| NTRODUCTI ON

Envi roPower of Illinois, LLC is proposing to construct a nom nal 500- negawatt

i ndependent power facility near Benton, Illinois at the site of the former AOd
Ben 24 coal mine. Power will be generated by conbusting coal nine tailings in
two 2550 mmBtu/ hr circulating fluidized bed combustors (CFBC). Coal nine
tailings will be taken fromthe mine tailing piles at the former O d Ben 24
mne site as well as fromother sites in southern Illinois.

PROJIECT DESCRI PTI ON

Envi roPower of Illinois, LLC (EnviroPower) has requested a permt for two
circulating fluidized bed boilers (CFB), each with |inestone injection, a
baghouse, and a selective non-catalytic NOQ reduction system solid fuel
handl i ng and storage; ash handling and storage; |imestone handling and

storage; cooling towers; fuel oil storage and ancillary operations. Together
the CFB boilers will have the ability to generate the steam for nom nal 500 MW
of electricity. The CFB boilers will be fired on coal tailings and coal as
their primary fuel with capability to fire natural gas as a startup fuel with

l owsul fur distillate oil as a back up startup fuel

In a CFB boiler, crushed |inestone is added directly into the bed of the
boiler with the coal, and air is forced in fromthe bottom The pressure
floats the linmestone and coal within the conbustion chanmber allowing it to
behave like a fluid. This provides certain conbustion benefits, including
reduced formation of nitrogen oxides (NQ). 1In addition the |inmestone
chenmically absorbs sul fur dioxide (SO) directly fromthe gases in the boiler,
reduci ng SO, enissions. Particulate matter (PM suspended in the flue gas, as
well as fine particulates of |inestone, are captured by a fabric filter, also
known as a baghouse.

Natural gas is used in the start-up phase to heat the bed to approximtely
1000°F, at which point conmbustion is naintained by the continuous addition of
solid fuel. Solid fuel, consisting of coal tailings and/or coal, and a
sorbent, typically limestone (for SO, control) are injected into the fluidized
bed. Hot conmbustion gases and entrained solid fuel and |inmestone flow up the
boil er and through hot cyclones. Particles captured in the cyclone are
recirculated to the fluidized bed for better utilization of fuel and sorbent.
Sel ective Non-Catal ytic Reduction (SNCR) technology is enployed for NQ
control, where ammnia (NH;) is injected into the hot flue gas resulting in
rapid and conplete nixing of the NH; with the flue gas.

Flue gas typically | eaves the hot cyclone at 1500° 1600°F and passes through
the convective heat transfer sections (superheaters, econom zer, and tubul ar
air heaters). The flue gas |eaves the tubular air heaters at approxi mately
350°- 375°F and passes through a baghouse, where fabric filters collect the
particulate matter in the flue gas.

Fl ui di zi ng and conbustion air is introduced at two levels in the conbustion
section, creating a staged conbustion effect, which suppresses NQ,  formation.
The hi gh degree of solids mxing in CFB provides uniformtenperatures

t hroughout the conbustion section and greatly enhances the rate of conbustion
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of solid fuel particles. Gas residence tinme and gas tenperature are
sufficient to reduce enissions of CO and hydrocarbons to |low levels in the
circulating fluid bed boiler.

Li mestone is gravity fed to the CFB bed with the solid fuel. While fuel is
burning at an optinmum tenperature for calcining, the |inestone converts from
CaCO; to CO, and CaO. Further reaction of the CaOwith SO (fromthe fuel) and
oxygen (fromthe conmbustion air) produces CaSO,. The recycling of

particul ates, including |linmestone, through the bed section greatly enhances
the effectiveness of the linestone in controlling SO.

Wth the construction of these boilers, bed ash and fly ash will be
pneumatically conveyed to an ash silo. The pneunatic system for ash novenent
contains separators with final particulate clean up through fabric filter
collectors. Solid fuel will be transferred by covered conveyors at the solid
fuel handling facilities. Linestone will be transferred by encl osed conveyors
froma new |linmestone silo. A new |linmestone truck dunp with a fabric filter
and enclosure will also be installed.

