| NTRODUCT! ON

Corn Belt Energy Corporation of Illinois, LLC (Corn Belt) is proposing to
construct a nom nal 91-negawatt Power Plant in Elkhart adjacent to an existing
under ground coal m ne owned and operated by Turris Coal Conpany. The proposed
facility is intended to burn coal fromthe adjacent m ne and provide
electricity to the mine as well as the local power grid. Building the plant
at the mne site elimnates the cost of transportation and the need to take

| ocal farm and out of production.

The project is partially funded by the United States Departnment of Energy
(USDCE) Cl ean Coal Program and The State of Illinois Departnment of Commerce
and Comunity Affairs (DCCA).

PRQJECT DESCRI PTI ON

The maj or conponents of the proposed coal-fired power plant is a U-fired

pul veri zed coal boiler, fuel feed equipnent, fly ash reinjection, slag renmova
system and air pollution control equipnent. The control systemfor the
boiler includes a selective catalytic NQ reduction system an electrostatic
precipitator, and a wet |inmestone scrubber flue gas desul furization (FGD)
system Various systens include coal fuel handling and storage; ash handling
and storage; |inmestone handling and storage; cooling tower; and ancillary
operations. The boiler will be fired on coal as its primary fuel with natura
gas as the startup fuel.

A U-fired wet bottom boil er consists of a horizontal burner platformfiring
downward into a refractory lined conbustion chanber. At the bottom of the
conbustion chanber the flue gas turns upward passing through a slag screen
into the furnace. The boiler is a natural circulating design consisting of a
bare tube econoni zer, water wall tube panels, steam separation drum and
superheater. For safe, reliable and efficient operation of the thermal power
pl ant, steamtenperature control uses a spray water type control

A coal reburn systemwould be installed on the boiler initially as part of a
USDCE test programat a scale of 91 MA. The overall objective is to devel op
relatively near-termtechnol ogies to produce coal-fired boilers ready for
full-scale commercial generating plants. The boiler will neet pernmitted NO
limts with | ow NO burners, staging air, and SCR

The pl anned Low Enmi ssion Boiler System boiler is of unique and innovative
design. The boiler consists of two firing chanbers with multiple | ow NG

pul veri zed coal burners on each side of the radiant furnace. Firing
conditions are such that stable flanmes with high carbon conversion are

achi eved even when the burners are operated fuel rich to mninmze NO

enm ssions. Local tenperatures within the firing chanber are hi gh enough

t hr oughout the chanber to |iquefy the ash to sufficiently | ow viscosity so
that it flows down the wall and can be extracted easily fromthe bottom of the
firing chamber. Reburning involves the injection of some pul verized coa

after the main flame zone, after the slag screen separating the firing chanber
fromthe radiant furnace. The design includes a slagging, U shaped conbustor,
| ow NO, burners, and staged conbustion, to mninize air pollutant emn ssions.
The U-shape of the conbustor has down-fired chanber which increases the



combustion reaction tinme and provides for nore conplete conmbustion, inherently
mnimzing NQ fornation. Air staging refers to the introduction of air
downstream of the burner. The U-fired shape of the burner offers a unique
opportunity to introduce air well downstream of the burner. Simlarly coal
reburning involves injecting a small portion of the fuel downstream of the
burner. The U-fired design provides sufficient resident tine for reburning to
effectively reduce NOQ, as part of the DOE technol ogy denonstration.
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A single tubular air heater provides the necessary heat to the prinmary
Combustion air, which supplies hot air to the pulverizers to dry and convey
the coal to the low NQ, burners. Air is supplied to the boiler to transport
coal fromthe main mlls to the burners. Additionally the secondary air is
split between the | ow NOQ, burner wi nd box and the staging air ports applied to
the burners and in the upper section of the furnace.

