Prevention of Significant Deterioration

Air Pollution Control
Construction Permit Application

We Energies’ 50 MW Biomass-Fired
Cogeneration Facility to be Located at the
Domtar - Rothschild Mill.

March, 2010

Prepared for:

we energies ‘ ::: rl

We Energies
231 W. Michigan St.
Milwaukee, W1 53203

Prepared By:

RTP ENVIRONMENTAL ASSOCIATES INC.®

4 903 Superior Avenue, Suite 6
Tomah, WI 54660







Executive Summary

We Energies is proposing to construct a 50 megawatt (MW), biomass-fired cogeneration facility (the
“Project”) at the Domtar - Mill in Rothschild, Marathon County. The facility will produce
approximately 50 MW of biomass fueled electric power, and will also provide process steam for the
Domtar Mill. The Project will include an advanced circulating fluidized bed (CFB) boiler which will be
fueled by wood, bark, wood waste, forest residues, and wastewater treatment plant residue from the
Domtar Paper Mill.  This boiler will also utilize natural gas for startup and combustion stabilization.
The facility will also include two natural gas-fired package boilers which will provide steam for the Mill
when the CFB boiler is unavailable. The Project will also include fuel receiving, unloading, storage,
and conveying processes, boiler bed material and ash handling processes, cooling towers, and an
emergency diesel feedwater pump. Finally, the Project will also involve the retirement of the four
existing mill boilers after the new facility becomes operational.

Under the Prevention of Significant Deterioration (PSD) program in NR 405.02(22)(a), Wis. Adm.
Code, the major stationary source threshold for this facility is 100 tons per year. Based on the total
potential emissions in Table ES-1, the Project will be subject to the PSD program for carbon monoxide
(CO), nitrogen oxides (NOy), particulate matter (PM/PM,,), fine particulate matter (PM,s), sulfur
dioxide (SO,), organic compounds (VOC), and fluorides (as HF). This PSD applicability is based only
on the new emission units. Although emissions from the existing mill boilers will be reduced, because
the new boiler is a separate project with a separate owner and responsible official, no netting or project
emissions accounting has been used to offset the potential emissions for the new units.

TABLE ES-1. PSD applicability for the biomass-fired cogeneration Project.

Potential to PSD Significant
POLLUTANT Emit Threshold OVER?
ton/year ton/year
Carbon Monoxide CcO 766 100 YES
Nitrogen Oxides NOy 372 40 YES
Particulate Matter PM/PM;q 131 15 YES
Particulate Matter PM, 5 97 10 YES
Sulfur Dioxide SO, 316 40 YES
Organic Compounds VOC 66 40 YES
Lead Pb 0.11 1 NO
Mercury Hg 0.01 N/A
Fluorides (as HF) HF 4.2 3 YES
Sulfuric Acid Mist H,SO, 6.3 7 NO
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Control Technology Review.

A control technology review or Best Available Control Technology (BACT) analysis was conducted for
each proposed new emissions unit. For the biomass-fired Boiler BO1, We Energies is proposing an
advanced circulating fluidized bed boiler designed to fire natural gas and biomass fuels. We Energies is
proposing to equip this boiler with state-of-the-art air quality control systems including selective non-
catalytic reduction (SNCR) for the control of NO, emissions, and a fabric filter baghouse for the control
of PM, PM,, and PM, 5 emissions.

For the natural gas-fired Boilers B02 and B03, We Energies proposes to install package boilers
equipped with ultra low NOy burners for the control of NOy, CO, and VOC emissions. We Energies
also proposes to limit the fuels fired in these boilers to only natural gas.

TABLE ES-2. Proposed control technologies and emission limits representing BACT for the
biomass-fired boiler B0O1.

PROPOSED | POTENTIAL
POLLUTANT PROPOSED CONTROL TECHNOLOGY LIMIT, TO EMIT,
Ib/mmBtu ton/year
Carbon Monoxide | Advanced Circulating Fluidized Bed Boiler and 0.20 701
(CO) Good Combustion Practices ’
Nitrogen Oxides Circulating Fluidized Bed Boiler and 0.10 350
(NOy) Selective Non-Catalytic Reduction ’
PM < 10 microns -
Fabric Filter Baghouse 0.03 105
(PMyg) ¢
PM < 2.5 microns | Fabric Filter Baghouse with 0.023 ]1
(PM,5) Felted Filter Media Bags :
Sulfur Dioxide Circulating Fluidized Bed Boiler and Low Sulfur 0.09 315
(SOy) Fuels including Biomass Fuels and Natural Gas ’
Organic Circulating Fluidized Bed Boiler and 0.017 60
Compounds (VOC) | Good Combustion Practices ’
Fluorides Circulating Fluidized Bed Boiler and Low Fluoride w/a 35
(as HF) Fuels including Biomass Fuels and Natural Gas ’
Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
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If the proposed source's maximum modeled air pollutant concentrations exceed the SIL for any pollutant
and averaging interval, a cumulative PSD increment impact analysis is also performed for that pollutant
and averaging interval. The results of the cumulative Class Il PSD increment analysis are summarized
in Table ES-4. The SO, 3-hr and 24-hr and the PMq 24-hr concentrations are the highest second-high
concentrations. The PSD increment results demonstrate that the Project will not cause or contribute to
air quality impacts that exceed the PSD increments.

TABLE ES-3. Results of the dispersion modeling cumulative NAAQS analysis.

. Cumulative

Pollutant AV Impact, Backgromsmd, TOtalé NAAst % of NAAQS

Interval 3 pg/m pg/m pg/m

pg/m
NO, 1-hour 61 11.9 73.2 188 39%
SO 24-hour 249 11.2 260.2 365 71%
2

3-hour 951 11.8 962.8 1300 74%
PMy, 24-hour 41.8 29.4 71.2 150 47%

Annual 2.3 8.7 11.0 15 73%
PM;s

24-hour 9.0 25.6 34.6 35 99%
TSP 24-hour 103.6 39.7 143.3 150 96%
Lead 3 month 0.00066 0.01 0.01066 0.15 7%

TABLE ES-4. Results of the dispersion modeling cumulative PSD analysis.

Averaging Maximum PSD Increment % of PSD

Pollutant 3 3

Interval Impact, ug/m ug/m Increment

Annual 5.7 17 34%
PMy,

24-hour 21.0 30 70%

24-hour 86.1 91 95%
SO,

3-hour 300 512 58%
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Chapter 2. Project Description.

We Energies is proposing to construct a 50 megawatt, biomass-fired cogeneration facility at the Domtar —
Rothschild Mill (“Mill”) in Rothschild, Marathon County, Wisconsin. Figure 2-1 is a locus map for the
proposed facility. Figure 2-2 shows the location of the facility on the USGS 6.5 minute map which in
Rothschild. Figure 2-3 is the proposed layout of the facility at the Mill showing the existing mill
buildings, the new boilerhouse, fuel storage building, conveyors, and cooling tower.

The Project location is on the Domtar Mill property that is adjacent to the east bank of the Wisconsin
River. South Line Road and North Grand Avenue (Business U.S. Highway 51) form the eastern edge
of the Domtar property. Residential and commercial areas are to the south, east and north of the
project site. State Highway 29 is an east-west thoroughfare and is located about 0.5 miles north of the
project site. Interstate 39 and U.S Highway 51 are located about 0.5 miles west of the project site.

2.1 Air Emission Units.

The facility will produce approximately 50 MW of electric power, and will also provide process steam for
the Domtar Mill. The facility will include a new circulating fluidized bed (CFB) boiler which will be
fueled by biomass fuels including wood, bark, papermill sludge, and other clean biomass fuels. The
facility will also include two natural gas-fired package boilers which will provide steam for the Mill when
the CFB boiler is unavailable. The facility will include biomass fuel receiving, unloading, storage, and
conveying processes, boiler bed material and ash handling and storage processes, cooling tower, and an
emergency diesel feed water pump. The proposed new emission units are summarized in Table 2-1.

TABLE 2-1. Proposed new emission units at We Energies’ Biomass-Fired Cogeneration Facility.

Process ID | Description
BO1 Biomass-fired Circulating Fluidized Bed Boiler
B02 Natural Gas-Fired Package Boiler
B03 Natural Gas-Fired Package Boiler
P121 Biomass Fuels Unloading, Screening, Hogging, and Conveying Dust Collector
F122 Self Unloading Truck Biomass Fuels Unloading
F123 Biomass Fuels Storage and Reclaim
P124 Boilerhouse Fuel Storage Silos
F125 Biomass Fuels Delivery Truck Haul Roads
P131 CFB Boiler Bed Material Silo
P132 CFB Boiler Ash Silo
F133 Boiler Ash Haul Roads
P141 Cooling Tower
P151 Emergency Diesel Engine Feed Water Pump

We Energies - Air Pollution Control Construction Permit Application for a
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FIGURE 2-1. Locus map for We Energies’ proposed 50 MW biomass-fired cogeneratlon faC|I|ty
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FIGURE 2-2. USGS location map for We Energies’ 50 MW biomass-fired cogeneration facility.

wannedy

I Ligerty’™
Park .

1Al

= " = e
D TopoQuads Copyright @ 199 DeLorme Y: ME 040% Source Data: USGS }——{ 00 £t Scale: 1: 24000 Detail: 13-0 Datun: NADZT

We Energies - Air Pollution Control Construction Permit Application for a
50 MW Biomass Fuels-Fired Cogeneration Facility RTP Environmental Associates, Inc.
Appendix A: Control Technology Review for the Biomass-Fired Boiler. March, 2010

S13 -






FIGURE 2-3. Proposed site layout for We Energies’ 50 MW biomass-fired cogeneration facility.
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2.2 Biomass-fired Circulating Fluidized Bed Boiler BO1.

The proposed boiler will be a circulating fluidized bed (CFB) boiler designed to provide up to 550,000
pounds per hour of steam at 1,550 psig and 950 °F. The boiler will have a maximum design heat input
capacity of 800 million Btu per hour. The primary boiler fuels will be logging residue, wood, bark, wood
waste, forest residues, and wastewater treatment plant sludge from the Domtar Paper Mill. The boiler
will also be designed to fire natural gas for a startup fuel and for combustion stabilization, with a
maximum natural gas firing rate of less than 250 mmBtu per hour. A typical CFB boiler power block
showing the boiler, the CFB cyclone, the fabric filter baghouse, and the stack is shown in Figure 2-4.
Note that there is additional boiler information in Appendix A to this permit application.

FIGURE 2-4. Typical CFB boiler power block showing the furnace, cyclone, baghouse, and stack.

e
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2.2.1 Fluidized Bed Boiler Technology.