PROJIECT EM SSI ONS

NQ, SO, CO VOV PM PM, Pb, and Fluorides are air pollutants regul ated by
the Illinois Environnental Protection Agency (lllinois EPA). The increase in
these air pollutants (except Pb) will be significant with respect to 40 CFR
652.21 for the Prevention of Significant Deterioration of Air Quality (PSD).
In addition, air quality inpacts based on the proposed BACT em ssions rates
were nmodel ed for NQ, SO, CO PM and Fluorides. NQ, SO, CO and PM, and F
are all above the PSD nodeling exenption |evels.

Particul ate matter em ssions fromthe new coal fired boiler at EnviroPower
will be controlled by a baghouse.

The emi ssions of the new boiler are |listed below. Potential emnissions are

cal cul at ed based on continuous operation at the maximum | oad. Actual

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

Cont ani nant Em ssion (Ton/ Yr)

Sul fur Di oxi de 5590. 0

Ni trogen Oxi des 2792.0

Car bon Mbnoxi de 6031.0

Particul ate Matter 336.0

Particul ate Matter, 336.0

Vol atile Organic Mteri al 161.0

A smal |l amount of particulate matter will also be released fromthe storage

and handling of coal, ash and |inestone.

APPL|I CABLE EM SSI ON STANDARDS
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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 new CFB boilers should readily
conply with applicabl e Board standards.

Envi roPower of Illinois will be a major source of pollution, because it is a
fossil-fueled steamelectric plant with heat input greater than 250 nmillion

Bt u/ hour and potential em ssions greater than 100 tons/year for several

regul ated pollutants. Therefore, the proposed projects at EnviroPower wll be

subject to NSR requirenents. Because EnviroPower is located in an area that is
classified as attainnent or unclassifiable for all criteria pollutants, if NSR
is required it will take the formof a Prevention of Significant Deterioration
(PSD) review.

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 emssion 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.

A major project is one, which entails construction of a najor 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 ngjor
for em ssions of nitrogen oxides, sulfur dioxide, volatile organic materials,
particul ate matter and carbon nonoxi de as di scussed in nore detail bel ow

Under federal regulations (40 CFR 52.21(b)) a nodification to an existing
maj or source of air pollution is subject to NSR permtting requirenents if the
nodi fication results in a net emi ssion increase for any pollutant greater than
the foll owi ng significant em ssion rates:

Pol | ut ant Significant Em ssion Rate (Tons/ Year)
Ni trogen Oxi des (NQ) 40

Sul fur Di oxi de (SO, 40

Car bon Monoxi de (CO) 100

Ozone (As VOM 40

Total Suspended Particles (TSP) 25

Smal | Particles (PMy) 15

Lead 0.6

The proposed plant is also a major source for em ssions of hazardous air

pol lutants (HAP). The potential HAP emissions fromthe plant will be greater
than 10 tons of certain individual HAP i.e. hydrogen fluoride and hydrogen
chloride and nore than 25 tons in aggregate for a conbination of HAP
Therefore, the plant may be subject to review under Section 112(g) of the
Clean Air Act. The USEPA' S rel ated determ nation under Section 112(n) of the
Clean Air Act has been appeal ed and applicability of Section 112(g) is stil
under review. Conpliance with the proposed enmission limts will also assure
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Maxi mum Achi evabl e Control Technol ogy (MACT) if the source ultimately is
subject to the requirenments of Section 112 (g).

PROPCSED PERM T

Under federal Prevention of Significant Deterioration of Air Quality (PSD)
regul ations, the Permitte nmust denonstrate Best Avail able Control Technol ogy
(BACT) for controlling NG, SO, CO VOM PMPM, and F enmissions. In this
application, EnviroPower has provided data supporting that BACT will be

achi eved 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

em ssions are properly controll ed.

BEST AVAI LABLE CONTROL TECHNOLOGY ( BACT)

A I nt roducti on

The Clean Air Act defines BACT as:
" .an emssion limtation based on the nmaxi 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 . "

BACT is generally set by a "Top Down Procedure." 1In this procedure, the npst
stringent control requirement in practice elsewhere is assunmed to constitute
BACT for a particular project, unless the inpacts associated with the contro
requi renents are shown to be excessive. This approach has generally been
foll owed by the Agency.