The material handling facilities consist of coal delivery, |inmestone delivery,
and slag handling. The coal is delivered to the plant at the existing truck

| oading facility. Rear-dunp highway trucks deliver the |linmestone for the FGD
system The linmestone is stored in a building and reclainmed with a whee

| oader and above ground hopper, and is conveyed to the day bin. All nmateria
handl i ng end points include a fabric filter baghouse for particulate control

Fly ash is renoved fromthe flue gas at the econom zer hoppers, air heater
hopper, and in the ESP. A vacuum conveying system enpties the hoppers
sequentially and reinjects the fly ash back into the U-fired, |ower section of
the furnace through a connection at each burner. The fly ash nelts into sl ag,
resulting in essentially minimal fly ash leaving the system

Slag tap, or wet bottomfiring offers the advantages of solid waste
m nim zation and capability for firing a wide range of coals. This advanced
U-fired slag tap firing system has been devel oped with NQ, | evel s conparabl e

to | ower tenperature state of the art dry firing. 1In “once through operation”
the glass-like slag is quenched when it is tapped fromthe bottom of the
boiler into the subnerged drag chain conveyor. It is conveyed to a snall

crusher, which discharges to a conveyor. The conveyor noves the slag to a
storage pile where it is trucked fromthe site.

PROJIECT EM SSI ONS

The emi ssions of the proposed boiler are |isted below. Potential em ssions
are cal cul ated based on continuous operation at the maxi mum | oad. Actua

em ssions may be less to the extent that the plant nay not operate year round
or its maximumrated capacity.

Cont ani nant Em ssion (Ton/ Yr)
Sul fur Di oxi de 584.0
Ni trogen Oxi des 477.0
Car bon Monoxi de 794.0
Particul ate Matter/Particul ate Matter 79.0
Vol atile Organic Mteri al 8.0
Sul furic acid m st 17.9
Mer cury 0.02
A smal |l amount of particulate matter will also be released fromthe storage

and handling of coal, ash and |inestone.
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APPLI CABLE EM SSI ON STANDARDS

Al'l emi ssion sources in Illinois must conply with Illinois Pollution Contro
Board em ssion standards. The Board's enission standards represent the basic
requi renents for sources in Illinois. The proposed plant should readily

conply with applicabl e Board standards.

This project is also subject to the federal New Source Performance Standards
(NSPS), 40 CFR 60 Subpart Da, for electric utility steam generating unit
greater than 250 mmBtu/hr. The Illinois EPA is administering NSPS in Illinois
on behalf of the United States EPA under a del egation agreement. The NSPS
sets em ssion linmts for nitrogen oxides, sulfur dioxide and particul ate
matter emi ssions fromthe new boiler. Testing, record keeping, reporting and
conti nuous em ssions nonitoring are al so required.

The proposed plant will be a major source, because it is a fossil-fueled steam
electric plant with heat input greater than 250 million Btu/hour and potentia
em ssions greater than 100 tons/year for several regul ated pollutants.
Therefore, the plant is subject to NSR requirenents. Because it is located in
an area that is classified as attainment for all criteria pollutants, NSR will
take the formof a Prevention of Significant Deterioration (PSD) review.

A major project is one that entails construction of a nmjor source or mngjor
nodi fication, i.e., a significant net increase in em ssions of an attainnment
contami nant at an existing major source. This project is considered nmgjor or
significant for em ssions of nitrogen oxides, sulfur dioxide, particulate
matter and carbon nonoxi de.

The proposed plant is also a major source for em ssions of hazardous air
pollutants (HAP). The potential HAP enissions fromthe plant will be greater
than 10 tons of hydrogen chloride and not nore than 25 tons in aggregate for a
combi nation of HAP. Therefore, the plant is being subjected to revi ew under
Section 112(g) of the Clean Air Act. Conpliance with the proposed em ssion
limts will also assure Maxi mum Achi evabl e Control Technol ogy (MACT) as the
source ultimately is subject to the requirenments of Section 112 (g).