The atmospheric pressure, fluidized bed boiler technology was developed to minimize SO, and NOy
emissions from the combustion of high sulfur fuels such as coal and petroleum coke. The fluidized bed
boiler combustion process minimizes NO, formation and removes SO, in the boiler before post
combustion air pollution control systems. Fluidized bed boilers are also excellent boilers for firing highly
variable and low heat value fuels such as biomass fuels.
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The boiler proposed for this Project is a CFB boiler. The CFB boiler is a more advanced fluidized bed
boiler technology. CFB boilers have higher fluidizing air velocities ranging from 10 to 20 ft/sec, lack a
distinct transition from the dense bed at the bottom of the furnace to the dilute zone above, and have a
very high flow rate of re-circulated solids. The high fluidizing air velocity results in a turbulent fluidized
bed and a high rate of entrained solids carried out of the boiler. These solids are separated from the
combustion gases by cyclones located at the outlet of the boiler furnace and are returned to the furnace to
improve combustion efficiency.

2.2.2 CFB Boiler Fuels.

The primary fuel for the CFB boiler will be biomass fuels, including logging residues, wood, bark, wood
waste, forest residues, and wastewater treatment plant sludge from the Domtar Mill. The design fuel —
forest residues - will have a heat value of 8,430 Btu per pound on a bone-dry basis, or approximately
4,530 Btu per pound on an as-received basis. The biomass fuels consumption rate will be 45 tons per
hour on a dry basis, or approximately 84 tons per hour on an as-received basis. The boiler will also be
equipped with natural gas start-up burners. Natural gas may also be co-fired as a support fuel using
secondary lance type burners during upset conditions for combustion stabilization, or for short periods
when the biomass moisture is higher than normal.

2.2.3 Definition of Biomass.

The primary target source and anchor fuel for this project will be woody biomass. For purposes of this
application, “biomass” means a resource that derives energy from wood or plant material or residue, clean
solid wood waste and crops grown for use as a resource.

Fuel sources may include the following and other qualifying clean biomass sources:
e logging residue

e discarded woody material from primary manufacturing facilities such as
paper mills, sawmills, or chip mills

e on-site pulp & paper wastewater treatment plant residue

e leftover woody material from secondary manufacturers such as door,
window, cabinet manufacturers

e woody biomass from municipality wood waste, tree services, and
construction companies

e clean solid wood waste from discarded wood packaging such as
pallets/crating and from construction and demolition activities

e woody biomass plantations, energy crops and agricultural residues.

For purposes of this application, “biomass” excludes edible portions of food crops, refuse derived fuel,
treated wood, municipal solid waste, sewerage sludge, and animal waste.

We Energies - Air Pollution Control Construction Permit Application for a
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2.2.4 CFB Boiler Design.

The CFB boiler will be equipped with a single steam drum and multiple economizer, generating bank,
superheater and steam attemperator systems. High pressure, high temperature steam will be fed to a new
50 MW (electric) steam turbine electric generator set. The boiler will be equipped with air heaters to
preheat the combustion air using hot flue gases and/or steam to improve thermal efficiency and to
compensate for high moisture biomass. Steam soot blowers will be located at strategic positions to
maintain heating surfaces clean. There will be a single electrically driven induced draft fan positioned
downstream of the baghouse.

The CFB boiler will have a recirculating sand system to replace the sand purged from the fluidized bed
with the ash. The sand system will consist of a sand silo which will feed sand by gravity to the sand chute
that ends in the furnace. The ash will bind itself to the sand in the bed. As a result, the mixture will be
collected in a cyclone for the sand to be screened and recirculated back to the boiler combustion zone.
The heavier particles will be discharged onto a conveyor system which will transfer the ash to the ash
silo. The sand consumption will be dependent on the fuel and sand quality.

2.2.5 Expected Boiler Operating Characteristics.

The heat rate of the Project is a function of the process load. Table 2-2 is a summary of the heat rate and
overall plant efficiency as a function of process steam demand. The Project will be designed for a high
level of reliability, to insure reliable steam supply to the Domtar mill. The expected annual
equivalent availability of the biomass boiler is 94%, and the Project includes natural gas fueled
auxiliary boilers to provide process steam when the biomass boiler is out of service.

2.2.6 Agueous Ammonia.

Aqueous ammonia (19% concentration) will be utilized for the proposed Selective Non-Catalytic
reduction (SNCR) flue gas NOy control system. The aqueous ammonia will be stored outside in a
10,000 gallon bulk tank, located next to the boiler building, inside appropriate spill containment.
Deliveries will be by self unloading tanker truck, with vapor recovery, at a diked area sized to
contain the full volume of the truck.

2.3 Natural Gas-Fired Package Boilers B02 and B03.

The proposed boilers B02 and B03 will be package boilers designed to provide up to 125,000 pounds per
hour of steam. To deliver this steaming capacity, each boiler will have a maximum design heat input
capacity of 175 million Btu per hour. The only boiler fuel will be natural gas. Each boiler will be
equipped with ultra-low NO, burners and flue gas recirculation to control emissions of CO, NO,, PM,
PM,y, PM, 5, and VOCs.

We Energies - Air Pollution Control Construction Permit Application for a
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TABLE 2-2. We Energies’ Biomass Cogeneration Facility thermal performance.

Boiler Output * 100% MCR | 100% MCR | 100% MCR | 80% MCR | 80%MCR | ®%%M°R | sowemcr | | 20
g‘/l}tllrei steam flow to Domtar 0 200,000 | 300,000 0 200,000 | 280,000 0 200,000
Fuel Demand, mmBtu/hr ** 682 781 785 549 630 634 416 479
Fuel Demand, tons/hr ** 75 86 87 61 70 70 46 53
Boiler Efficiency 78.2% 78.2% 78.2% 77.6% 77.6% 77.6% 77.0% 77.0%
Steam flow to turbine, Ib/hr | 483,000 | 550,000 | 550,000 | 385000 | 440,000 | 440,000 | 290,000 | 330,000
Turbine output, Gross MW 57 51 43 45 36 28 33 21
Unit output, Net MW 50 44 37 38 30 21 27 15
Turbine Heat Rate, BtwkWh | 9,321 11,855 14,118 9,497 13,489 17,716 9,841 17,396
gf&%f,‘fiifeat Rate, 13,361 10,944 9,343 14,314 11,191 8,778 15,669 11,728
g;’gg?;}lgafifogenemﬁon 25.0% 48.9% 60.0% 23.8% 52.7% 66.1% 21.8% 59.1%

Footnotes

* % of Maximum Continuous Rating (MCR) -- Boiler output in Ib/hr is based on steam delivered at 1550 psi and 950 °F.

* Qutlet steam flow to Domtar-Rothschild Mill in 1b/hr is based on 180 psi and 450 °F temperature steam extraction from the turbine.

** Fuel demand based on the estimated fuel moisture content of 39%

*** Efficiency based on steam utilization by Domtar-Rothschild Mill.

**** Minimum condenser flow cases.

We Energies - Air Pollution Control Construction Permit Application for a
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2.4 Biomass Fuels Material Handling Processes.

This Project will involve the installation of one new biomass fuel-fired, circulating fluidized bed (CFB)
boiler. To support this new boiler, the Plant will require new biomass fuel handling equipment. The
individual fuel material handling processes or operations will include delivery, unloading, conveying,
hogging (shredding), storage, and reclaim. The biomass fuels will be received in a shredded form which
will require final shredding to prepare the fuel for combustion. These fuels may be received either by
self unloading trucks, or by fixed bed trucks which will be unloaded using a truck dumper. Under
normal operation, the majority of biomass fuels will be received by the fixed bed trucks using the truck
dumper. To control fugitive dust emissions to the highest degree possible, the truck dumper will unload
the trucks into an enclosure. After unloading, the fuels will be conveyed via completely enclosed
conveyors to Transfer Tower 1, and then to the Hog Building. In the Hog Building, the fuels will be
shredded in a hog to the final size required to fire the fuels in the CFB boiler. After the Hog Building,
the fuels will be conveyed to Transfer Tower 2, and then to the Biomass Fuels Storage Building. This
building will have a belt tripper to load the fuels into the building, and a reclaim system to reclaim the
fuels for delivery to the boiler. After the fuel is reclaimed, the fuel will be conveyed to Transfer Tower
No. 1, and then to the CFB Boiler fuel silos for combustion.

To control fugitive dust emissions from these operations, the unloading enclosure, conveyor transfer
points, and transfer towers will be equipped with dust collection hoods. These hoods will be connected
to an induced draft fan to collect dust generated at these points. The dust laden air will be directed to a
fabric filter baghouse to remove PM prior to venting the air. Figure 2-5 is a diagram of the biomass
fuels receiving, conveying, and storage processes.

2.4.1 Process P121: Biomass Fuels Unloading, Screening, Hogging, and
Conveying.

Process P121 will include a dust collection system that will control dust from the unloading, conveying,
hogging, and conveying operations. This process will include a pneumatic or mechanical fuel
conveying system that will convey bark and wood waste from the Domtar Mill’s wood room to the Hog
Building. The conveying air (if pneumatic) and dust collection pickup air will be exhausted to a fabric
filter baghouse prior to discharge to the atmosphere. Figure 2-6 is a photo of a similar truck dumper and

fuel storage building.
Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
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FIGURE 2-5. Diagram of the biomass fuels receiving, conveying, and storage processes.
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FIGURE 2-6. Photo of a truck dumper and A-frame fuel storage building at a biomass facility.

2.4.2 Process F122: Self Unloading Truck Biomass Fuels Unloading.

Biomass fuels may be delivered by self unloading semi trailer trucks and unloaded to a hopper feeding the
same conveyor as the truck dumper hoppers.. As noted previously, the majority of the biomass fuels
received will normally be delivered by fixed bed trucks which will be unloaded using the truck dumper
which is included as part of Process P121. For the self unloading trucks, the maximum theoretical truck
unloading rate is 25 tons per truck, and 5 trucks per hour, or a total of 125 tons per hour. The maximum
theoretical annual use would be 778,700 tons per year.

2.4.3 Process F123: Biomass Fuels Storage and Reclaim.

After the biomass fuels are unloaded, they will be conveyed to the Hog Building to screen and shred the
fuel. From the Hog Building the fuel will be conveyed in fully enclosed conveyors to the Biomass
Fuels Storage building. Inside the storage building, the biomass fuels will drop from the conveyor onto
a pile. The fuels will then be reclaimed from the storage building in a “first in, first out” material
management system. The maximum storage building load-in rate is expected to be 250 tons per hour and
778,700 tons per year. The maximum load-out rate is also expected to be 250 tons per hour.