B. Di scussi on

Ni trogen Oxide - Review of the USEPA' s BACT/ LAER Cl eari nghouse indi cates that
sel ective non-catalytic reduction in conbination with conbustion controls as
proposed by EnviroPower are the NQ, control measures used on new CFB fired
boil ers. Further add-on control devices have not been used.

Based on avail able data, the follow ng technol ogi es were revi ewed as possible
control options for NQ: 1) selective catalytic reduction, 2) selective
non-catal ytic reduction, and 3) conbustion controls. Selective catalytic
reduction (SCR) uses a chem cal reaction to remove NQ, fromthe exhaust gas.
The reaction between gaseous NQ, and a reagent, e.g. ammonia (NH;) as it
passes through a porous bed or screen inpregnated with catal yst, reduces NG
back to N,. This reaction takes place at a tenperature of 750 degree F or
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above. The tenperature of exhaust gas fromthe baghouse will be about 270
degree F, making it unsuitable for SCR operation w thout reheating.

Particul ates in the exhaust before the baghouse would be present in sufficient
concentration to coat and poison the catalyst if SCR was installed before the
baghouse. SCR is not a denobnstrated technology for control of NQ enissions
fromCFB boilers. Hence this option is not technically feasible for
controlling NO fromthe CFB boilers.

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 method
i s dependent on initial NO  concentration, residence time, mxing and on the
tenperature in the reaction zone. The tenperature of the gas nust be in the
range of 1400 degree F to 1800degree F, to be suitable for SNCR operation.
This range is satisfied at the internediate zone in the boiler between the
conbustion bed and steam tubes.

The technically feasible option for controlling NOQ is use of SNCR and
combustion control and is therefore proposed for the new CFB boilers.

For the proposed new CFB boilers the use of SNCR in conjunction with the

i nherent lowNQ froma CFB boiler is the npst stringent technically feasible
alternative. Wile this alternative will have greater capital and operating
costs than a CFB boiler by itself, for these new CFB boilers, the increase is
not consi dered excessi ve.

Sul fur dioxide - Technically feasible SO, control alternatives for the
proposed new CFB boiler include |inestone injection and |inmestone injection in
combi nation with flue gas desulfurization. O the available FGD alternatives,
lime spray drying is judged to be the npost appropriate in this case due to the
common waste and raw material handling requirenments between this process and
the CFB's |inestone injection process. None of the CFB boilers listed in the
BACT/ LAER Cl eari nghouse reports using an FGD process in conbination with

i mestone injection.

Li mestone injection is inherent to operation of a CFB boiler. This SO

control alternative has been denonstrated to be reliable, effective, and woul d
not result in adverse econonic, energy, or environnental inpacts. Based on
these criteria, the use of linestone injection is concluded to be
representative of BACT for the proposed new CFB boilers.

Particulate matter - For the proposed new CFB boilers, the alternative
controls for particulate matter em ssions include fabric filters and ESPs.

Wet scrubbers are concluded to not represent a denonstrated control technique
for CFB boilers and do not offer nore stringent |evels of control of
particulate matter than fabric filters. Berylliumis enmitted as a particulate
and represents a fraction of the particulate matter enmitted fromthe facility.
Therefore, achieving BACT for particulate matter al so achi eves BACT for
beryl i um because the sanme technol ogy is used to control both PM PM, and
beryllium em ssions.

Both the proposed new CFB boilers will enploy fabric filters for control of
particulate matter. Conpared with the alternative control device (ESP), the
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fabric filter offers a greater degree of control of fine particles. This
alternative is thus considered the appropriate control device. A nore
stringent emi ssion rate of particulate natter may be technol ogically feasible
by utilizing specialty bags in the fabric filter. It is not normal practice
for BACT to specify requirenments that can only be satisfied by a single
vendor .

Car bon nonoxi de and vol atil e organi c conpounds - Control of the em ssions of
CO and VOC from conbusti on sources may be effected two ways: (1) conbustion
nodi fications to nininmze the formation of the pollutants, and (2) flue gas

catal ytic oxidation of any CO and VOC forned in the conbustion process.