PROPCSED PERM T

Under PSD, an applicant nmust denonstrate Best Avail able Control Technol ogy
(BACT) for controlling NG, SO, CO and PMPM, em ssions. In this
application, Corn Belt has provided data supporting that BACT will be achieved
as established by the Illinois EPA

The proposed pernit contains limtations on all emissions in accordance with
the BACT limit. The conditions of the permt also establish appropriate
conpl i ance procedures, including continuous em ssions nmonitoring (CEM, record
keepi ng and reporting requirenments, and stack testing. The Pernmittee may
carry out these procedures on an ongoing basis to denonstrate that the plant
is operating within the limtations as set forth by the pernmt and that
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em ssions are properly controll ed.
V. BEST AVAI LABLE CONTROL TECHNOLOGY ( BACT)

A I nt roducti on

The Clean Air Act defines BACT as:
" .an emssion limtation based on the maxi num degree of reduction

.which the permtting authority, on a case-by-case basis, taking into
account energy, environnental and other costs, deternmines is achievable
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BACT is generally set by a "Top Down Procedure." 1In this procedure, the
nost stringent control requirenment in practice el sewhere is assuned to
constitute BACT for a particular project, unless the inpacts associ ated
with the control requirenments are shown to be excessive. This approach
has generally been followed by the Illinois EPA.

Di scussi on
Ni trogen Oxide

Revi ew of the USEPA' s BACT/ LAER Cl eari nghouse indicates that selective
catalytic reduction in conmbination with conmbustion controls as proposed
by Prairie Energy Power Plant are the NQ, control neasures used on new
U-fired boiler. Further add-on control devices have not been used.

Based on avail able data, the follow ng technol ogi es were revi ewed as
possi bl e control options for NOQ: 1) selective catalytic reduction, 2)
sel ective non-catalytic reduction, and 3) conbustion controls.

Sel ective Catalytic Reduction (SCR) is the top rated NQ, contro

technol ogy. It provides 80% control of NOQ em ssions. SCR involves the
reduction of nitrogen oxide to nitrogen and water through reaction with
anmoni a. A catal yst bed, usually made of vanadi um supported by a
titanium structure, is used to reduce the activation energy of the
reaction. SCR is applied at tenperatures between 600 and 750°F. SCR
wWill result in approximately 80% reduction of NQ with 3-ppm ammoni a
slip. The slip is the maxi mum amount of amonia that will remain
unreacted with the NQ.

Sel ective non-catal ytic reduction (SNCR) al so i nvolves injection of a
reactant, but without the use of a catalyst. The effectiveness of this
nmet hod i s dependent on initial NGO concentration, residence tine, nXxing
and on the tenperature in the reaction zone. Typical SNCR contro
efficiency is 60% In addition, the exhaust tenperature must be in the
range of 1400 degree F to 1800 degree F, for SNCR operation. The only
pl ace where the tenperature is greater than 1400 degrees F in the
exhaust gas is in the boiler itself. At that point of application both
ammonia and urea injection will result in formation of sulfate conpounds
that can foul downstream conponents of the boiler system SNCR is

excl uded because SCR is nore effective and applying both of them

toget her would not result in a higher overall control efficiency. The
technically feasible option for controlling NOQ is use of SCR and
combustion control and is therefore proposed for the new U-fired boiler

For the proposed new U-fired boiler the use of SCR in conjunction with
the inherent lowNQ fromthe U-fired boiler is the npbst stringent
technically feasible alternative. Wile this alternative will have
greater capital and operating costs than the U-fired boiler by itself,
for this new U-fired boiler, the increase is not consi dered excessive.
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A sunmary of the estimted costs for an SCR systemis shown in the
application. The cost for SCR, the control technology with the highest
control efficiency, is $1,167 per ton of NQ renoval. This |evel of
cost is acceptable; therefore, SCRis determ ned to represent BACT for
control of NQ, eni ssions fromthe LEBS.

