk fromHAPs and are
not an acceptabl e substitute for MACT. Power plants
contribute to the nati onw de soup of toxic air

pol lutants, which need to be mnim zed consistent with
the MACT mandate of the Clean Air Act.

a. Coal HAP G oupi ngs

Coal HAPs can be grouped by chem cal and physi cal
properties relevant to air pollution control neasures
for the purpose of developing MACT limts. The
foll ow ng groups of HAPs from coal -fired power plants
cover nost of the HAPs emtted fromcoal -fired power
pl ant s.

i Mercury - Mercury and its conpounds require
a separate grouping for MACT limtation because
of the unique chem cal and physical properties of
mercury with respect to air pollution control.

ii. Fine-particulate HAPs — Fine-particulate
HAPs i nclude the heavy netal s, including but not
l[imted to arsenic, cadm um and chrom um

radi onucl i des; and polycyclic organic matter
(POM. Sone of the adverse health effects of fine
particul ates (PM 2.5) are certain to be related
to these HAPs, which are conponents of PM 2.5 in
the anbient air. For the purpose of MACT
standards for heavy netals, it nay be appropriate
to have a subgroup of HAP particul ates which are
sem -volatile at tenperatures present in boilers.

iii. Acid-Gas HAPs - These are primarily
hydrochloric acid (HCO) and hydrofluoric acid
(HF). These acid-gas HAPs are the bul k of the
784 mllion pounds of HAP em ssions reported by
utilities in the 1998 Toxi c Rel ease I nventory



(TRI') and account for over 1/3 of the entire TR
i nventory.

iv. Oganic HAPs — Coal -fired power plants are a
maj or emtter of polycyclic organic matter (POM
and ot her products of inconplete conbustion
(PICs). Doxinis a PIC of potential concern
where conbustion is inefficient.

b. Surrogat es

One practical way to address the | arge nunber of non-
mercury HAPs emtted by coal-fired boilers is through
the use of surrogates. Surrogates nay be non- HAPs
(for exanple, CO or PM2.5 nmass) or a single HAP that
is representative of many HAPs. This approach is
useful to efficiently and effectively address the
majority of HAPs emitted by coal-fired power plants.

A surrogate is useful if efforts to mnimze the
surrogate also result in the mnimzation of a group
of HAPs whi ch have comon air pollution control
properties. Under section 112(d) of the CAA, the

Adm nistrator is directed to use em ssion information
to set MACT limts. The Admnistrator is not limted
to using only HAP em ssion information, and it is
reasonabl e to conclude the Adm nistrator may al so use
i nformati on on other em ssions which are associ ated
with HAP em ssions. A surrogate is particularly
useful if it can be continuously nonitored and serve
as a continuous indicator of HAP em ssions.

A representative HAP is a HAP within a group of HAPs
where its em ssion mnimzation indicates the

em ssions of other HAPs in the group are al so being
m nim zed.

Usi ng the above (C.1.a.) HAP groupings for coal- fired
power plants, the follow ng surrogates or
representative HAPs are reasonable choices to regul ate
the majority of HAPs from coal -fired power plants:

i Fi ne-particulate HAPs - Fine particul ate nmass
em ssions nmay be an adequate surrogate.
Al ternatively, representative HAPs such as
arsenic (sem-volatile) and chrom um (non-
vol atile) could have MACT |imts. POMcontrol is



best achi eved by good conbustion, and
consequently, the CO surrogate discussed in
C.1l.b.iii. belowis nost relevant to POM

ii. Acid-Gas HAPs - Hydrochloric acid is the HAP
emtted in greatest anounts fromcoal -fired power
plants. An HO |imt may be adequate for al
aci d-gas HAPs, but there are insufficient data on
HF em ssions to confirmthat an HO |limt would
be adequate for the control of HF. Additional
testing of HF should be required to show that HC
m nim zation also mnimzes HF em ssions, or that
a separate MACT standard for HF may be nore
appropriate. Alternatively, sulfur dioxide
limts may be an appropriate surrogate for acid-
gas HAPs since scrubbers used to control SO2 have
been shown to control HCO at even hi gher
efficiencies. Using SO2 as a surrogate for acid-
gas HAPs has the added advantage of continuous
em ssion nmonitoring for SQO2.

iti. Oganic HAPs - These HAPs are products of
i nconpl ete conbustion (PICs), which can be
| argely avoided with good conbustion control
The traditional and nost comon indicator of good
conbustion is a | ow concentration of carbon
nmonoxi de (CO), which is generally nonitored
continuously in large fossil-fuel-fired boilers.
Hence, a reasonable surrogate for limting
organic HAP em ssions is setting a MACT Iimt for
carbon nonoxi de. Additional testing is needed to
confirmthat the COMACT [imt results in
negli gi bl e amounts of all organic HAP em ssions.
Speci al enphasis needs to be placed during this
testing on evaluating the rel ati onship between
conbustion tenperatures and the concentrations of
CO and organi ¢ HAPs.

2. COAL SUBCATEGORI ES

Dependi ng on the design of the MACT nercury standard
for coal -fired power plants, subcategorization may not
be necessary or useful, especially subcategorization
based on the use of bitum nous and subbitum nous
coal s. However, a subcategory for lignite may be
acceptabl e for reasons described bel ow.



a. Lignite

Lignite is burned in relatively few plants, and

t herefore, such subcategorization has relatively | ow
i npact on overall nmercury em ssions fromcoal -fired
power plants as a group. |If separate MACT |imts are
set for lignite, the limts should not be so different
fromMACT |imts for bitum nous/subbitum nous coals
that existing lignite fired boilers remain
uncontrolled for nmercury or the construction of new
high nmercury emtting lignite plants is encouraged
over much lower emtting power plants burning other
fuel s.