Combustion controls are concluded to represent BACT for control of CO and VOC
em ssions fromthe CFB boilers. Catalytic oxidation has been utilized on sone
combusti on sources, but is considered technically infeasible on CFB boilers.

C. BACT Det erm nati on

1. Particul ate Matter

The Agency has deternined that BACT for particulate matter emni ssions from CFB
boilers is a limt of 0.015 pounds per mllion Btu. These boilers wil

control PMem ssions to this level by a cyclone dust collector and a fabric
filter.

2. Sul fur Di oxi de

The Agency has deternmi ned that BACT for sul fur dioxide enmissions is alimt of

0.25 Ib/mllion Btu and 90% sul fur di oxide renoval efficiency. The new
boilers #1 and #2 will neet this requirenent.
3. Ni trogen Oxide

The Agency has deternmi ned that BACT for NO, em ssions continues to be a linit
of 0.125 Ibs/mllion Btu for new CFB boilers. The design of the fluidized bed
boiler limts nitrogen oxide em ssions allowing it to nmeet this limt.

4. Car bon Mbnoxi de

The Agency has deternmined BACT to be a lint of 0.27 pounds per nmillion Btu
for new CFB boilers.

5. Vol atile Organic Materials

BACT for VOMis good conbustion practices by maintaining proper conmbustion
ef ficiencies.

6. Mercury and Fl uorine
There is currently no specific established neans to specifically control the

em ssions of these el enents, which are found in trace quantities of coa
tailing conposition. However, the inherent design of CFBs in conjunction with
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Vi,

criteria pollutant control devices is believed to constitute nmaxi num
achi evabl e control technology (MACT) for this source, if applicable under 112

(9).

AlR QUALITY ANALYSI S

A I nt roducti on

The previous discussion addressed eni ssions and em ssion 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 the anpunt of these
em ssions primarily as a nmeans to address the quality of air. The quality of
air as we breathe it or as plants and ani mals experience it, is known as
anbient air quality. Anmbient air quality considers the enissions froma
particul ar source after they have dispersed followi ng release froma stack
been added to the background | evel of pollutants in the air entering the
region, and joined with the pollutants enitted from other nearby sources.

The concern for pollutants in anbient air is typically expressed in ternms of
the concentration of the pollutant in the air. One formof this expression is
parts per million. A nmore common scientific formis mcrogram per cubic
meter, mllionth of a gramin a cube of air one nmeter on a side.

The United States EPA has established standards, which set linmts on the |eve
of pollution in the anmbient air. These anbient air quality standards are
based on a broad collection of scientific data to define |levels of anbient air
qual ity where adverse human health inpacts and welfare inpacts nmay occur. As
part of the process of adopting air quality standards, the United States EPA
conpiles the various scientific information on inpacts into a “criteria”
docunent. Hence the pollutants for which legal air quality standards exi st
are known as criteria pollutants. Based upon the nature and effects of a
pol l utant, appropriate nunerical limtation(s) and associ ated averaging tines
are set to protect against adverse inpacts. For sone pollutants severa
standards are set, for others a single standard may suffice.

Areas can be designated as attainment or nonattainnment for criteria

pol l utants, 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. |f the air quality standard i s 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 nnent for one standard
and nonattai nment for another or conply with the |long-term standard for a
pol l utant but violate the short-term standard.

Conpliance with air quality standards is determined by two techni ques --
nmonitoring and nodeling. In monitoring one actually sanples the |evels of
pollutants in the air on a routine basis. This is particularly valuable as
nonitoring provides data on actual air quality, considering actual weather and
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source operation. The Illinois EPA operates a network of ambient nonitoring
stations across the State.

Monitoring is limted because one cannot operate nonitors at all |ocations.
One al so cannot nmonitor to predict the effect of a future source, which has
not yet been built, or to evaluate the effect of possible regulatory prograns
to reduce emissions. Modeling is used for these purposes: nodeling uses

mat hemati cal equations to predict ambi ent concentrations based on various
factors, including the height of a stack, the velocity and tenperature of
exhaust gases, and weat her data (speed, direction and atnospheric m xi ng).