Sul fur Di oxi de

Technically feasible SO, control alternatives for the proposed new U
fired boiler include wet line or |inestone scrubbing, flue gas

desul furization (FA), dual alkali FGD, and dry sorbent injection. O
the avail able FGD alternatives, wet |inmestone scrubbing FGD is the nost
ef fective

Wet scrubbing utilizes calcium sodiumor amoni um based sorbents in a
slurry to react with SO, in the waste gas. Linmestone is the nost
favored sorbent naterial because of its wide availability and relative
| ow cost. The chenical reaction that occurs is as foll ows:

SG, + CaCO; = CaSO; + CG;,

The reaction product is calciumsulfate and calciumsulfite sludge. |If
air is injected into the scrubber reactor, a sal eabl e by-product,
gypsum is formed through oxidation. |If there is no nmarket for gypsum
which is the case for this project, then the gypsum can be easily

di sposed of as a stable material. Wt |inestone scrubbing can achieve
up to 95% control efficiency.

The estimted cost of a wet |inestone scrubber systemfor the LEBS is
shown in the Appendix Cto this application. The cost for a |inmestone
scrubber, the control technology with the highest SO, contro
efficiency, is $213 per ton of SO, removal. This level of cost is
acceptable; therefore, a |linmestone scrubber is determned to represent
BACT for control of SO, em ssions fromthe LEBS

Particul ate Matter

For the proposed new U-fired boiler, the alternative controls for
particul ate matter em ssions include fabric filters and ESPs. Wt
scrubbers are concluded to not represent a denonstrated contro

technique for U-fired boiler and do not offer nore stringent |evels of
control of particulate matter than fabric filters or ESPs. Berylliumis
emtted as a particulate and represents a fraction of the particulate
matter emitted fromthe facility. Therefore, achieving BACT for
particul ate matter al so achi eves BACT for beryllium because the sane
technology is used to control both PM PMy and beryllium eni ssions.

Particul ate matter and PM, nust be controlled to a | evel that neets
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BACT. Both fabric filters and ESPs can achi eve greater than 99% renova
of particulate matter. Rather than | ooking at the increnental cost
between the particulate control technol ogies, the preferred technol ogy,
an ESP, is evaluated for cost.

An ESP renpoves solid or liquid particulate matter froma gas stream by
imparting an electrical charge on the individual particle and collecting
the charged particle to an oppositely charged surface. The collected
particle is then renoved fromthe surface through a nmechani cal shock and
falls through bul k novenent to a coll ection hopper

The estimted cost of an ESP for the LEBS is shown in the Appendi x C of
this application. An ESP is conparable in efficiency to other highly
ranked particulate control technol ogies. The cost for an ESP is $200
per ton of particulate matter renoval. This |level of cost is
acceptable; therefore, an ESP is deternmned to represent BACT for
control of PMem ssions fromthe LEBS.

Car bon Monoxi de and Vol atil e Organi ¢ Conpounds

Car bon nonoxi de (CO) and volatile organic conmpounds (VOC) - Control of
the em ssions of CO and VOC from conbustion sources may be effected two
ways: (1) conbustion nodifications to minimze the formati on of the
pollutants, and (2) flue gas catalytic oxidation of any CO and VOC
formed in the conbustion process.

Combustion controls are concluded to represent BACT for control of CO
and VOC enissions fromthe U-fired boiler. Catalytic oxidation has been
utilized on some conbustion sources, but is considered technically

i nfeasible on U-fired boiler

BACT Det erm nati on

1. Particul ate Matter
The Illinois EPA has determ ned that BACT for particulate matter
em ssions fromwet bottom PC boilers is a limt of 0.02 pounds per
mllion Btu. This boiler will control PMenissions to this |eve

by an el ectrostatic precipitator.
2. Sul fur Di oxi de

The I11inois EPA has determ ned that BACT for sul fur dioxide
emssions is alimt of 0.15 Ib/mllion Btu and 92% sul fur di oxi de
removal efficiency if enissions are at or greater than 0.15

I b/mBtu. The new U-fired boiler will neet this requirenent.

3. Ni trogen Oxi de
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V.

The Illinois EPA has deterni ned that BACT for NQ, eni ssions
continues to be a limt of 0.12 Ibs/mllion Btu for new U-fired
boiler. The design of the U-Fired wet bottomboiler lints
nitrogen oxide em ssions allowing it to neet this limt.