2.4.4 Process P124: Boilerhouse Fuel Storage Silos.

Biomass fuels will be reclaimed from the storage building and conveyed via totally enclosed conveyors
to the boiler fuel silos located inside the boilerhouse. The fuel silos will include bin vents to vent the
silos when filling and emptying.

Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
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2.4.5 Process F125: Biomass Fuels Delivery Truck Haul Roads.

Biomass fuels will be delivered to the Plant by semi-trailer trucks. The biomass fuel haul trucks are
expected to deliver up to 10 loads per hour, and up to 778,700 tons per year, equal to 3,115 hours of
operation and up to 31,150 deliveries. The total paved road round trip travel for each delivery is
expected to be 3,000 feet, or 0.57 mile. Therefore, the total theoretical maximum annual paved road
vehicle miles traveled will be 17,754 miles per year. Note that the actual travel is expected to be much
less, since the plant will normally consume much less than the maximum theoretical fuel rate of 778,700
tons per year.

2.5 Process P131: CFB Boiler Bed Material Silo and Process P132:
CFB Boiler Ash Silo.

The CFB boiler will require an inert bed material to operate. For this biomass-fired boiler, the bed
material will be sand. This CFB boiler bed material silo bin vent is designated as Stack S131, Process
P131. Fly ash from the CFB boiler will be conveyed by a vacuum ash handling system to an ash storage
silo equipped with a vent filter. The silo bin vent will allow the silo to vent when filling or emptying.
This ash silo bin vent is designated as Stack S132, Process P132.

2.6 Process F133: Boiler Ash Haul Roads.

The ash from the combustion of the biomass fuels will be hauled from the site by totally enclosed
pneumatic semi-trailer trucks. The maximum ash generation rate would be 29,200 tons per year. Based
on a vehicle capacity of 25 tons, this annual ash generation rate would require 1,168 shipments. In
addition, the maximum daily haul rate would be 8 shipments per day. The total paved road round trip
travel for each delivery is expected to be 3,000 feet, or 0.57 mile. Therefore, the total annual vehicle
miles traveled will be 1,168 vehicles and 0.57 miles per vehicle, or 666 miles per year.

2.7 Process P141: Cooling Tower.

We Energies’ 50 MW Biomass Fuels Cogeneration Facility will require a new mechanical draft cooling
tower which will be designated as Process P141. This cooling tower will be a plume abated tower
which will use additional air to desaturate the plume leaving the cooling tower to reduce visible plume
issues and the potential for icing and fogging.

2.8 Process P151: Emergency Diesel Feed Water Pump.

As part of this Project, We Energies is proposing to install a new diesel (compression ignition) engine
driven feed water pump. This emergency diesel engine will have 6 cylinders and a total displacement of
8.1 liters, or 1.35 liters per cylinder. This diesel fire water pump will be fired by ultra low sulfur
distillate fuel oil, and will be subject to the Standards of Performance for Stationary Compression
Ignition Internal Combustion Engines, 40 CFR Part 60, Subpart IIII, promulgated July, 2006. Because
this engine will be an emergency engine, We Energies is proposing operational limits of no more than
100 hours in any 12 consecutive month period.
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2.9 Project Schedule.

The overall project schedule is summarized in Table 2-3.  Construction activities would start in
February, 2011 with commencement of the support facilities, and continue until the completion of the

unit in September 2013. Commercial operation is planned for September 2013.

TABLE 2-3. Overall project schedule.

TASK START DATE

Air Pollution Control Permit Application Submittal...........ccccecvercviriiniieniecieeiene, 3/2010

Select Boiler SUPPIIET .....c.eiviieiieiieciiectese ettt ettt et 2/2010

Final PSD Air Pollution Control Permit Issued..........ccccevinieieninieiiiceeneeenee, 12/2010

Certificate of AUthority ISSUE .........coouieiiiiiiiiiierieee e 12/2010

Finalize Boiler Contract and Release Boiler Vendor for Construction .................... 2/2011

Construction Mobilization t0 Site..........ccceerierieriieniiiieeie et 4/2011

Boiler COMMISSIONING ......ccveiveereerreerriereesreereeseeseesseesssesssesseesseessessseessessssessseanns 2/2013

Project Commercial OPeration ...........c.eecvvereereerierrenienreereereesseesseeseessnessnesssesnns 9/2013
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Chapter 3.

Project Emissions.

3.1 Biomass-fired Circulating Fluidized Bed Boiler BO1.

The potential emissions for the biomass fuels-fired, circulating fluidized bed (CFB) boiler for the worse-

case of natural gas or biomass fuels combustion are summarized in Table 3-1.

TABLE 3-1. Potential air pollutant emissions for the proposed biomass-fired boiler BO1.

Uncontrolled Heat Inout Maximum Control Controlled

Emission P Theoretical - Emission | Potential to Emit
Pollutant Factor Capacity Emissions Efficiency | ~rocior

Ib/mmBtu mmBtu/hr | Ib/hr | tons/yr % Ib/mmBtu Ib/hr | tons/yr
Carbon CO 0.20 800 160 | 701 0.20| 160.0 | 700.8
Monoxide
Nitrogen NO, 0.15 800 120  526| 33% 0.10| 80.0 | 350.4
Oxides
Particulate PM/ o
Mattor PM 12.0 800 9,600 | 42,048 | 99.75% 0.030| 24.0105.1
Particulate  p\ ) 9.0 800 7.200 | 31,536 | 99.74% 0.023| 184/| 80.6
Matter
Sulfur SO, 0.09 800 72| 315 0.09| 7203154
Dioxide
Organic oC 0.017 800 13.6 60 0.017| 13.6| 59.6
Compounds
Lead Pb 0.00003 800 0.02| 0.11 0.00003 | 0.024 | 0.11
Mercury Hg 0.0000029 800 | 0.0023| 0.01 0.0000029 | 0.0023 | 0.01
Fluorides HF 0.001 800 0.8 3.5 0.001| 080| 3.5
(as HF)
f'/‘filsftur‘CAC‘d H,SO, 0.0018 800 1.4 6.3 0.0018 14| 63
Footnotes

1. Potential controlled emission rates for CO, NO,, PM/PM,; o, PM, 5, SO,, VOC, and fluorides are based on the

proposed BACT emission limits in this control technology review.
2. The lead emission factor is from the U.S. EPA document, Compilation of Air Pollutant Emission Factors,
AP-42, 5th Edition, Wood Residue Combustion in Boilers, Table 1.6-4.
3. The mercury emission factor is based on the proposed case-by-case MACT emission limit for mercury
contained in Appendix D of the application.

4. Sulfuric acid mist emissions are estimated to be 2% of the sulfur dioxide emissions on a mass basis.
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3.2 Natural Gas-Fired Package Boilers B02 and B03.

The potential emissions for each natural gas-fired package boiler are summarized in Table 3-2.

TABLE 3-2. Potential air emissions for each package Boiler B02 and B03.

Uncontrolled Maximum . .

Pollutant Emission Factor Heat Input Potential to Emit

Ib/mmft®  Ib/mmBtu  mmBtu/hr Ib/hr tons/yr
Carbon Monoxide CO 63.0 0.06 175 10.50 32.6
Nitrogen Oxides NO« 21.0 0.02 175 3.50 10.9
Particulate Matter PM/PM;, 7.6 0.0076 175 1.33 4.1
Particulate Matter PM, 5 7.6 0.0076 175 1.33 4.1
Sulfur Dioxide SO, 0.60 0.0006 175 0.11 0.3
Organic Compounds OC 5.5 0.006 175 1.05 33
Lead Pb 0.00050  0.0000005 175 0.000083 0.00026
Mercury Hg 0.00026  0.0000002 175 0.000043 0.00013
Fluorides (as HF) HF 0.0 0.00062 175 0.11 0.34
Sulfuric Acid Mist H,SO, 0.006 0.000006 175 0.0011 0.0033

Footnotes

1. For natural gas combustion, the CO and NO, emission rates are based on concentrations of 100 and 9 ppm at a
flue gas excess oxygen content of 5%. Potential emissions are based on CO and NO, emission rates of 0.10 and
0.02 Ib/mmBtu, respectively.

E= KC,F(20.9) where, E = Emission Rate, Ib/mmBtu
20.9 - %0, F= F-Factor, dscf/mmBtu
Natural Gas Combustion K Cy, ppm F, dscf/mmBtu %0, E, Ib/mmBtu
Carbon Monoxide CO 7.59E-08 75 8,710 5.0 0.058
Nitrogen Oxides NOy 1.19E-07 9 8,710 5.0 0.012

2. The emission factors for uncontrolled PM, PM;,, PM, 5, VOC, lead, and mercury emissions are from the U.S.
EPA’s AP-42, Compilation of Air Pollutant Emission Factors, 5th Edition, section 1.4, Natural Gas Combustion.
All PM,, emissions are assumed to be PM, 5.

3. Sulfuric acid mist emissions for natural gas combustion are based on 1% conversion of SO, to SO;.

6. Potential emissions are based on limiting the fuel use to:

Natural Gas: HIl = 1,085,000 mmBtu, 12-month average 6,200 hour/yr
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3.3 Biomass Fuels Material Handling Processes.

3.3.1 Process P121: Biomass Fuels Unloading, Screening, Hogging, and
Conveying.

Based on the control technology review in Appendix C, the dust collector will be equipped with filters
which are expected to control PM/PM,y, and PM, 5 emissions to a maximum design outlet grain loading
of 0.004 gr/dscf, and 0.002 gr/dscf, respectively. Therefore, the maximum PM/PMj, and PM,;
emission rates are:

E = (109,300 ft*’/min)(60 min/hr)(0.004 gr/ft’)(1.0 1b/7,000 gr)
E = (3.75 Ib/hr)(8,760 hr/yr)(1.0 ton/2,000 Ib)

16.4 ton PM/PM,y/yr

E = (109,300 ft’/min)(60 min/hr)(0.002 gr/ft’)(1.0 1b/7,000 gr)
E = (1.87 Ib/hr)(8,760 hr/yr)(1.0 ton/2,000 Ib)

1.87 1b PM, s/hr

8.2 ton PMZ.S /yI'

3.3.2 Process F122: Self Unloading Truck Biomass Fuels Unloading

Biomass fuels may be delivered by self unloading semi trailer trucks and unloaded to a hopper feeding the
truck dumper conveyor system. The U.S. EPA’s AP-42, Compilation of Air Pollutant Emission
Factors, 5™ Edition, section 13.2.4, Equation 1 may be used for estimating emissions from this unloading

process which is a drop operation:

[U:|l 3
E = k(0.0032) L2

1.4

2
where, = Emission factor, pound per ton of biomass fuels unloaded
= Mean wind speed, mph = 69
Material moisture content, % = 25

= Particle size multiplier (dimensionless)
= 0.053 (for PM,5) = 0.35 (for PM;y) = 0.74 (for PM)

»»gqm

The normal moisture content for biomass fuels is expected to range from 25-50% on an as-received basis.
Based on a mean wind speed of 6.9 miles per hour, the uncontrolled emission factor for unloading biomass
fuels is 0.0000075 1b/ton (PM; 5), 0.0000496 1b/ton (PM;), and 0.00010 1b/ton (PM).