b. Bitum nous and Subbi t um nous

The majority of the coal-fired plants in the USA are
fired with bitum nous or subbitum nous coals, or a
conbi nati on of these. The increasing use of bitum nous
and subbi tum nous bl ends argues against different
standards for each of these coals. Al so, the use of an
em ssion rate standard as the primary [imt for both
bi t um nous and subbitum nous coal can address the
different properties of these coals. The generally

| ower mercury content of subbitum nous coal is offset
by the greater proportion of elenental nercury
emtted, as conpared to bitum nous coal. These
properties tend to offset each other with respect to
resultant nercury em ssions after control. Also, EPA
anal ysis of potential floors for bitum nous and
subbi tum nous coal showed little difference. The

m nor potential difference in limts and the
difficulty in applying separate standards to m xtures
of bitum nous and subbi tum nous coal makes it
unnecessary to differentiate between these two nost
comonly used coals. Therefore,we recommend that a
singl e standard shoul d be devel oped for both

bi tum nous and subbi tum nous coal. W do note that
Texas supported a separate subcategory for
subbi t um nous coal, and sone Western states are
considering this issue further.

c. Small Power Plants
EPA shoul d not subcategorize or exenpt coal -fired

power plants based on the size of the power plant or
units. Relative to other sources of HAP em ssions,
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even the smallest coal-fired power plants are a
significant source of HAP em ssions.

d. Stack Gas Paraneters

EPA shoul d not subcategorize based on flue gas
tenperature or noisture content related to the air
pollution control systemin place. This may

i nappropriately exenpt currently poorly controlled
power plants fromany further HAP reductions or

i nappropriately limt the extent and the effect of
MACT appl i cati on.

e. FBC and | GCC

Fl ui di zed bed conbustors (FBCs) do not need a separate
category because their em ssions characteristics are
simlar to either bitum nous/subbitum nous coals or
lignite coal for other types of coal conbustors.

I ntegrated gasification conbined cycle (1GCC) electric
generating units mght also be included with “al

other coal fired units.” However, these units were
not thoroughly eval uated by the working group, and we
have no specific recommendati on on whether or not they
be a separate subcategory.

MERCURY LIM TS FOR COAL COVBUSTI ON
a. Format of Hg MACT Limt for Coal

The primary MACT em ssion limt should be based on
useful energy output to reward hi gher efficiency

pl ants and encourage hi gher efficiency (and | ower

em ssions) in new and nodi fied power plants. For
exanple, emssion [imts in units of mlligrans per
MMr are appropriate for an output-based standard.
Conversion of useful heat output froma cogeneration
facility to MVr units woul d be necessary to provide
credit for nore efficient energy use from such
facilities.

A percentage reduction conponent to the emssion limt
can be added to the primary em ssion rate limt to
forma “conbination standard.” Precedents for

conbi nati on standards include the nercury limts for
muni ci pal solid waste incinerators and the NSPS for
sul fur dioxide fromcoal-fired power plants. 1In the
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case of nmercury fromcoal -fired power plants, the
percent reduction conponent of a conbination standard
could provide a reasonable alternative limt for those
coal -fired units that burn high nercury content coal

The percent reduction option, however, needs to be
devel oped in such a manner that it does not result in
a less stringent alternative for “average” nercury
content coal. Rather, the output based em ssion limt
standard shoul d be applicable to nost units because
emssion limts based on useful output are

econom cally and environnmentally preferable to a
percent reduction limt. Al so, an inportant benefit of
an em ssion rate standard is the relative ease of
determ ning conpliance since it does not rely on
simul taneous testing of “before and after” em ssion
controls. The corollary of this, however, is that one
nmust devel op an effective conpliance strategy for
those units that choose the percentage reduction
option since it requires the clear determ nation of
baseline, e.g. the determnation of “what” in the
“percent age reduction of WHAT”. Rather than attenpt
to simultaneously test the mercury in the coal being
burned, it would be nore appropriate to test the
outlet of the boiler, prior to the air pollution
control system to obtain the uncontrolled nercury
em ssion rate for determ ning the percent em ssion
reducti on.

The format of the conbination standard could be "X ng
of mercury per MMr or Y percentage reduction of
mercury, whichever is less stringent. " An
alternative, but |ess desirable, conbination standard
could be input based in the formof "A | bs per
trillion Btu or B percentage reduction of nercury,

whi chever is |less stringent."

As discussed in C 3.b. below, when a conbi nation
standard i s devel oped, the specific nunerical values
of em ssion rates and percentage reduction need to be
chosen in such a way that they result in a national
controlled nercury emssion level (in TPY) that is as
stringent as the ones that will be achieved through
MACT fl oor levels determ ned for a percentage
reduction standard al one or an em ssion rate standard
al one. Appendix 3 estimates the national tons per
year of resultant nercury em ssions for various
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conbi nati ons of em ssion rates and percent age
reductions. Appendix 4 is the sanme as Appendi x 3 but
focuses on nercury emssion rate limts below 1.00 Ib
per trillion Btu. These graphs denonstrate a

conbi nati on standard achi eves an equi val ent degree of
em ssion reductions as a standard based on percent
reduction alone or em ssion rate al one.

b. Floor for Hg MACT Limt for Coal

This section relates to setting a mercury MACT [imt
for all coal-fired power plants w thout
subcat egori zation. See the discussion in section 2
above for potential subcategories, which could result
indifferent limts for lignite. |If higher imts are
set for lignite, then the floor for

bi t um nous/ subbi tum nous may be | ower than indicated
bel ow.

The floor for mercury nmust be no higher than the
mercury em ssion | evels achieved by the best
performng 12% of the power plants for which there are
em ssion data. Em ssion data should consider all the
estimated HAP em ssion rates that EPA derived from
application of stack test and plant specific data to
the approximately 450 coal -fired power plants in the
USA.

The fl oor |evel depends on the format of the standard
di scussed in C. 3.a. above. The recommended conbi nation
standard (output em ssion rate | evel or percent
reduction level, whichever is |less stringent) should
be evaluated holistically and not rely on separate
eval uations of the “12% best em ssion rate perforners”
or the “12% best percent reduction perforners.”

| nst ead, eval uation of each of these two paraneters
can be done to set boundaries for each of the two
paraneters for the conbination standard. The “12%
best conbination standard” logically results in a

| oner nmercury em ssion rate conponent and a hi gher
percent reduction conponent than the best 12% of each
of these | evels when eval uated individually.