4, Car bon Monoxi de
The I11inois EPA has determned BACT to be a limt of 0.20 pounds
per mllion Btu for new PC boiler

5. Sul furic acid m st
The Il1linois EPA has determ ned that BACT for sulfuric acid
em ssions is 17.9 TPY for the new U-fired boiler. Costs for add-
on controls for this pollutant are excessive. The limt will be

achieved by the m st elimnator section of the wet FGD system
6. Mer cury and Hydrogen Chl oride

Mercury em ssions are below the PSD applicability criteria.

Mercury and Hydrogen Chloride pollutants are potentially subject
to future control requirenents under 112(g) Em ssions of both of
these pollutants will be controlled at the facility. Mercury wll
be controlled through a conbination of the SCR, ESP, and wet FDG
systenms. Hydrogen Chloride will be controlled through the wet FGD
system

AlR QUALITY ANALYSI S

A

I nt roducti on

The previous discussion addressed em ssions and em ssi on standards.

Em ssions are the quantity of pollutants enitted by a source, as they
are released to the atnosphere froma stack. Standards are set limting
t he amobunt of these emissions primarily as a neans to address the
quality of air. The quality of air as we breathe it or as plants and
animal s experience it, is known as anmbient air quality. Anbient air

qual ity considers the emissions froma particular source after they have
di spersed following rel ease froma stack, been added to the background

I evel of pollutants in the air entering the region, and joined with the
pollutants emitted from other nearby sources.

The concern for pollutants in anbient air is typically expressed in
terms of the concentration of the pollutant in the air. One form of
this expression is parts per mllion. A nore common scientific formis
m crogram per cubic nmeter, mllionth of a gramin a cube of air one
neter on a side.

The United States EPA has established standards, which set |limts on the
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I evel of pollution in the anmbient air. These anbient air quality
standards are based on a broad collection of scientific data to define

| evel s of anbient air quality where adverse hunman health inpacts and

wel fare inmpacts may occur. As part of the process of adopting air

qual ity standards, the United States EPA conpiles the various scientific
i nformati on on inpacts into a “criteria” docunment. Hence the pollutants
for which legal air quality standards exist are known as criteria
pollutants. Based upon the nature and effects of a pollutant,
appropriate nunmerical limtation(s) and associ ated averaging tinmes are
set to protect against adverse inpacts. For sonme pollutants severa
standards are set, for others a single standard may suffice.

Areas can be designated as attai nment or nonattainnment for criteria
pol lutants, based on the existing air quality. Locations can either
have good air quality conplying with the air quality standard for a
pollutant, in which case the area is known as attainnment. |If the air
quality standard is exceeded the area is known as nonattai nment.

In attai nment areas one wi shes to generally preserve the existing clean
air resource and prevent increases in em ssions, which would result in
nonattai nment. In a nonattainnment area efforts nmust be taken to reduce
em ssions to cone into attainment. An area can be attai nment for one
standard and nonattai nment for another or conply with the |ong-term
standard for a pollutant but violate the short-term standard.

Conpliance with air quality standards is determnmined by two techni ques --
nmonitoring and nodeling. |In nmonitoring one actually sanples the |evels
of pollutants in the air on a routine basis. This is particularly

val uabl e as nonitoring provides data on actual air quality, considering
actual weather and source operation. The Illinois EPA operates a
network of ambient nonitoring stations across the State.

Monitoring is limted because one cannot operate nonitors at al

| ocations. One also cannot nonitor to predict the effect of a future
source, which has not yet been built, or to evaluate the effect of
possi bl e regul atory prograns to reduce enissions. Mdeling is used for
t hese purposes: nodeling uses mathenatical equations to predict anbient
concentrations based on various factors, including the height of a
stack, the velocity and tenperature of exhaust gases, and weather data
(speed, direction and atnospheric nixing).

Modeling is usually perfornmed by conputer, allowi ng detailed estinmates
to be made of air quality inpacts over a range of weather data.