Modeling is usually performed by conputer, allowi ng detailed estinmates to be
made of air quality inpacts over a range of weather data. Mdeling techniques
are well devel oped for essentially stable pollutants |ike particulate matter
NQ, and CO, and can readily address the inpact of individual sources.

Model i ng techni ques for reactive pollutants, e.g., ozone, are nore conplex and
have generally been devel oped for analysis of entire urban areas. They are
not applicable to a single source with snall anmpunts of emni ssions.

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
qual ity standard or other reference level. Air quality analysis uses a

combi nation of monitoring data and nodel i ng as appropriate.

B. Air Quality Analysis for EnviroPower

An anbient air quality analysis was conducted by a consulting firm Goodw n
Envi ronmental Consul tants, Inc., on behalf of EnviroPower to assess the

i mpacts of its em ssions of PM SO,, NQ, and CO on ambient air quality. Under
the PSD rules, this analysis nust deterni ne whether the proposed project wll
cause or contribute to a violation of any applicable air quality standard.

Model i ng was done incorporating proposed new eni ssions at EnviroPower and
maj or stationary sources in surrounding areas. The analysis perforned
conforms to the guidance and requirenments of the USEPA and the Agency.
Background concentrations were added to nodel ed i npacts for SO, NO and PMg
Nati onal Anmbient Air Quality Standards (NAAQS). The highest regional val ues
fromthe particular averagi ng period of the nost recent three years of |EPA
nmonitoring data were used as background.

Tabl e 1 shows the dispersion nodeling results of the Benton facility with
respect to the NAAQS. The nodel ed i npacts on ambient air quality from CO are
| ess than the significant inpact |evels. Under no circunstances is air quality
in a PSD area allowed to deteriorate beyond the National Ambient Air Quality
St andard ( NAAQS) .
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TABLE 1

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

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

Pol | ut ant Peri od | npact Level Background Background) NAAQS
SO, 24 Hour* 82* 5 136 218 365
SO, 3 Hour* 175* 25 411 586 1, 300
SO, Annual 12 1 18 30 80
NG, Annual 5 1 36 41 100
PM 24 Hour ™" 90* 5 41 131 150
PM Annual 9 1 23 32 50
CO 1 Hour 143 2000 40, 000
CO 8 Hour 42 500 10, 000

* Hi ghest Second high concentration
** Si xth highest concentration

PSD areas have predeterni ned maxi mum al | owabl e pollution increases for sul fur
di oxi de, nitrogen oxides and PMg,, which cannot be exceeded. These linits are
called "allowabl e increments". (See Table 2).

TABLE 2

Conpari son of Predicted Concentration
Wth the Allowable PSD I ncrenment (ug/nt)

Aver agi ng Maxi mum Class |1
Pol | ut ant Peri od Predi ct ed Conc. PSD | ncr enent
SO, 24 Hour* 18.0 91
SO, 3 Hour* 64.0 512
SO, Annual 2.6 20
NQ, Annual 1.7 25
PM, Annual 6.2 17
PM,o 24 Hour”® 29.5 30

* Hi ghest second high concentration

In summary EnviroPower has provi ded adequate information to determ ne that
em ssions fromthe facility, when constructed, will not cause a violation of
the rel evant National Ambient Air Quality Standard (NAAQS) or a violation of
PSD i ncrenent al | owabl es.

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,
vegetation or visibility.
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VIl 1. REQUEST FOR COMMVENTS

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.

The I1linois EPA will hold a public hearing on Tuesday, May 8, 2001 at 7:00
p.m at the Kiwanis Hall, 414 Wst Hudel son in Benton. The hearing will be
held by the Illinois EPA to receive conments and data and to answer questions
fromthe public prior to making a final decision concerning the permt.

Lengt hy comments and questions should be subnitted to the Illinois EPA in
writing. Witten comments nust be postmarked by m dnight, June 8, 2001,

unl ess otherw se specified by the hearing officer at the tine of the hearing.

Comments need not be notarized and should be sent to the Illinois EPA Hearing
Officer, 1021 North Grand Avenue East, P.O Box 19276, Springfield, Illinois
62794- 9276.

SRS: 3/ 23/2001 1:23:45 PMC:\ Envi r opower\ PSpubl i cheari ngdraft. doc
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