Mercury emi ssion rate estimates can be eval uated for
411 out of 452 coal-fired power plants in the US EPA
Uility Air Toxics Study data. USEPA plant by plant
em ssions estimates were obtained fromthe wod file,
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“plant by plant em ssions estimates”, downl oaded from
www. epa. gov/ttn/atw conmbust/utiltox/utoxpg. htm,
3/26/02. These data were conpared with data on
mercury concentrations in coal purchased by power
plants obtained fromthe 1%, 2" 3"9 and 4'" quarter
coal data, downl oaded fromthe sanme source. There
were 411 plants for which both coal data and EPA pl ant
em ssions estimtes existed for nercury. Subsequent
anal yses of em ssions rates and percentage reductions
were limted to these 411 pl ants.

Appendi x 1 groups power plants by |levels of em ssions
based on heat input, in units of I bs of nercury
emtted per trillion Btu. Qutput rates can be derived
by approximating the heat rate at 10,000 Btu per Kwhr.
Thi s graph indicates that approximtely 50 of the 411
plants in the database have em ssions of less than 1
b per trillion Btu. These 50 plants constitute just
over 12% of the 411 plants. Hence, the baseline for an
i nput heat rate based nercury MACT em ssion limt
where there are no subcategories should be no higher
than 1 Ib per trillion Btu, and should be | ower when

t he average of the best 12%is consi dered.

Appendix 2 is a simlar evaluation of “percentage
reduction” estimates in the US EPA Utility Air Toxics

St udy dat a. The percentage reductions are based on
the em ssions of nercury estinmated fromthe stacks
conpared to the nmercury in the coal. Appendix 2

i ncludes 411 plants for which renoval efficiency data
could be estimated. This evaluation of data indicates
that approximately 55 of the 411 plants had nercury
removal efficiencies of greater than 80% 55 out of
411 is about 13.4% of the plants. Therefore, a MACT

fl oor based solely on the percentage control
efficiency of nercury renoval fromthe coal being
burned should be no | ower than 80% and should be

hi gher than 80% when the average of the “best 12% is
consi der ed.

A conbined MACT limt in terns of Ibs per trillion Btu
or percentage reduction should be nore stringent than
conbi ning the best 12% derived fromthe conponents
individually. Therefore, a conbined limt floor
shoul d have conponents which require an em ssion rate
[imt nore stringent than 1 Ib. per trillion Btu and a
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percentage reduction greater than 80% if based on heat
i nput .

As discussed in C 3.a. above, the preferable standard
is output based. Conversion to an output based limt
using a heat rate of 10,000 Btu per kW gives an upper
floor level of 4.54 ng/ MMr. Increasing the stringency
of both the efficiency and the output based limt, to
account for the ability to choose the | ess stringent
conponent of a conbined standard, gives a MACT fl oor
of about "4.00 ng/ MVWr or 85 percent reduction
(0.0800 I'b per trillion Btu or 85%. This standard
woul d result in about 10.5 TPY of national mercury

em ssions fromcoal -fired power plants, based on data
fromUSEPA's Utility Air Toxics Study. (See Appendi x
4, whi ch eval uates conbi nati on standards using this
data.)

Al so, as discussed in 3.a. above, the purpose of

i ncl udi ng a percentage reduction conponent in a
conbi ned standard is to provide a “safety valve” for
coals with very high nercury content, rather than
being a less stringent choice for “average nercury”
content coal. Hence, the percentage reduction
conponent shoul d be reflective of the best renoval
efficiencies achieved with the best control systens
possi ble. While control efficiencies of up to about
98% have been denonstrated for sonme plants, the

ef ficiency conponent would nore reasonably be in the
range of 90 to 95%

Choosi ng a higher control efficiency conponent allows
a higher em ssion rate conponent, while stil

mai nt ai ni ng equi val ent nati onal em ssion reductions.
Fol |l owi ng are exanpl es of “conbi nation standard” which
woul d result in estimted USA mercury em Ssions
between 8.5 and 11.5 tons per year. Simlar

al ternatives can be devel oped for the MACT fl oor
recommendati on of about 7 tons per year.

Conbi nati on St andard Fl oor Hg (TPY)

1.0 or 85% 11.5
1.1 or 90% 11
0.9 or 85% 11
0.8 or 85% 10.5
1.0 or 90% 10
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0.9 or 90% 9.0

0.8 or 90% 8.5

Based on di scussion at the Septenber 9, 2002, Uility MACT
Wor ki ng Group neeting, we reeval uated the recomrendati ons
made in our white paper for that neeting. The Septenber 9,
2002, white paper used the “worst” of the “Best 12 percent”
of the test data and extrapolated the 80 tests to 411
plants to determ ne a generous MACT fl oor which al so
considered variability beyond the averagi ng procedure
specified in section 112(d). W have reeval uated the MACT
fl oor based on the literal reading of section 112(d) which
specifies the “average em ssion limtation” for the best 12
percent of the sources for which there is em ssion
information. W have averaged the test results of the
“Best 12 percent” for the 80 ICR stack tests, as well as

t he extrapolated em ssions information for 411 pl ants.

Following are results of this reevaluation. |t conpares

t he average performance of the best 12 percent in two ways,
with the test data (80 tests), as well as with the
extrapol ated test data (411 plants), based on EPA s
estimates of em ssions fromeach of these plants. The best
“percent reductions” were determ ned i ndependently of the
best “rate-based limts,” and do not represent stand-al one
alternative limts to a “conbined rate or percent reduction
standard.”

1. Average of best 12 percent of 411 plants — 0.3 I b/ Tbhtu
(1.5 ng/ MAWh); 94 percent control.

2. Average of best 12 percent of 80 tests — 0.2 | b/ Tbtu
(1.0 ng/ M) ; 93 percent control

We believe that consideration of the variability of the
data is appropriate. Although our primary reconmendati on
is to deal with variability by averaging quarterly tests in
a year (3 test runs per quarter), adding a conpliance
margin to the average of the best 12 percent of the actual
em ssion level is also reasonable when determ ning an
appropriate emssion limtation. W recomend a factor of
2 times the actual tested average as a reasonable
conpliance margi n when an annual average of quarterly tests
is used or a 30-day or greater average of continuous

em ssion nonitor (CEM data is used.
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We al so reconmmend that a percent reduction alternative be
part of the MACT standard to enable any plant the
opportunity to continue to burn the sane coal if best
avai |l abl e control technology (BACT) is enployed. Qur
estimated range for the percent reduction alternative for
bi t um nous/ subbi tum nous coal is 90 to 95 percent. This
range is consistent with the average control efficiencies
for the best 12 percent of the test data (93 percent
control) and the 411-pl ant eval uation (94 percent control)
w t hout activated carbon injection. Hence, this MACT fl oor
does not depend on the use of activated carbon injection
(ACl). Rather, ACI and baghouse control are avail able as
an option to conply with the 90 percent alternative limt.
A 90 percent alternative limt is recommended to provide a
reasonabl e assurance of conpliance if the percent reduction
option is chosen.