Model i ng techni ques are well devel oped for essentially stable pollutants
like particulate matter, NOQ, and CO and can readily address the inpact
of individual sources. Mdeling techniques for reactive pollutants,
e.g., ozone, are nmore conplex and have generally been devel oped for

anal ysis of entire urban areas. They are not applicable to a single
source with small anpunts of enissions.
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Air quality analysis is the process of predicting anmbient concentrations
in an area or as a result of a project and conparing the concentration
to the air quality standard or other reference level. Air quality

anal ysis uses a conbination of nonitoring data and nodeling as

appropri ate.

Air Quality Analysis for Corn Belt

An anbient air quality analysis was conducted by a consulting firm

Har za Engi neering, on behalf of Corn Belt to assess the inpacts of its
em ssions of PM SO,, NGO, and CO on anbient air quality. Under the PSD
rules, this analysis nust determni ne whether the proposed project wll
cause or contribute to a violation of any applicable air quality

st andar d.

Model i ng was done incorporating proposed new eni ssions at Corn Belt and
maj or stationary sources in surrounding areas. The analysis perforned
confornms to the guidance and requirenents of the USEPA and the Illinois
EPA. Background concentrati ons were added to nodel ed i npacts for SO
NO, and PM, National Anbient Air Quality Standards (NAAQS). The highest
regi onal values fromthe particul ar averagi ng period of the npbst recent
three years of | EPA nonitoring data were used as background.

Tabl e 1 shows the dispersion nodeling results of the Elkhart facility
with respect to the NAAQS. The nodel ed i nmpacts on anbient air quality
fromCO PMand NQ are |l ess than the significant inpact |evels. Under
no circunstances is air quality in a PSD area allowed to deteriorate
beyond the National Anmbient Air Quality Standard (NAAQS).
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TABLE 1

Predi ct ed Maxi mum Concentrations (ug/n?)

Si gni ficant Tota
Aver agi ng Pr oj ect | npact Existing (Project&

Pol | ut ant Peri od | npact Level Background Background) NAAQS
SO, 24 Hour* 32. 9% 5 204. 4 280. 2 365
SO, 3 Hour* 141. 7* 25 550. 2 774.2 1, 300
SO, Annual 1.95 1 15.7 24.6 80
NQ, Annual 0. 86 1 100
PM 24 Hour ™" 2.43* 5 150
PM Annual 0. 26 1 50
CO 1 Hour 158. 8 2000 40, 000
CO 8 Hour 6.9 500 10, 000

* Hi ghest Second hi gh concentration

*x Si xt h hi ghest concentration

PSD areas have predeterni ned maxi mum al | owabl e pollution increases for
sul fur dioxide, nitrogen oxi des and PMgy, which cannot be exceeded.
These limts are called "allowable increments". (See Table 2).

TABLE 2

Conmpari son of Predicted Concentration
Wth the Allowable PSD I ncrenment (ug/n?)

Aver agi ng Maxi mum Class |1
Pol | ut ant Peri od Predi cted Conc. PSD | ncrenent
SO, 24 Hour* 24.5 91
SO, 3 Hour* 82.8 512
SO, Annual 1.5 20
* Hi ghest second high concentration

In sutmmary Corn Belt has provided adequate i nformation to determ ne that
em ssions fromthe facility, when constructed, will not cause a
violation of the relevant National Ambient Air Quality Standard (NAAQS)
or a violation of PSD increment allowabl es.

VI1. OTHER ANALYSES

At the above air quality inmpact levels for NQ, S0, CO and PM, em ssions as
shown in Tables 1 and 2, there will not be a significant affect on soils,
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vegetation or visibility.
VI11. REQUEST FOR COMMENTS

It is the Illinois EPA's prelimnary determ nation that the proposed permt
neets all applicable state and federal air pollution control requirenents,
subject to the conditions proposed in the draft permt.

Comments are requested on this proposed action by the Illinois EPA and the
proposed conditions on the draft permt.

SRS: 01070028: j ar