As noted previously, the majority of the biomass fuels received will normally be delivered by fixed bed
trucks which will be unloaded using the truck dumper which is included as part of Process P121. For the
self unloading trucks which will unload to a reclaim hopper, the maximum theoretical truck unloading rate
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is 25 tons per truck, and 5 trucks per hour, or a total of 125 ton per hour. The maximum annual use is
expected to be 778,700 tons per year. Based on these values, the maximum uncontrolled PM, s, PM,, and
PM emissions are expected to be 6, 39, and 82 pounds per year, respectively.

3.3.3 Process F123: Renewable Fuels Storage and Reclaim.

Emissions from the load-in and load-out or reclaim “drop” operations may be estimated using the U.S.
EPA’s AP-42, Compilation of Air Pollutant Emission Factors, 5t Edition, section 13.2.4, Equation 1:

[U:|l 3
E = k(0.0032) L2

5]

where, = Emission factor, pound per ton of biomass fuels unloaded
= Mean wind speed, mph = 1.0
Material moisture content, % = 25%

= Particle size multiplier (dimensionless)
= 0.053 (for PM,5) = 0.35 (for PM;y) = 0.74 (for PM)

»»gqm
Il

The normal moisture content for renewable biomass fuels is expected to range from 25-50% on an as-
received basis. Based on a mean wind speed of 1.0 miles per hour inside the building, the uncontrolled
emission factor for unloading biomass fuels is 6.0 x 107 Ib/ton (PM, ), 4.0 x 10 Ib/ton (PM,), and 8.5 x
10° Ib/ton (PM). Based on these values, the maximum uncontrolled PM, 5, PM;o, and PM emissions are
expected to be 1, 6, and 14 pounds per year, respectively.

3.3.4 Process P124: Boilerhouse Fuel Storage Silos.

The bin vents are expected to have an airflow of 300 cubic feet per minute at an uncontrolled grain
loading of 0.04 grains per dry standard cubic foot of exhaust gas. Based on the control technology
review, we have concluded that the bin vents can achieve a PM and PM|, outlet grain loading of 0.004
gr/dscf, and a PM, 5 outlet grain loading of 0.002 gr/dscf. Therefore, potential controlled PM/PM;,
emissions would be 0.01 Ib/hr and 0.045 ton/yr; potential controlled PM, s emissions would be 0.005
Ib/hr and 0.022 ton/yr.

3.3.5 Process F125: Renewable Fuels Delivery Truck Haul Roads.

Emissions from the truck haul truck traffic may be calculated using the paved roads emission factor
from AP-42 (revision 11/2006), Section 13.2.1: Paved Roads, Equation (1):

0.65 1.5
o2 o]

3
where, EF, =  Vehicle Emission Factor, Ib/mile traveled
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k= 0.0024 [Table 13.2.1-1, for PM, 5] = 0.016 [PM;q] = 0.082 [PM]
sL = siltloading, g/m* = 0.6

W = Average weight of truck (empty = 15 tons; loaded = 40 tons)

W = 27.5tons

C = emission factor for vehicle fleet exhaust, brake wear and tire wear.

C = 0.00036 Ib/VMT [Table 13.2.1-2, for PM, 5]

C = 0.00047 Ib/VMT [Table 13.2.1-2, for PM;, and PM]

The silt loading of 0.6 g/m” is the ubiquitous silt loading default value for roads with less than 500
miles average daily travel (ADT) from AP-42, Table 13.2.1-3. The vehicle weight is the average truck
weight, with a loaded weight of 40 tons, and an empty weight of 15 tons. Based on these values, the
fuel and ash haul truck traffic is expected to have uncontrolled emission factors of 0.030 pounds per
vehicle mile traveled (Ib/VMT) for PM, 5, 0.20 Ib/VMT (PMy,), and 1.04 1b/ton (PM).

The renewable fuel haul trucks are expected to deliver up to 10 loads per hour, and up to 778,700 tons
per year, equal to 3,115 hours of operation and up to 31,150 deliveries. The total paved road round trip
travel for each delivery is expected to be 3,000 feet, or 0.57 mile. Therefore, the total annual paved road
vehicle miles traveled will be 17,754 miles per year. Based on these values, the maximum uncontrolled
PM,s, PM,,, and PM emissions for the renewable fuels truck traffic would be 0.3, 1.8, and 9.2 tons per
year, respectively.

3.4 Process P131: CFB Boiler Bed Material Silo and Process P132:
CFB Boiler Ash Silo.

Both the CFB boiler bed material silo bin vent and the ash silo bin vent are expected to have a
volumetric flow rate of 1,000 acfm (each). Based on the control technology review, we have concluded
that the bin vents can achieve a PM and PM,, outlet grain loading of 0.004 gr/dscf, and a PM, 5 outlet
grain loading of 0.002 gr/dscf. Therefore, potential controlled PM/PM,, emissions for each process
would be 0.034 Ib/hr and 0.15 ton/yr; potential controlled PM, s emissions would be 0.012 lb/hr and
0.075 ton/yr.

3.5 Process F133: Boiler Ash Haul Roads.

Emissions from the truck haul truck traffic may be calculated using the paved roads emission factor
from AP-42 (revision 11/2006), Section 13.2.1: Paved Roads, Equation (1) as described above. The
maximum ash generation rate would be 29,200 tons per year. Based on a vehicle capacity of 25 tons,
this annual ash generation rate would require 1,168 shipments. In addition, the maximum daily haul rate
would be 8 shipments per day. The total paved road round trip travel for each delivery is expected to be
3,000 feet, or 0.57 mile. Therefore, the total annual vehicle miles traveled will be 1,168 vehicles and
0.57 miles per vehicle, or 666 miles per year. Based on these values, the maximum uncontrolled PM; s,
PM,, and PM emissions for the ash truck traffic would be 0.01, 0.07, and 0.35 tons per year, respectively.
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3.6 Process P141: Cooling Tower.

In a mechanical draft cooling tower, the circulating cooling water is introduced into the top of the tower.
As the water falls through the tower, an air flow is induced in a countercurrent flow using an induced
draft fan. A portion of the circulating water evaporates, cooling the remaining water. A small amount of
the water is entrained in the induced air flow in the form of liquid phase droplets or mist. Demisters are
used at the outlet of cooling towers to reduce the amount of water droplets entrained in the air. The
water droplets that pass through the demisters and are emitted to the atmosphere are called drift loss.
When these droplets evaporate, the dissolved solids in the droplet become particulate matter.
Therefore, cooling towers are sources of PM, PM,,, and PM, s emissions.

Cooling tower PM emissions are calculated based on the circulating water flow rate, the total dissolved
solids (TDS) in the circulating water, and the design drift loss according to the following equation:

E = kQ(60 min/hr)(8.345 1b water/ gal){c;‘?}{@}
10 100
Where, E = Particulate matter emissions, pounds per hour
Q = Circulating water flow rate, gallons per minute = 22,000 gpm
Crps = Circulating water total dissolved solids, parts per million = 1,600 ppm
DL = Dirift loss, % = 0.0005%
k = particle size multiplier, dimensionless

The value of the particle size multiplier (k) is based on the distribution of water droplet size in the
cooling tower drift loss. The diameter of the airborne particle that would be produced by the
evaporation of the liquid water from a drift droplet is given by the following equation':

6 1/3
d _ d 10 P salt
droplet — ** particle

waterCTDS
Where, droplet = Maximum diameter of the drift droplet that would produce a dry
particle size of dpgicie OF smaller
Aparticie = Dry particle (particulate matter) particle size, microns
Dsalt = Density of particle =2.5 g/cm3
Prater = Density of water =1.0 g/em’
Crps = Circulating water total dissolved solids, parts per million, ppm

For a circulating water total dissolved solids (TDS) level of 1,600 ppm, the drift loss droplet size would
need to be smaller than 116 microns in size to form PM,, emissions, and less than 29 microns to form
PM,s. The table below is the drift loss droplet size distribution for this cooling tower. From this table,

! From the paper Cooling Tower Emissions Quantification Using the Cooling Technology Institute Test Code ATC-
40, Cooling Technology Institute, Paper No. TP03-08, K. Hennon, D. Wheeler, Power Generation Technologies.
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82% of the cooling tower drift loss (i.e., droplet particle sizes less than 130 microns), would result in
PM,, emissions, and 0.23% of the cooling tower drift loss would result in PM, 5 emissions.

Size Distribution for Cooling Tower Particulate Emissions *

EPRI Droplet Diameter, um EPRI % Mass Smaller
10 0.00
20 0.20
30 0.23
40 0.51
50 1.82
60 5.70
70 21.35
90 49.81
110 70.51
130 82.02
150 88.01
180 91.03
210 92.47
240 94.09
270 94.69
300 96.29
350 97.01
400 98.34
450 99.07
500 99.07
600 100.00

* Methodology and EPRI droplet diameter and % mass smaller values
from Reisman, J. and Frisbie, G., "Calculating Realistic PM,,
Emissions from Cooling Towers."

TABLE 3-3. Potential emissions for the new mechanical draft cooling tower, Process P141.

Flowrate Cips Drift Loss Emission Rate
POLLUTANT k

gal/min ppm % Ib/hr ton/yr
Particulate Matter PM 22,000 1,600 0.0005% 1.00 0.088 0.386
Particulate Matter PM,;, 22,000 1,600 0.0005% 0.82 0.072 0.317

Particulate Matter PM,s 22,000 1,600 0.0005%  0.0023 0.00020  0.00087
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3.7 Process P151: Emergency Diesel Engine Feed Water Pump.

The potential emissions for this new diesel engine driven feed water pump based on these standards are
summarized in Table 3-4.

TABLE 3-4. Potential emissions for the diesel engine driven feed water pump based on limiting
operation to 100 hours per year.