Qur recomrendation for a MACT floor for bitum nous and
subbi t um nous coals would be 0.4 I b/ Tbtu (2 ng/ MM) or 90
percent control, based on the data fromthe 80 tests. The
0.2 I b/Tbtu emsison limt (1 ng/ MMh) would be a litera
readi ng of section 112(d) if applied to the test data with
no further consideration of variability. The 0.4 |b/Tbtu
emssion limt includes the factor of 2 conpliance margin
to further address variability beyond the averagi ng of 12
tests or |long-term CEM dat a.

We al so believe that consideration of information on the
total population of coal plants in the US is appropriate.

| f the extrapol ation of the average tests data to the 411
coal plants is used to develop the MACT floor, the MACT
standard would be 0.6 Ib/Tbtu (3 ng/ MM) or 90 percent
control based on the sane consideration of variability.
Looki ng at Appendi x 4 we concl ude that when a 90 percent
alternative limt is used, the 0.6 | b/ Tbtu rate-based
option is the preferred rate I evel for a conbination
standard. This is because there is little difference in
the overall amount of mercury control between these two
conbi nati on standards, and the 0.6 or 90% standard provi des
nore flexibility and an hi gher incentive to use the sinpler
conponent (e.g. rate based conponent) of the conbination
standard. In conclusion, we recomend that the MACT fl oor
be in the range of 0.40 to 0.60 |Ib/Thtu (2 to 3 ng/ MM) or
90% control, with a preference for the 0.60 | b/ Thtu | evel.

C. Beyond-t he-Fl oor for Mercury from Coal
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Beyond-the-floor refers to setting a MACT
standard which is nore stringent than the fl oor

| evel (best 12% . EPA shoul d establish “beyond-
the-floor” limts for mercury em ssions from coa
by consi deri ng:

i. Emssions data for control of the criteria
pol lutants (particul ates, sulfur dioxide,

vol atil e organi c substances, nitrogen oxides, and
car bon nonoxi de), includi ng BACT/ LAER

determ nations, as discussed in section E. 3;

ii. The additional nmercury em ssions reduction
benefits of control systens which mnimze other
HAPs, including fine-particulate HAPs and aci d-

gas HAPs;

ii1i. Technology transfer of air pollution control
t echnol ogi es used on other nmercury source
categories, especially carbon injection and
fabric-filter control of municipal solid waste

i nci nerators;

iv. Pilot and full scal e denonstration prograns
for mercury control technology for coal-fired
power plants, especially carbon injection along
with fabric-filter control;

V. The wel | -docunented history of the role of
environmental regulation as a strong driver of
t echnol ogy i nnovation and inplenentation for the
el ectricity-generating sector in the US. (For
exanpl e, see the Septenber 2000 NESCAUM r eport
“Envi ronnment al Regul ati on and Technol ogy

| nnovation: Controlling Mercury Em ssions from
Coal -Fired Boilers”). The major advances in the
devel opnent of control technol ogi es and
substantial reductions in costs will occur only
after (and not before) EPA adopts performance-
based em ssion standards and clear tine
schedul es; and

vi. The fact that coal conbustion is the single
greatest source category for nercury and other
HAP em ssions in the US.
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I n goi ng beyond the floor, EPA should not put
significant enphasis on estimtes of control

technol ogy costs, which will certainly decrease
significantly in the future as a result of technol ogy
i nnovation that will occur in response to well -
defined environnmental regulation. Instead, EPA needs
to put nore enphasis on the latest information on the
technical feasibility of meeting the maxi num

achi evabl e em ssion reductions. This includes the
recent results fromfull-scale field tests conpl eted
at the three power plants in A abama, W sconsin, and
Massachusetts.

d. Aver agi ng Met hod and Monitoring Requirenments for
Hg from Coal

Sel ection of reasonable averaging tinme periods is
appropriate and necessary to address the issue of
variability of mercury concentrations in coal and
flue streans. Until such tinme as nercury

conti nuous em ssion nonitors(CEMs) are
proven(whi ch appears likely), annual averagi ng of
gquarterly em ssion rates, determ ned by averagi ng
3 test runs per quarter, is appropriate.
Compl i ance determ nation with a percent reduction
limt is usually based on sinultaneous boiler
outl et and stack testing, but sinmultaneous
testing of coal and stack may be feasible with
representative testing of the coal as fired.

This periodic testing should be replaced with
mont hly or annual averages of CEM data when Hg
CEMs becone commercially avail able. Averages

m ght be wei ghted by the amount of coal burned or
electricity generated. The CEM averagi ng could be
a 12-nonth noving average, cal cul ated each nont h,
or a nonthly average. The interimaquarterly
periodic testing should be a 12-nonth novi ng

aver age, cal cul ated each quarter. EPA nethod 29
IS nost appropriate in order to obtain data on
mercury and ot her netals.

e. Types of Mercury Control Expected
The nmercury MACT standard for coal-fired power

pl ants should reflect the follow ng best control
nmeasur es:



19

i Fabric filtration
ii. Wt or dry scrubbing
iii. Activated carbon injection

We note that a |arge el ectrostatic precipitator
(ESP) may approach a fabric filter in control
efficiency for TSPs or total particulates (99 to
99. 7% for cold-side ESPs, 99 to 99.9% for fabric
filters), but is inferior to a fabric filter for
both the fine particulate control (less than
PM2. 5, the fraction where nost of the trace netal
HAPs are expected to accurul ate) and nmercury
control. For exanple, EPA OCRD s April 2002
report, “Control of Mercury Em ssions from Coal -
Fired Electric Uility Boilers” notes that cold-
side ESPs are only 80 to 95% efficient in
controlling PMless than 0.3 m cron conpared to
99 to 99.8%control efficiency of baghouses for
the sane size fraction. Also, experience with
ESPs and fabric filters on MSWincinerators has
shown fabric filters to have about 5 tinmes |ower
mercury em ssions with the sane carbon injection
rate. In sone cases |large ESPs, along with
scrubbers and carbon injection, may result in | ow
mercury em ssions and achi eve the eventual MACT
standard, but the MACT standard shoul d not be
designed with the intent of not requiring

exi sting ESPs to be supplenmented with or repl aced
by fabric filters. For plants with existing
ESPs, the nost cost-effective nmercury control
measure to achi eve significant nmercury reductions
is likely to be the addition of a polishing
fabric filter (simlar to EPRI’s COHPAC system
wi th carbon injection.

Scrubbers can be wet or wet/dry. They wll

assist wwth mnimzing nercury em ssions, as well
as provide effective control of acid-gas HAPs. In
addi tion, EPA should evaluate the nost recent
data on the effectiveness of the joint SCR-

FCGD/ SDA systens in controlling em ssions for
units burning either bitum nous or subbitum nous
coal s.
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Activated carbon injection with fabric-filter
control should be able to consistently reduce
mercury em ssions by over 90% For MSW
incinerators with baghouses, initial testing of
activated carbon injection showed over 90%
mercury control of the flue gas, and the

t echnol ogy subsequently proved out at over 98%
control. \Wile use of activated carbon for
control of Hg fromcoal is also expected to show
i nprovenent as the technology is applied, 98%is
not likely to be routinely achi eved because of

| ower mercury inlet concentrations in coal. The
90% or better expected control efficiency is
based on pilot and full scale denonstration tests
i ndicating that 90% control is reachable and the
expected refinenment of the technology as it is
applied to coal.

New Coal Electric Generating Units

An emission rate imt for new coal-fired boilers
shoul d be set to reflect the | owest nercury
l[imts being met, and the presunptive MACT limt
shoul d be based on the application of the

foll owi ng technol ogies: fabric filters, activated
carbon injection and wet/dry scrubbing. The
mercury limt for new units should be near the

| ower end of the range recommended in C. 3.b.
above.

RECOMVENDATI ONS ON OTHER HAPS FROM COAL

See section C above on the coal HAPs to be
regul ated. This section will address MACT
emssion limts for these groups of HAPs, other
t han mercury.

a. Floors and “Beyond-the-Fl oors” for O her HAPs
from Coal

i. Particulate HAPs - W believe there is
sufficient information to calculate floors for
i ndi vi dual heavy netal HAPs. However, use of a
fine particulate (PM2.5) em ssion mass limt as
a surrogate for particulate HAPs emtted by
coal conbustion nmay elimnate the need for
fl oor cal culations for individual heavy netal
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HAPs, other than mercury. If there are
sufficient data, EPA m ght use the best 12% of
the criteria pollutant fine particul ate

em ssion data fromcoal firing to develop a
surrogate particulate HAP floor. Using the
reasoning in section E.3., the particulate HAP
fl oor should be no higher than the 0.030 |b.

per mllion Btu New Source Performance Standard
(NSPS) for particulate em ssions adjusted to
incorporate the fine fraction since the 0.030
l[imt is for total PM BACT and LAER | imts
for particul ate em ssions should be considered
in determning a “beyond-the-floor” particul ate
emssion limt. BACT limts for total
particul ate em ssions have been set and
achieved at the 0.0150 | b. per mllion Btu

| evel , which nmay be an appropriate “beyond-
the-floor” surrogate imt for particulate
HAPs. A particulate MACT limt based on fine
particul ate em ssions(PM2.5) is preferable,
since heavy netals are found nostly in the fine
fraction. EPA may be able to establish a MACT
[imt based on the available total or PMLO

em ssions data with appropriate adjustnent to
estimate the PM2.5 fraction.

If test data for fine particulates (PM2.5 or
PmL0O) are insufficient for developing a
particul ate HAP surrogate standard, and if
converting total particulate test data to
estimate fine particulate levels is not
reasonabl e, then total particulate test data
shoul d be used to develop a total particul ate
HAP surrogate at this tine. Subsequently,
additional testing should be done to determ ne
if the adopted total particul ate MACT standard
is sufficient to mnimze the em ssions of
particul ate HAPs.

i Aci d-Gas HAPs - The floor for acid-gas
HAPs shoul d be in the range of 90%to 95%
control of sulfur dioxide ( non-HAP surrogate)
or hydrochloric acid (representative HAP
surrogate). The nunber of coal plants with
scrubbers and the general know edge that these
are routinely over 90% efficient, and typically
greater than 95% efficient, at renoving acid
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gases, should be sufficient em ssion
information to set a floor for acid-gas HAPs
whi ch requires such wet or wet/dry scrubbing.
Uility emssion factors and esti mates of
hydrochl oric acid em ssions when reporting

em ssions pursuant to “Right to Know are other
useful pieces of em ssion information which are
rel evant in establishing the MACT floor for
acid-gas HAPs. Also, NSPS limts for sulfur

di oxi de could be the basis for an aci d-gas HAP
floor, and the nore recent BACIT/LAER deci sions
for sulfur dioxide could be the basis for a
“beyond the floor” acid-gas HAP limt if

sul fur dioxide is used as a surrogate for acid-
gas HAPs.

. Organic HAPs - Since organic HAP

em ssions are products of inconplete
conmbustion, carbon nonoxide (CO, which is the
nmost common product of inconplete conbustion,
could be used as a surrogate for setting the
MACT fl oor for organic HAPs and ensuring
efficient conbustion. New Jersey has a 100 ppm
(corrected to 7% oxygen) RACT em ssion
limtation for CO and this level my be a
potential highest floor for organic HAPs. More
recent BACT and LAER decisions for carbon
nmonoxi de shoul d be considered in a “beyond-the-
floor” determnation. xidation catalysts al so
shoul d be considered in the “beyond-the-floor”
determ nati on

Format of Standards for Other HAPs from Coal

If a fine particulate limt is used as a
surrogate for particul ate HAPs, then EPA' s
adopted test nmethods for fine particulate
concentrations in Ib. per mllion Btu should be
used. If representative HAPs are selected for
particulate HAP MACT limts, then there should be
quarterly testing of those HAPs (along with
quarterly testing for nercury), and the fornmat of
the limts should be the same as for nercury.