Pollutant E?ﬁ:ﬁf&?n (E)E%F':ﬁ Potential to Emit
a/hp-hr hp Ib/hr tons/year
Carbon Monoxide CO 2.61 400 2.30 0.11
Nitrogen Oxides NO4 3.00 400 2.64 0.13
Particulate Matter PM/PM,q 0.15 400 0.132 0.0066
Particulate Matter PM; 5 0.12 400 0.106 0.0053
Sulfur Dioxide SO, 0.0057 400 0.0050 0.0003
Volatile Organic Compounds VOC 3.00 400 2.64 0.13
Lead Pb 0.000034 400 0.000030 0.000002
Mercury Hg 0.000011 400 0.000010 0.000001
Fluorides HF 0.0010 400 0.00090 0.000045
Sulfuric Acid Mist H,SO, 0.00057 400 0.00050 0.000025

Footnotes

1. NOy, PM, and PM,,, emission factors are the NSPS standards in 40 CFR Part 60, Subpart IIII, Table 4 for
model year 2009 and later stationary fire pump engines between 175 and 300 horsepower.

2. SO, emissions are based on 0.0015% sulfur fuel oil and a maximum oil consumption of 24.0 gph:
Emissions = (0.0015 1b S/100 Ib 0il)x(2.0 1b SO,/Ib S)x(24 gal oil/hr)x(7.0 1b oil/gal)
0.005 1b/hr

Emissions

3. Lead and mercury emissions are based on the emission factors for distillate oil combustion from the U.S. EPA's
Compilation of Air Pollutant Emission Factors, AP-42, Table 1.3-10. For example, the lead emission factor is 9
pounds of lead per 10> Btu of fuel oil:

Emissions = (9.0 x 10™? Ib Pb/Btu) x (24 gal/hr) x (140,000 Btu/gal) = 0.00003 Ib/hr

4. Fluoride emissions are based on the emission factor for No. 6 oil combustion from the U.S. EPA's AP-42, Table
1.3-11. The fluoride emission factor is 0.0373 1b per 1,000 gallons of oil:

Emissions = (0.0373 1b F/1,000 gallons oil) x (24 gal/hr) = 0.0009 lb/hr

6. Sulfuric acid emissions are estimated at 10% of the total sulfur dioxide emissions.
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Chapter 4. Applicable Air Pollution
Control Regulations.

4.1 Total Project Emissions and the Prevention of Significant
Deterioration (PSD) Program.

Under the Prevention of Significant Deterioration (PSD) program in NR 405.02(22)(a), Wis. Adm.
Code, the major stationary source threshold for this facility is 100 tons per year. Table 3-1 is a
summary of the potential emissions for the facility based on the proposed control technologies and
emission limits representing the best available control technology (BACT) as summarized in Chapter 4.
Based on the total potential emissions in Table 4-1, the Project will be subject to the PSD program for
carbon monoxide (CO), nitrogen oxides (NO,), particulate matter (PM/PM;y), fine particulate matter
(PM,5), sulfur dioxide (SO,), organic compounds (VOC), and fluorides (as HF). Note that this PSD
applicability analysis is based only on the new facility. Although emissions from the existing Domtar
Mill will be reduced after this Project, no netting or project emissions accounting has been used to
reduce the potential emissions for the new facility.

TABLE 4-1. Total facility emissions and the PSD applicability for the We Energies’ 50 MW
biomass fuels-fired cogeneration facility.

Potential to Emit, ton/year PSD
POLLUTANT . . . . . Significant OVER?
Boiler Boilers Diesel Material Cooling TOTAL Threshold

BO1 B02&B03 Pump Handling Tower

Carbon Monoxide CO 700.8 65.1 0.11 766 100 YES
Nitrogen Oxides NO, 350.4 21.7 0.13 372 40 YES
Particulate Matter PM;, 105.1 8.2 0.007 17.1 0.3 131 15 YES
Particulate Matter PM, s 80.6 8.2 0.005 8.4 0.0009 97 10 YES
Sulfur Dioxide SO, 315.4 0.7 0.0003 316 40 YES
Organic Compounds VOC 59.6 6.5 0.13 66 40 YES
Lead Pb 0.11 0.0005 0.000002 0.11 1 NO
Mercury Hg 0.01 0.0003 0.000001 0.01 N/A
Fluorides (as HF) HF 35 0.7 0.000045 4.2 3 YES
Sulfuric Acid Mist H,SO4 6.3 0.007 0.000025 6.3 7 NO
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4.2 Biomass-Fuel Fired Boiler BO1.

4.2.1 New Source Performance Standards (NSPS), NR 440, Wis. Adm. Code.

The New Source Performance Standards for electric steam generating units are contained in NR 440.20,
Wis. Adm. Code and 40 CFR Part 60, Subpart Da. The applicability and designation of affected facility
in NR 440.20(1)(a) states that the affected facility to which this section applies is each electric utility
steam generating unit that is capable of combusting more than 250 million Btu/hour heat input of fossil
fuel, either alone or in combination with any other fuel, and for which construction or modification is
commenced after September 18, 1978. Boiler BO1 will have a maximum design heat input when firing
natural gas of less than 250 mmBtu per hour. Therefore, this boiler is not subject to NR 440.20, Wis.
Adm. Code and 40 CFR Part 60, Subpart Da.

The New Source Performance Standards for industrial — commercial — institutional steam generating
units are contained in NR 440.205, Wis. Adm. Code and 40 CFR Part 60, Subpart Db. This subpart
applies to steam generating units that commence construction, modification, or reconstruction after June
19, 1984, and that have a heat input capacity greater than 100 mmBtu/hr. Boiler BO1 will be subject to
40 CFR Part 60, Subpart Db.

4.2.1.1 Nitrogen Oxides (NOy): 0.10 Ib/mmBtu.

The current Subpart Db rules for NO, emissions were published in the Federal Register June 13, 2007.
Under 40 CFR § 60.44b(d), an affected facility that simultaneously combusts natural gas with wood,
municipal-type solid waste, or other solid fuel, except coal, may not exceed a NOy emission rate of 0.30
Ib/mmBtu heat input unless the affected facility has an annual capacity factor for natural gas of 10% or
less and is subject to a federally enforceable requirement that limits operation of the affected facility to
an annual capacity factor of 10% or less for natural gas.

Under 40 CFR § 60.44b(d)(1) an affected facility which commenced construction or reconstruction after
July 9, 1997 and that combusts coal, oil, or natural gas, or a mixture of these fuels, or with any other
fuels may not exceed 0.20 Ib/million Btu heat input unless the affected facility has an annual capacity
factor for coal, oil, and natural gas of 10% or less and is subject to a federally enforceable requirement
that limits operation of the facility to an annual capacity factor of 10% or less for coal, oil, and natural
gas. Under (2), if the affected facility has a low heat release rate and combusts natural gas or distillate
oil in excess of 30 percent of the heat input from the combustion of all fuels, the limit is determined as:

En = [(0.10 * Hgo) + (0.20 * Hr)]/(Hgo + Hr)

Where, En = NOy emission limit, Ib/million Btu,
Hgo = Heat input from combustion of natural gas or distillate oil, and
Hr = Heat input from combustion of any other fuel.

Under sub (2), the most stringent limit would be 0.10 Ib/mmBtu when firing 100% natural gas or
distillate fuel oil.
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4.2.1.2 Particulate Matter (PM): 0.085 Ib/mmBtu.

The current Subpart Db rules for PM emissions were published in the Federal Register June 13, 2007.
Under 40 CFR § 60.43b(h)(4), an affected facility that commences modification after February 28,
2005, that combusts over 30 percent wood (by heat input) on an annual basis, and has a maximum heat
input capacity greater than 250 mmBtu/hr may not exceed a PM emission rate of 0.085 1b/mmBtu heat
input. The PM emission standards and opacity limits under § 60.43b apply at all times except during
periods of startup, shutdown, or malfunction. Compliance with the PM emission standards under §
60.43b are determined through performance testing using Reference Method 5, 5B, or 17. This standard
does not include condensable PM emissions.

In addition to the PM standard, under 40 CFR § 60.43b(f), no owner or operator of an affected facility
that can combust coal, oil, wood, or mixtures of these fuels with any other fuels shall cause to be
discharged into the atmosphere any gases that exhibit greater than 20 percent opacity (6-minute
average), except for one 6-minute period per hour of not more than 27 percent opacity. The PM and
opacity standards apply at all times, except during periods of startup, shutdown, or malfunction.

4.2.1.3 Sulfur Dioxide (SO,): 0.20 Ib/mmBtu.

The current Subpart Db rules for SO, emissions were published in the Federal Register June 13, 2007.
Under 40 CFR § 60.42b(k)(1), an affected facility that commenced construction, reconstruction, or
modification after February 28, 2005, and that combusts coal, oil, natural gas, a mixture of these fuels,
or a mixture of these fuels with any other fuels may not exceed: 1) An SO, emission rate of 0.20
Ib/mmBtu, or 2) 8% of the potential SO, emission rate (92% reduction) and 1.2 Ib/mmBtu.

4.2.2 National Emission Standards for Hazardous Air Pollutants, NR 460, Wis.
Adm. Code.

Section 112 of the 1990 Clean Air Act Amendments requires the U.S. EPA to develop standards to
control major sources of hazardous air pollutants (HAPs) to levels consistent with the lowest emitting
facilities in similar source categories. These National Emissions Standards for Hazardous Air Pollutants
(NESHAPs) require the application of the maximum achievable control technology (MACT). The U.S.
EPA promulgated National Emission Standards for Hazardous Air Pollutants for Industrial,
Commercial, and Institutional Boilers and Process Heaters under 40 CFR Part 63, Subpart DDDDD.
However, this regulation has been vacated.

Section 112(g)(2) of the CAA requires a permitting authority to conduct a “case-by-case” MACT
determination for new major sources where EPA has not established applicable standards. Because the
U.S. EPA has no established MACT standards for new industrial boilers, and because the proposed
Boiler BO1 has potential HAP emissions in excess of the major source threshold, this boiler is subject to
the case-by-case MACT requirements under 40 CFR Part 63.

This Project meets the definition of “construct a major source” in 40 CFR. § 63.41(2). Boiler BO1 will
be constructed at an existing facility and it will be a major source of HAPs in and of itself. However,
section 112(g) applies to the proposed boiler but not to the existing Domtar Mill. (61 Fed. Reg. 68384,
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68385 and 68390, December 27, 1996. A new unit at an existing major source must itself be inherently
emitting). See also U.S. EPA document dated March 13, 1997, Questions and Answers on 112(g) Final
Rule, Q9, A9 (when a new major process unit is added to an existing facility, only the new process unit
is subject to review under 112(g), not the entire facility). Based upon the definition of “construct a
major source” within 40 CFR § 63.41 the biomass-fired CFB boiler is the only unit subject to section
112(g), since it is the only unit associated with this Project that would itself be a major source of HAPs.