Where continuous em ssion nonitors are used
to determ ne conpliance, as should be the case if
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S2 and CO are selected as surrogates for acid
gas and organic HAPs, then the emssion |imt
shoul d be a concentration limt in the form of
ppmv with a correction factor for oxygen.

For the acid gases, a “conbination standard” of
the form"ppnmv or % reduction, |ess stringent of
the two" is reasonable to address high chlorine
coal .

Aver agi ng and Monitoring Methods for O her HAPs
from Coal

Where criteria pollutant surrogates are sel ected
as surrogate MACT Iimts, the traditional testing
and nonitoring nmethods for criteria pollutant
limtations should be used. Averaging tinmes may
be different and should reflect the probability
of short-termunusually high em ssions and

whet her there are adverse health effects
associated wth these short-term peak val ues. EPA
met hod 29 woul d be appropriate to obtain data on
multiple netals, even if a surrogate Iimt for
one netal is adopted.

i For particulate limts, the average of 3
test runs is traditional and shoul d be retained.
Annual particulate testing woul d be appropriate.

| f representative HAPs are sel ected for
particulate HAP MACT |imts, then quarterly
testing and the sanme averagi ng procedure as
recomended for periodic testing of mercury could
be used to address variability of netal em ssion
| evel s.

ii. |If SO is used as an aci d-gas HAP surrogate,
daily limts wth conpliance determ ned by CEMs
is appropriate. If HO is used as a
representative acid-gas HAP, then annual testing
and averaging 3 test runs (simlar to particul ate
testing) is appropriate.

ii1i. For products of inconplete conbustion, a
short-term (hourly to daily) Iimt for CO and the
requi renment of a CO CEM are appropriate.

New Coal -Fired Electric Generating Units
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Future BACT and LAER determ nations for criteria
pollutants emtted by new coal units should
provide for equal or |ower em ssions than MACT
limts which are consistent with today's BACT and
LAER t echnol ogy, which should be applied to

exi sting plants. Hence, setting separate MACT
emssion limts for other than mercury from new
coal -fired power units may not be necessary,

provi ded New Source Review (NSR) technol ogy

requi renents renmain for new units.

Addi tional HAP Testing of Coal Conbustion

Where a surrogate criteria pollutant or a
representative HAP is used as a MACT performance
standard for a group of simlar HAPs, the MACT
rul e should include testing for sonme or all of
those HAPs to confirmeffective control. This is
especially prudent for the organic HAPs for which
there are little test data at this tine.

O L MACT RECOVMENDATI ONS

MACT st andards shoul d be devel oped for electric
generating units which conbust other than light oil.
Ef fective particulate control and good conbustion
shoul d be the goal of the MACT for heavy- oi
conbusti on.

1

AL HAPS TO BE REGULATED

MACT requi renments should be set for particul ate
HAPs and organic HAPs emtted by heavy oi
conbustion. N ckel may be appropriate as a
representative HAP for the heavy netals in oil.
Alternatively, alimt on fine particulate

em ssions nay be an appropriate surrogate for
both heavy netals and particulate organic matter
em ssions which contain HAPs. Car bon nonoxi de
woul d be an appropriate surrogate for organic
HAPs whi ch are products of inconplete conbustion.

O L SUBCATEGCORI ES

There shoul d be no subcategories for power
generating units burning heavy oil. Al oi
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heavi er than nunber 2 oil should be subject to
t he sanme MACT requirenents

OL MACT LIMTS AND FORNVAT
a. Parti cul at e HAPs

We have not determined a MACT Iimt for nickel.
An out put - based standard is preferred in the form
of mlligranms per megawatt hour. An input
standard in the units of Ib. per mllion Btu is
al so useful, but less desirable. If a fine
particul ate em ssion rate is used as a surrogate,
the MACT fl oor should be no higher than the fl oor
for coal, i.e., no higher than 0.030 |b. per
mllion Btu. A *“beyond-the- floor” |evel should
al so be considered at the 0.015 | b. per mllion
Btu | evel. These total particulate [imts should
be adjusted, if possible, to reflect the fact
that nmetals in oil, like trace netals in coal,
accurmul ate in the fine fraction of PM (see the
earlier section 4.a.i)

b. Organi ¢ HAPs

The carbon nonoxi de fl oor should be no higher
than 100 ppm (at 7% oxygen) averaged daily, which
is the New Jersey RACT Ilimt for both coal and
oil fired boilers.

An averagi ng period between 1 and 24 hours shoul d
be considered. BACT and LAER determ nations
shoul d be considered for a “beyond-the-floor”
MACT Iimt. Oxidation catalysts should be

consi dered, but good conbustion control should be
sufficient in nost cases.

O L HAP AVERAG NG AND MONI TORI NG METHODS
a. Parti cul at e HAPs

If nickel is used as a surrogate for netal HAP
em ssion from heavy oil conbustion, then the
nickel in a nonthly conposite oil sanple should
be tested nmonthly, and the efficiency of the fine
particulate air pollution control should be
tested annually. A weighted annual average of
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t he ni ckel em ssions per MMr can be determ ned
based on the nmonthly amount of electricity
produced, and the rate of nickel emtted can be
adjusted by the efficiency of the particulate air
pollution control. |If fine particulates are used
as a MACT surrogate, then an annual particul ate
test woul d be appropriate, using standard EPA

met hods and averaging 3 test runs.

b. Organi ¢ HAPs

Car bon npnoxi de CEMs shoul d be used to deterni ne
short-term (hourly to daily) average em ssion
concentrations.

5. NEW O L ELECTRI C GENERATI NG UNI TS

Future BACT and LAER determ nations for particul ate
and carbon nonoxi de em ssions fromnew oil fired

el ectric generating units should be sufficient to
reduce HAP levels fromnew units to | ower |evels than
for existing units, provided New Source Review (NSR)
technol ogy requirenents renmain for new major units.

OTHER CONS| DERATI ONS
1. DATA SUFFI CI ENCY

There are a wealth of data for setting MACT
l[imts for nmercury emtted by coal conbustion
EPA's testing of many electric generating units
during the 1999 ICR (Information Collection
Request), and the application of those test data
to simlar units that were not tested is
appropriate and sufficient to set a nercury
emssion limt for coal conbustion.

For other HAPs emtted by coal, there are | ess

em ssion data, and for sone HAPs the data is not
sufficient for setting a MACT em ssion limt
specific to that HAP. There are, however,
sufficient data for setting HAP-specific MACT
emssion limts for nost heavy netals. There are
not sufficient data to set HAP specific limts
for organi c HAPs.
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Em ssion data other than HAP em ssion data should
al so be used in determining MACT limts for coa
and oil fired power plants. Criteria pollutant
em ssion data for particulates (including data on
fine particulate mass), sul fur dioxide, carbon
nmonoxi de, and vol atil e organi c substances are
relevant to HAP em ssions, which are nostly fine
particul ates, acid gases and products of

i nconpl ete conmbustion. For exanple, em ssion data
on the effectiveness of SO2 control should be
used to help determne a MACT emssion limt for
HC .

Data on criteria pollutant em ssions are
particularly relevant when they are used as
surrogates for groups of HAPs with simlar
properties relevant to controlling their

em ssions. Continuous em ssion nonitoring data
for sul fur dioxide and carbon nonoxi de woul d be
useful for setting surrogate HAP standards, as
wel | as determ ning conpliance with those

st andar ds.

Em ssion data provided by utilities in response
to “Right to Know surveys are of |ower quality
than stack test data, but nonethel ess al so

rel evant and useful in determ ning MACT em ssion
limts. Al emssion data which are avail abl e
and related to HAP em ssi ons shoul d be consi dered
holistically in devel oping MACT em ssion limts.

VARI ABI LI TY OF DATA

Variability of em ssion data is not new to HAPs.
For mercury and ot her heavy netal s which have a
w de range of concentrations in coal and oil,
this variability is best addressed through the
opti mum desi gn of the nmagnitude and form of the
standard and through the sel ection of averagi ng
tinme period and procedures. Equally inportant,

t he nunerical value, form and averaging tine
period of the standard should be based not on the
variability of the incomng Hg concentrations in
coal or the flue gases, but on the best

eval uation of how control technol ogies are
capabl e of handling and “danpi ng” the incom ng
variability through equi pnment and operating
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design (for exanple, activated carbon injection
based systens should be able to neet a fixed
output Iimt by injecting nore or |ess carbon;

f eedback control systens can be used for wet
scrubber - based systens).

Statistical manipulation of the coal or test data
to generate unreasonably high emssion limts is
i nappropriate. To reasonably address variability
in the system (nonitoring, sanpling, nercury
content of coal,etc.), we recomend using the
conbi nati on of these three conponents: 1. the
average of em ssions fromthe “best 12% of the
units, 2. a factor-of-2 conpliance margin, and 3.
the use of long term averagi ng of conpliance data
for mercury or other individual HAPs.

For periodic testing of nercury, quarterly
testing and averaging 3 test runs each quarter
and the 4 quarters each year should be sufficient
to provide a reasonabl e determ nation of average
annual em ssion rate. Simlar procedures have
been successfully used for nunicipal solid waste
i ncineration which has nore nercury variability

t han coal

When CEMs are used for nmercury em ssion

determ nation, there are nmany ways to average the
data to address variability and obtain a
reasonabl e determ nati on of average em ssion
rates. A noving 12-nonth average of the average
em ssion rate for each nonth is a conmon
procedure. A nonthly average should al so be
sufficient to address variability of nmercury.

Where criteria pollutants are used as surrogates
for HAP em ssions, there is also sufficient
experience to devel op appropriate averaging

pr ocedur es.

3. SPECI AL CONCERN ABOUT VARI ABI LI TY OF HAP
PRODUCTS OF | NCOVPLETE COVBUSTI ON

The variability of carbon nonoxi de (and HAP
products of inconplete conbustion) is not
directly related to coal or oil properties, but
rather is related to operation of the unit. Very



29

hi gh carbon nonoxi de and ot her products of

i nconpl ete conbustion (including HAP organics)
can result from poor conbustion practices over a
relatively short period of tinme. Therefore, the
MACT standards for HAPs which are products of

i nconpl ete conmbustion should be of sufficiently
short averaging time to pronote good conbustion
practice at all tinmes and not enabl e poor
conbustion practices to be lost in |ong averagi ng
time. The MACT standard for HAP products of

i nconpl ete conmbustion should catch bad conbustion
practice and cause corrective actions to be taken
i mredi ately. The use of continuous em ssion
monitors for carbon nonoxide is appropriate to

i nst ant aneously determ ne a poor conbustion
probl em and enable tinely corrective action. To
encourage tinely corrective action, the averagi ng
time for carbon nonoxi de should be no greater
than 24 hours and could be as |low as 1 hour.

4. RELATI ONSHI P OF MACT TO RACT, NSPS, BACT AND
LAER

MACT is an emission |imt based on maxi mum

achi evabl e control technol ogy, including

pol lution prevention neasures. Section 112(d) of
the Cean Air Act requires that beyond-the-floor
MACT standards "require the maxi num degree of
reduction in em ssions of the hazardous air
pollutants.... taking into consideration the cost
of achi eving such em ssion reduction, and any
non-air quality health and environnmental inpacts
and energy requirenents..... achi evabl e for new or
exi sting sources..."” Qher technol ogy based
emssion limts required by the Cean Air Act
include, in order of |east stringent to nost
stringent: Reasonably Avail able Control
Technol ogy (RACT); New Source Performance

St andards (NSPS); Best Avail able Control
Technol ogy (BACT); and Lowest Achi evabl e Em ssion
Rate (LAER). These 4 technol ogy-based em ssion
standards are applied to the criteria pollutants
and their precursors, including fine particul ates
(PM2.5 and PMLO), sul fur dioxide, oxides of
nitrogen, volatile organi c substances, carbon
nonoxi de, and | ead. These criteria pollutant
emssion limts are also relevant to HAPs from
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coal -fired power plants which emt significant
anmounts of HAP particul ates, HAP acid gases and
HAP products of inconplete conbustion; all of

whi ch can be controlled by the sane air pollution
control technol ogies as used for the nore
enconpassing criteria pollutant category.