4.2.3 Federal Acid Rain Program, NR 409 Wis. Adm. Code.

The federal Acid Rain Program regulations in 40 CFR 72.6(a)(3)(i) state that a utility unit that is a new
unit shall be an affected unit, and any source that includes such a unit shall be an affected source,
subject to the requirements of the Acid Rain Program. A “utility unit” means a unit owned or operated
by a utility that serves a generator in any State that produces electricity for sale. Finally, “Unit” means a
fossil fuel-fired combustion device. Because Boiler BO1 fires natural gas (although only as a startup
and load stabilization fuel), and because Boiler BO1 serves a 50 MW electric generator, Boiler BO1 is an
affected unit under the federal Acid Rain Program.

4.2.4 Clean Air Interstate Rule, NR 432, Wis. Adm. Code.

On March 10, 2005, the U.S. EPA announced the Clean Air Interstate Rule (CAIR), a rule designed to
achieve reductions in nitrogen oxides (NOy) and sulfur dioxide (SO,) emissions which the EPA linked
to the interstate transport of fine particulate matter (PM,s). The CAIR is based on a cap-and-trade
program in which affected sources use allowances to cover NOy and SO, emissions. In Wisconsin,
CAIR NOy allowances are allocated under NR 432, Wis. Adm. Code.

NR 432.01 Applicability; purpose. (1) APPLICABILITY.
(a) This chapter applies to the owner or operator of any source that
includes a CAIR NOx unit or a CAIR renewable unit. A CAIR
NOx unit is any stationary, fossil fuel—fired boiler or stationary,
fossil fuel—fired combustion turbine which has served at any time,
since the later of November 15, 1990 or the start—up of the unit’s
combustion chamber, a generator with nameplate capacity of more
than 25 MWe producing electricity for sale, except for those units

that are excluded under par. (b).

Note: In addition, a CAIR NOx unit is subject to the requirements of 40 CFR part 97,
Subparts AA, BB, CC, FF, GG, HH, AAAA, BBBB, CCCC, FFFF, GGGG, and
HHHH.

Although Boiler B0O1 is primarily fueled with biomass fuels, Boiler BO1 will also fire natural gas — a
fossil fuel — during startup and load stabilization. Because Boiler BO1 will fire a fossil fuel and will
serve a generator with nameplate capacity of more than 25 MWe and will produce electricity for sale,
Boiler BO1 will be a CAIR NOX unit.

Under NR 432.02(15), a “CAIR renewable unit” is an installed and operational electric generating
facility, located in Wisconsin, commencing operation after January 1, 2001 that generates renewable
energy serving a generator with nameplate capacity greater than 25 MWe. Because “renewable energy”
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means electricity derived from a renewable resource, and because “Renewable resource” includes
biomass, this unit qualifies as a CAIR renewable unit under NR 432.07, Wis. Adm. Code.

4.2.5 Section 112(r) Prevention of Accidental Releases (40 CFR Part 68).

The CAA amendments of 1990 included language that requires chemical accident prevention provisions
for affected facilities. Section 112(r), Prevention of Accidental Releases, established requirements for
owners and operators of stationary sources that produce, process, handle or store regulated chemicals.
The purpose of this requirement is to prevent and mitigate accidental releases of these substances by
preparing a detailed risk assessment and implementing a number of safety procedures through the
preparation of a Risk Management Plan.

Affected facilities are those stationary sources that store, use or handle any of the 140 listed hazardous
substances in amounts greater than the listed threshold quantities. An analysis will be done after the
design is finalized to determine if the Plant will store any of the listed chemicals or substances in
quantities near or above the threshold levels. Regardless, the Plant will still comply with the general
duty clause of the CAA section 112(r)(1).

4.2.6 State of Wisconsin Requirements.

4.2.6.1 Control of Hazardous Pollutants under NR 445, Wis. Adm. Code.

Wisconsin regulates hazardous air pollutants (HAP) under NR 445, Wis. Adm. Code. The applicability
and purpose under NR 445.01 is stated below.

NR 445.01 Applicability; purpose. (1) APPLICABILITY.
(a) This chapter applies to all stationary air contaminant sources
which may emit hazardous contaminants and to their owners and

operators.

Note: Owners and operators of sources of emissions of hazardous air contaminants
associated with agricultural waste should refer to s. NR 445.08 (6) (d) prior to
undertaking any activities under this chapter.

(b) The emission limitations and control requirements in this
chapter do not apply to hazardous air contaminants emitted by the
emissions units, operations or activities that are regulated by an
emission standard promulgated under section 112 of the Clean Air
Act (42 USC 7412). Hazardous air contaminants “regulated by an
emission standard promulgated under section 112 of the Act”
means the hazardous air contaminants that are regulated by section
112 by the name of the contaminant, by virtue of regulation of
another substance as a surrogate for the contaminant, or by virtue
of regulation of a species or category of hazardous air

contaminants that includes the contaminant.

Note: An example of regulated “by virtue of regulation of another substance as a
surrogate” would be using the measurement of one contaminant to represent the
emission rate of another, harder to measure contaminant. Examples of regulated “by
virtue of the regulation of a species or category” would be the use of terms such as
“volatile organic HAP” or “total HAP” emission in lieu of specifically naming
individual hazardous air contaminants.

Based on the applicability requirements in NR 445.01(b), NR 445 does not apply to HAPs emitted by
emissions units that are regulated by an emission standard under section 112 of the Clean Air Act. The
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applicability rule explains that the HAPs that are regulated by section 112 include those HAPs that are
regulated by: 1) the name of the contaminant, 2) by virtue of regulation of another substance as a
surrogate for the contaminant, or 3) by virtue of regulation of a species or category of hazardous air
contaminants that includes the contaminant. The note explains that regulated “by virtue of the
regulation of a species or category” would be the use of terms such as “volatile organic HAP” or “total
HAP” emission in lieu of naming specific HAPs.

We Energies has prepared a case-by-case MACT analysis for the biomass-fired and natural gas-fired
boilers. The MACT analysis is based on dividing the HAPs into four categories: 1) Inorganic, solid
phase HAPs, 2) Inorganic, acid gas HAPs including hydrogen chloride (HCI) and hydrogen fluoride
(HF), 3) Organic HAPs, and 4) Mercury. We Energies has proposed work practices and emission
standards which represent the case-by-case MACT for each of these HAP species or categories.

Table 4-2 is a summary of the HAPs emitted by the biomass-fired boiler, including the HAP category,
and the proposed case-by-case MACT standard. From Table 4-2, all of the HAPs emitted by the
biomass boiler that are regulated under NR 445 have a MACT standard, except ammonia. Ammonia is

not a federal HAP, so the case-by-case MACT analysis did not consider ammonia emissions. Ammonia
would be emitted as a result of ammonia slip from the SNCR NOy control system. The NR 445.07
Table A threshold values for emissions from stacks greater than 75 feet are 28.2 pounds per hour and
612,587 tons per year. At an ammonia slip rate of 30 ppm at 5% excess oxygen, total potential
ammonia emissions would equal 14.0 lb/hr, and 122,303 Ib/year, which are less than the threshold
values.

4.2.6.2 Control of Mercury Emission, NR 446, Wis. Adm. Code.

Wisconsin regulates mercury emissions under NR 446, Wis. Adm. Code. The mercury emission limits
under NR 446.03 are stated below.

NR 446.03 Mercury emission limits. (1) No person
may cause, allow or permit emissions of mercury in such quantity
and duration as to cause the ambient air concentration to exceed
1 pg/m3, averaged over a 30—day period.

(2) (a) No person may commence construction or modification

of a stationary source that results in an increase in annual
allowable emissions of mercury of 10 pounds or more from the
new or modified source unless the person has obtained a permit
under ch. NR 406. The department may not issue a permit under
ch.NR406 for the source unless the department finds that emissions
of mercury will be controlled to a level which is best available
control technology.
(b) New or modified stationary sources that are subject to an
emission limit for mercury required under section 111 or 112 of
the Act (42 USC 7411 and 7412 respectively) are exempt from the
requirements of this section.

Because the new biomass-fired boiler is subject to a case-by-case MACT requirement under section
112(g)(2) of the CAA, this boiler is not subject to the mercury emission limits under NR 446, Wis.
Adm. Code.
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4.2.6.3 Particulate Matter.

Wisconsin regulates emissions of particulate matter from fuel burning installations under NR 415.06,
Wis. Adm. Code. Under NR 415.06(2)(c), fuel burning installations on which construction or
modification is commenced after April 1, 1972 with a heat input rating of more than 250 million Btu per
hour, are limited to emissions from any stack of not more than 0.10 pounds of particulate matter per
million Btu heat input.

4.2.6.4 Visible Emissions (Opacity).

Wisconsin regulates visible emissions under NR 431, Wis. Adm. Code. Direct sources on which
construction is commenced after April 1, 1972 are regulated under NR 431.05. This section states:

NR 431.05 Emission limitations after April 1, 1972.
No owner or operator of a direct or portable source on which
construction or modification is commenced after April 1, 1972
may cause or allow emissions of shade or density greater than
number 1 of the Ringlemann chart or 20% opacity with the follow-
ing exceptions:

(1) When combustion equipment is being cleaned or a new
fire started, emissions may exceed number 1 of the Ringlemann
chart or 20% opacity but may not exceed number 4 of the Ringle-
mann chart or 80% opacity for 6 minutes in any one hour.
Combustion equipment may not be cleaned nor a fire started more
than 3 times per day.
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TABLE 4-2. Hazardous air emissions for the biomass-fired boiler BO1.

HAP NR 445 NR 445
Table A Hazardous Air Contaminant Table A Hazardous Air Contaminant
Category | Reference Reference
24 Antimony
26 Arsenic
30 Barium
43 Beryllium
@ 71 Cadmium
f__ﬁ 107 Chromium, total
o 109 Chromium, hexavalent
2 111 Cobalt
3 113 Copper
S 275 Iron
'g 293 Manganese
> 334 Molybdenum
e 343 Nickel
- 394 Phosphorus
421 Selenium
n/a Strontium
452 Tin
482 Vanadium
Acid 264 Hydrogen chloride
Gases 266 Hydrogen fluoride
1 Acetaldehyde 155 1,2—Dichloroethane
n/a Acetone 158m  Dichloromethane
5 Acetophenone 160 1,2-Dichloropropane
6 Acrolein 2,4-Dinitrophenol
32 Benzene 213 Ethylbenzene
31 Benzo(a)anthracene 239 Formaldehyde
37 Benzo(a)pyrene 271 Indeno(1,2,3,c,d)pyrene
34 Benzo(b)fluoranthene 2-Methylnaphthalene
37 Benzo(e)pyrene 341 Naphthalene
Benzo(g,h,i)perylene 2-Nitrophenol
o 35 Benzo(j,k)fluoranthene 4-Nitrophenol
e 36 Benzo(k)fluoranthene 99 Pentachlorobiphenyl
g 47 bis(2-Ethylhexyl)phthalate 377 Pentachlorophenol
5 Bromomethane (Methyl bromide) 384 Phenol
2-Butanone (MEK) Propanal (Propionaldehyde)
80 Carbon tetrachloride Propionaldehyde
91 Chlorine 429 Styrene
95 Chlorobenzene 379 Perchloroethylene
102 Chloroform 454 Toluene
103 Chloromethane 462 1,1,1-Trichloroethane
117 Crotonaldehyde 463 Trichloroethene
137 Dibenzo(a,h)anthracene Trichlorofluoromethane (CFC—11)
145 1,2-Dibromoethene 465 2,4,6-Trichlorophenol
99 Total Polychlorinated biphenyls 485 Vinyl Chloride
192 Total 2,3,7,8 TCDD (Dioxins) 491 0-Xylene
296 Mercury
20 Ammonia
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4.3 Natural Gas-Fired Boilers B02 and BO3.

4.3.1 New Source Performance Standards (NSPS).

The natural gas-fired package boilers BO2 and B03 do not provide steam for electric generation.
Therefore, Boilers B02 and B03 will be subject to the New Source Performance Standards for industrial
— commercial — institutional steam generating units in NR 440.205, Wis. Adm. Code and 40 CFR Part
60, Subpart Db. This subpart applies to steam generating units that commence construction,
modification, or reconstruction after June 19, 1984, and that have a heat input capacity greater than 100
mmBtu/hr.

4.3.1.1 Nitrogen Oxides (NOy): 0.20 Ib/mmBtu.

The NOy standards in Subpart Db are specified by the type of fuel combusted. In NR 440.205(5)(a), the
NOy emission limit is 0.20 Ib/mmBtu for a high heat release boiler firing natural gas. This boiler will
have a maximum heat release rate of more than 70,000 Btu/hr-ft’, a high heat release rate. Compliance
with the NOy emission limit is to be determined on a 30-day rolling average basis and applies at all
times, including startup, shutdown, and/or malfunction in accordance with 40 CFR 60.44b(i) and (h).
Boilers with a heat input capacity of 250 mmBtu/hr or less with an annual capacity factor for natural gas
greater than 10% can install a continuous monitoring system for NOy or can use operating conditions to
predict emissions in accordance with 40 CFR 60.48b(g).

4.3.1.2 Particulate Matter (PM): No Standard.

The current Subpart Db rules for PM emissions were published in the Federal Register June 13, 2007.
The only NSPS PM standard that is applicable to similar natural gas and distillate fuel oil-fired boilers is
the opacity standard when fuel oil is fired under 40 CFR 60.43b(f) and NR 440.205(4)(f). This
paragraph limits the opacity of emissions when distillate fuel oil is fired to no more than 20% (6-minute

average). The exception is one 6-minute period per hour with opacity may not exceeding 27%. Because
these are natural gas-fired boilers, this opacity standard does not apply.

4.3.1.3 Sulfur Dioxide (SO,): No Standard.

The SO, standards in Subpart Db are only applicable when distillate fuel oil is fired. Because these
boilers will fire only natural gas, there are no applicable NSPS SO, standards.

4.3.2 National Emission Standards for Hazardous Air Pollutants (NESHAP).

Section 112 of the 1990 Clean Air Act Amendments requires the U.S. EPA to develop standards to
control major sources of HAPs to levels consistent with the lowest emitting facilities in similar source
categories. These National Emissions Standards for Hazardous Air Pollutants (NESHAPs) require the
application of the maximum achievable control technology (MACT). The U.S. EPA promulgated
NESHAP for Industrial, Commercial, and Institutional Boilers and Process Heaters under 40 CFR Part
63, Subpart DDDDD. However, this regulation has been vacated.
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Section 112(g)(2) of the CAA requires a permitting authority to conduct a “case-by-case” MACT
determination for new major sources where EPA has not established applicable standards. This Project
meets the definition of “construct a major source” in 40 CFR. § 63.41(2). Based upon the definition of
“construct a major source” within 40 CFR § 63.41 the natural gas-fired Boilers BO2 and B03 are not
subject to s. 112(g), since these boilers are not major source of HAPs. Never-the-less, We Energies has
prepared a case-by-case MACT analysis for these boilers.

4.3.3 Federal Acid Rain Program.

The natural gas-fired Boilers B02 and B03 do not serve a generator that produces electricity for sale.
Therefore, these boilers are not utility units, and these boilers are not subject to the Acid Rain Program.

4.3.4 Control of Hazardous Pollutants under NR 445, Wis. Adm. Code.

Under NR 445.07(5)(a), emissions from the combustion of group 1 virgin fossil fuels are exempt from
the requirements of NR 445. Group 1 virgin fossil fuels include natural gas and diesel fuel. Therefore,
the requirements of NR 445 do not apply to Boilers B02 and B03.

4.4 Diesel Engine Driven Feedwater Pump, Process P151.

The new diesel (compression ignition or CI) engine driven feed water pump will be an emergency diesel
engine with 6 cylinders and a total displacement of 8.1 liters, or 1.35 liters per cylinder. This engine
will be rated at 400 horsepower, and will be subject to the Standards of Performance for Stationary
Compression Ignition Internal Combustion Engines, 40 CFR Part 60, Subpart IIII. There are two
possible applicable standards for this new diesel engine in 40 CFR § 60.4205 depending on whether or
not the engine is considered a fire pump:

8§ 60.4205 What emission standards must |
meet for emergency engines if | am an
owner or operator of a stationary Cl internal
combustion engine?

(b) Owners and operators of 2007

model year and later emergency

stationary CI ICE with a displacement of
less than 30 liters per cylinder that are

not fire pump engines must comply

with the emission standards for new
nonroad CI engines in § 60.4202, for all
pollutants, for the same model year and
maximum engine power for their 2007
model year and later emergency

stationary CI ICE.

(¢) Owners and operators of fire pump
engines with a displacement of less than

30 liters per cylinder must comply with

the emission standards in table 4 to this
subpart, for all pollutants.
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The applicable standards for new nonroad CI engines in § 60.4202(a)(2) states that engines with a
maximum engine power greater than or equal to 50 HP, the engine must meet the certification emission
standards for new nonroad CI engines for the same model year and maximum engine power in 40 CFR
89.112 and 40 CFR 89.113 for all pollutants beginning in model year 2007. The applicable emission
standards in 40 CFR 89.112 for Tier 3 engines with Model 2006 and later include:

NOx + NMHC.........ccuenneee 3.0 g/hp-hr
CO e 2.61 g/hp-hr
PM e, 0.15 g/hp-hr

The requirements in 40 CFR Part 60, Subpart IIII, Table 4 include the following for model year 2009
and later stationary fire pump engines with maximum engine power between 300 and 600 horsepower:

NOx + NMHC..........co....... 3.0 g/hp-hr

CO e n/a

PM e, 0.15 g/hp-hr
Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
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Chapter 5.

Proposed BACT Limits.

5.1 CFB Boiler BO1.

Based on the control technology review in Appendix A, We Energies is proposing to utilize an
advanced circulating fluidized bed boiler designed to fire natural gas and biomass fuels, selective non-

catalytic reduction, and a fabric filter baghouse.

Table 5-1 summarizes the proposed control

technologies and emission limits which represent the best available control technology (BACT) for this

new biomass fuel fired boiler.

TABLE 5-1. Proposed control technologies and emission limits representing BACT for the
biomass-fired boiler BO1.
PROPOSED | POTENTIAL
POLLUTANT PROPOSED CONTROL TECHNOLOGY LIMIT, TO EMIT,
Ib/mmBtu tons/year

Carbon Monoxide | Advanced Circulating Fluidized Bed Boiler and 0.20 701
(CO) Good Combustion Practices ’
Nitrogen Oxides Circulating Fluidized Bed Boiler and 0.10 350
(NOy) Selective Non-Catalytic Reduction ’
ffl’\l/\l/;o)lo ficrons Fabric Filter Baghouse 0.03 105
PM < 2.5 microns Fabric Filter Baghouse with 0.023 38
(PM,5) Felted Filter Media Bags :
Sulfur Dioxide Circulating Fluidized Bed Boiler and Low Sulfur 0.09 315
(S0O,) Fuels including Biomass Fuels and Natural Gas ’
Organic Circulating Fluidized Bed Boiler and 0.017 60
Compounds (VOC) | Good Combustion Practices ’
Fluorides Circulating Fluidized Bed Boiler and Low

Fluoride Fuels including Biomass Fuels and n/a 3.5
(as HF)

Natural Gas

RTP Environmental Associates, Inc.
March, 2010
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5.2 Natural Gas-Fired Boilers B02 and B03.

The proposed boilers B02 and B03 will be natural gas-fired package boilers designed to provide up to
125,000 pounds per hour of steam. To deliver this steaming capacity, each boiler will have a maximum
design heat input capacity of 175 million Btu per hour. Based on the control technology review in
Appendix B of this application, We Energies is proposing to equip each boiler with ultra-low NOy
burners and flue gas recirculation to control emissions of CO, NO,, PM/PM,,, PM, 5, and VOCs.

Table 5-2 summarizes the proposed control technologies and emission limits which represent the best
available control technology (BACT) for these new package boilers.

TABLE 5-2. Proposed control technologies and emission limits representing BACT for the
natural gas-fired Boilers B02 and B03.

Pollutant Proposed Control Technology and Emission Limits

Carbon Monoxide | (1) CO emissions shall be controlled using good combustion practices as BACT.

(CO) (2) CO emissions may not exceed 0.09 Ib/mmBtu when firing natural gas.

(1) NOy emissions shall be controlled using Ultra Low NO, Burners and Flue

. ) Gas Recirculation in combination with good combustion practices as
Nitrogen Oxides BACT.

(NOy)
(2) NO4 emissions may not exceed 0.02 Ib/mmBtu, averaged over any 30-day

period.

. (1) PM and PM;, emissions shall be controlled using natural gas as fuel and
Particulate Matter good combustion practices as BACT.

(PM) and PM10 L
(2) PM and PM,, emissions may not exceed 0.0076 Ib/mmBtu.

(1) PM, s emissions shall be controlled using natural gas as fuel and good
PM, s combustion practices as BACT..