Conparing the definition of MACT for HAPs with
RACT, NSPS, BACT and LAER for criteria pollutants
shows sim |l ar | anguage for MACT, BACT and LAER
Therefore, BACT and LAER technology for criteria
pollutants is equally relevant for HAPs which are
also within the sanme criteria pollutant category.
In addition, HAPs should be mnimzed to an even
greater degree than criteria pollutants in view
of their higher toxicity. Hence, MACT standards
for fine-particulate HAPs, acid-gas HAPs, and

pr oduct s- of - i nconpl et e- conbusti on HAPs shoul d
result in nore stringent air pollution control

t echnol ogy requirenents (including pollution
prevention) than RACT and NSPS standards for
criteria-pollutant requirenents for particul ates,
sul fur dioxide, volatile organic substances and
car bon nonoxi de. MACT standards shoul d be

consi stent wth BACT and LAER determ nations for
t he anal ogous criteria pollutants.

Current BACT |imts for coal-fired power plants
requi re baghouse control or the equival ent, wet
or dry scrubbers, and good conbustion. These
technol ogi es and neasures are also directly
relevant to mnimzing HAPs from coal -fired power
plants. BACT |limts have been set for many power
plants to control particulates, acid gases, and
products of inconplete conbustion (CO and VQOC).
BACT/ LAER limt should be considered for "beyond-
the-floor" MACT Iimts for all coal-fired power
pl ant s.

RACT and NSPS are generally less stringent than
MACT, but can be considered as hi ghest MACT
floors where criteria pollutants are used as
surrogates for HAPs.

Al R POLLUTI ON CONTROL TECHNCLOGY: | NNOVATI ON,
| MPLEMENTATI ON AND TECHNOLOGY TRANSFER
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It is inportant for EPA to recogni ze the

i nportant role the EPA MACT determ nation
(“environnmental driver”) will play in the near-
termfuture innovation in alternative
technol ogi es and strategies for controlling
mercury emssions. In the long-term the full-
scale field inplenentation of different
technol ogi es and strategies will result in even
nore innovation and substantial cost reduction

t hrough the opti mum sel ecti on of conbi nati on of

t echnol ogi es, operating nethods, and fuels. These
are expected to include: pollution prevention,
coal cleaning, fuel blending and swtching,

i njection of carbon or other sorbents, enhanced
wet scrubbing, catalysts to oxidize nercury in
flue streans before its capture in wet or dry
scrubbers, SCR-FGD SDA conbi nations to capture Hg
besides controlling NOx and SOQ2. In addition,
there are a nunber of energing technol ogies

i ncluding electro-catalytic oxidation (ECO that
may find comrercial application once the MACT
standards are established. The historical fact
that nore effective control technol ogi es have

al ways appeared in the marketplace after (and not
before) the performance standards are set is of
particul ar inportance when EPA establishes
“beyond-the floor” MACT limts as it takes into
account not only the current status of

technol ogy, but its realistic future potential.

The technol ogy-transfer capability from ot her
sources al so needs to be taken into consideration
by the EPA. The successful use of carbon

i njection and baghouse control on nunicipal solid
waste (MSW incinerators should be considered in
devel opi ng the MACT standard for nmercury from
coal -fired power plants. VWhile uncontrolled
mercury concentrations in the flue gas of MSW
incinerators are nmuch higher than for coa
conmbustion, pilot and full-scale testing of
carbon injection on coal shows the sane

rel ati onships as for MSWincineration. The nore
carbon injected, the better the nercury control,
up to a point. The MSW experience has shown that
baghouses are far superior for nercury control

t han ESPs and can be used to avoid high carbon
use and the associated costs, as well as to
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effectively control fine-particul ate HAPs. Thus,
whil e the working experience with other sources
such as waste conbustors may not be directly
transferable to |l arge coal -fired boil ers because
of their different flue-gas characteristics, it

i s nevertheless hel pful in informng the MACT
determ nation for the coal-fired boilers.
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Appendi x 1

Contribution to Hg total emissions by groups,
groups based on estimated emission rate*

* of those plants for which emisison rate could be estimated
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Note: Estimates are based on data for 411 coal-burning power plants for which plant by plant emissions data and coal analysis data were both available. Emission
rates are based on pounds per year per plant as estimated by USEPA in the file “ plant by plant emissions estimates’ divided by total Btu content of coal
purchased by that plant obtained from the 1%, 2, 3, and 4™ quarter coal data. All files were dated June, 2001, and were downloaded from
www.epa.gov/ttn/atw/combust/utiltox/utoxpg.html, 3/26/02.




Appendi x 2

Contribution to Hg total emissions by groups,
groups based on estimated percent removal efficiency*

* of those plants for which removal efficiency data could be estimated

45% 160
40% + 140
[ onm |
2 35% + 120
o
e 30% +
o -+ 100
T 25%
< 0% of total + 80
S 20% @ count
S + 60
S 15% L4
2 ° °
£ 10% 140
5% 120
0% -

<=20 >20, <=40 >40,<=60  >60,<=80 >80, <= 100
Group; range of percent removal efficiency

Number of plants in group

Note: Data source is the same as Appendix 1. Percent removal efficiency was based on comparison of USEPA estimated plant
by plant emissions compared with total mercury content of coal purchased by that plant, as estimated from the quarterly coal
datafiles.




Appendix 3

Total U.S. mercury emissions from coal-burning power plants,
with various control options
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Note: Plant by plant emissions were estimated for various combination standards in the form of A Ibs. per trillion Btu or B percentage reduction of
mercury (based on coal mercury content), whichever isless stringent, with the assumption that a plant’s emissions will reflect the less stringent
applicable standard. Estimated emissionsfor all plants were totaled. Data source is the same as Appendix 1.
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Appendi x 4

Total U.S. mercury emissions from coal-burning power plants,
with various control options
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Note: Thisgraph isidentical to graph in Appendix 3, except that the Ibs. per trillion Btu scale (x-axis) extends only to 1 Ib. per trillion Btu, 80% and 90%
reduction options have been added, and the 65% option is not included. Data source is the same as Appendix 1.