(2) PM, 5 emissions may not exceed 0.0076 Ib/mmBtu when firing natural gas.

Sulfur Dioxide (1) SO, emissions shall be controlled using natural gas as fuel as BACT.

(502) (2) SO, emissions may not exceed 0.0006 Ib/mmBtu.

(1) VOC emissions shall be controlled using good combustion practices as

Organic BACT.
Compounds (VOC) o o )
(2) VOC emissions may not exceed 0.006 pounds per million Btu of heat input.

Fluorides (as HF) (1) Fluoride (as HF) emissions shall be controlled using natural gas as fuel as

BACT.
Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
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5.3 Balance of Plant Equipment.

This Project will require new biomass fuel handling equipment, biomass boiler ash handling equipment,
a new cooling tower, and a new diesel engine driven feed water pump. The proposed control
technologies and emission limits representing the best available control technology (BACT) for these
processes and emission units are summarized in Table 5-3.

TABLE 5-3. Proposed control technologies and emission limits representing BACT for We

Energies’ 50 MW Biomass Fuels Cogeneration Facility balance of plant equipment.

ProI(I:Dess Description Proposed BACT Requirements
Biomass Fuels Unloading, (1) PM emissions shall be controlled using buildings
P121 Screening, Hogging, and or enclosures combined with dust collection systems
Conveying Dust Collector or wet dust suppression systems as BACT.
) . (2) PM/PM, emissions shall be limited to 0.004
F122 Self Unloadmg Truck Biomass gr/dscf.
Fuels Unloading .. o
(3) PM, 5 emissions shall be limited to 0.002 gr/dscf.
(1) Particulate matter (PM), PM,o, and PM; 5
F123 Biomass Fuels Storage and emissions shall be controlled using a biomass fuels
Reclaim storage building designed to enclose the entire
storage pile and the reclaim activities as BACT.
P124 Boilerhouse Fuel Storage Silos (1) PM, PM,y, and PM, 5 emissions shall be controlled
using a bin vent filter as BACT.
P131 CFB Boiler Bed Material Silo (2) PM/PM, emissions shall be limited to 0.004
gr/dscf.
P132 | CFB Boiler Ash Silo (3) PM; 5 emissions shall be limited to 0.002 gr/dscf.
Biomass Fuels Delivery Truck o
FI25 | Haul Roads (1) PM, PM,,, and PM, 5 emissions shall be controlled
using paved roadways in combination with a wet dust
F133 | Boiler Ash Haul Roads suppression system as BACT.
(1) PM, PM,y, and PM, 5 emissions from the
mechanical draft cooling tower, Process P144, shall be
i controlled using high efficiency drift eliminators as
P141 Cooling Tower BACT.
(2) The cooling tower drift eliminators shall be
designed for a drift loss of no more than 0.0005%.
(1) The diesel fire water pump shall comply with the
' ‘ applicable NSPS in 40 CFR § 60.4205 as BACT.
P151 Emergency Diesel Engine Feed (2) The diesel fuel may not exceed 0.0015% sulfur.
Water Pump
(3) The diesel feed water pump may not be operated
more than 100 hours in any 12-month period.

Air Pollution Control Construction Permit Application
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Chapter 6. Hazardous Air Pollutants
and Case-by-Case MACT Analysis.

6.1 Biomass-Fuel Fired Boiler BO1.

Federal hazardous air pollutant (HAPs) emitted from the biomass-fueled boiler may be classified in
four categories: 1) Inorganic, solid phase HAPs, 2) Inorganic, acid gas HAPs including hydrogen
chloride (HCI) and hydrogen fluoride (HF), 3) Organic HAPs, and 4) Mercury. The proposed emission
standards representing the case-by-case MACT for these HAP categories are summarized in Table 6-1.
The limits in Table 6-1 reflect the combustion of biomass fuels and natural gas in an advanced
circulating fluidized bed boiler, in combination with a fabric filter baghouse. These control
technologies are similar to those used on the best performing similar units reviewed in this analysis.

TABLE 6-1. Proposed emission standards representing MACT for Boiler BO1.

HAP CATEGORY PROPOSED EMISSION LIMIT

. ' Inorganic, solid phase HAP emissions from the circulating fluidized bed
Inorganic, solid boiler shall be controlled using a fabric filter baghouse as MACT.

phase HAPs
The proposed PM, PM,,, and PM, s BACT emission limits represent MACT.

Organic HAP emissions from the biomass fuels-fired circulating fluidized bed
Organic HAPs boiler shall be controlled using good combustion practices as MACT.

The proposed CO and VOC BACT emission limits represent MACT.

Hydrogen chloride (HCI) emissions from the circulating fluidized bed boiler
Hydrogen Chloride shall be controlled using biomass fuels in combination with a fabric filter
(HCI) baghouse as MACT.

Hydrogen chloride (HCI) emissions may not exceed 0.018 Ib/mmBtu.

Hydrogen fluoride (HF) emissions from the circulating fluidized bed boiler
shall be controlled using biomass fuels in combination with a fabric filter
baghouse as MACT.

Hydrogen Fluoride
(HF)

Mercury emissions from the circulating fluidized bed boiler shall be
controlled using biomass fuels in combination with a fabric filter baghouse as
Mercury MACT.

Mercury emissions may not exceed 2.9 pounds per trillion Btu.
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TABLE 6-2. Potential hazardous air pollutant emissions for the biomass-fired boiler BO1 (2 pages).

. Erisslen et Input Potential to Emit
HAP Category Hazardous Air Pollutant Factor Capacity

Ib/mmBtu mmBtu/hr Ib/hr  tonsl/yr
Antimony 7.9E-06 800 0.006  0.028
Arsenic 2.2E-05 800 0.018 0.077
Beryllium 1.1E-06 800 0.001  0.004
E,_’ Cadmium 4.1E-06 800 0.003 0.014
g Chromium, total 2.1E-05 800 0.017 0.074
izl Chromium, hexavalent 3.5E-06 800 0.003 0.012
g Cobalt 6.5E-06 800 0.005  0.023
% Lead 4.8E-05 800 0.038 0.168
% Manganese 1.6E-03 800 1.280  5.606
Nickel 3.3E-05 800 0.026  0.116
Phosphorus 2.7E-05 800 0.022  0.095
Selenium 2.8E-06 800 0.002  0.010

Inorganic Hydrogen chloride 0.018 800 14.4 63.1

Acid Gases  Hydrogen fluoride 0.001 800 08 3.5
Acetaldehyde 8.3E-04 800 0.664 2908
Acetophenone 3.2E-09 800 0.0000  0.000
Acrolein 7.5E-05 800 0.0601  0.263
Benzene 4.2E-03 800 3360 14.717
Benzo(a)anthracene 6.5E-08 800 0.000052  0.000
Benzo(a)pyrene 2.6E-06 800 0.002080  0.009
Benzo(b)fluoranthene 1.0E-07 800 0.000080  0.000
Benzo(e)pyrene 2.6E-09 800 0.000002  0.000
Benzo(g,h,i)perylene 9.3E-08 800 0.000074  0.000
o) Benzo(j,k)fluoranthene 1.6E-07 800 0.000128  0.001
§ Benzo(k)fluoranthene 3.6E-08 800 0.000029  0.000
g' bis(2-Ethylhexyl)phthalate 4.7E-08 800 0.000038  0.000
Bromomethane (Methyl bromide) 1.5E-05 800 0.012  0.053
2-Butanone (MEK) 5.4E-06 800 0.004 0.019
Carbon tetrachloride 4.5E-05 800 0.036  0.158
Chlorine 7.9E-04 800 0.632 2.768
Chlorobenzene 3.3E-05 800 0.026 0.116
Chloroform 2.8E-05 800 0.022  0.098
Chloromethane (Methyl chloride) 2.3E-05 800 0.018  0.081
Dibenzo(a,h)anthracene 9.1E-09 800 0.000  0.000
1,2-Dibromoethene 5.5E-05 800 0.044  0.193

Dichlorobiphenyl (PCB) 7.4E-10 800
Heptachlorobiphenyl (PCB) 6.6E-11 800
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TABLE 6-2. Potential hazardous air pollutant emissions for the biomass-fired boiler BO1 (2 pages).

. ETiEE e AL I Potential to Emit
HAP Category Hazardous Air Pollutant Factor Capacity
Ib/mmBtu mmBtu/hr Ib/hr  tons/yr
Hexachlorobiphenyl (PCB) 5.5E-10 800
Monochlorobiphenyl (PCB) 2.2E-10 800
Pentachlorobiphenyl (PCB) 1.2E-09 800
Tetrachlorobiphenyl (PCB) 2.5E-09 800
Trichlorobiphenyl (PCB) 2.6E-09 800
Total Polychlorinated biphenyls (PCB) 7.9E-09 800 0.000006  0.000
Total Equiv. 2,3,7,8 TCDD (Dioxins) 3.0e-9 800 0.000002  0.00001
1,2—Dichloroethane (EDC) 2.9E-05 800 0.023  0.102
Dichloromethane 2.9E-04 800 0.232 1.016
1,2-Dichloropropane 3.3E-05 800 0.026  0.116
2,4-Dinitrophenol 1.8E-07 800 0.000  0.001
Ethyl benzene 3.1E-05 800 0.025  0.109
Formaldehyde 4.4E-03 800 3.520 15.418
Indeno(1,2,3,c,d)pyrene 8.7E-08 800 0.00006960  0.000
e) 2-Methylnaphthalene 1.6E-07 800 0.00012800  0.001
< Naphthalene 9.7E-05 800 0.078  0.340
2- 4-Nitrophenol 1.1E-07 800 0.0000880  0.000
Pentachlorophenol (PCP) 5.1E-08 800 0.0000408  0.000
Phenol 5.1E-05 800 0.041  0.179
Propanal (Propionaldehyde) 3.2E-06 800 0.003  0.011
Propionaldehyde 6.1E-05 800 0.049 0.214
Styrene 1.9E-03 800 1.520  6.658
Tetrachloroethene (Perchloroethylene) 3.8E-05 800 0.030 0.133
Toluene 9.2E-04 800 0.736  3.224
1,1,1-Trichloroethane 3.1E-05 800 0.025  0.109
Trichloroethene 3.0E-05 800 0.024  0.105
Trichlorofluoromethane (CFC—11) 4.1E-05 800 0.033 0.144
2,4,6-Trichlorophenol 2.2E-08 800 0.000  0.000
Vinyl Chloride 1.8E-05 800 0.014  0.063
o-Xylene 2.5E-05 800 0.020  0.088
Mercury 2.9E-06 800 0.002  0.010
TOTAL 122.2
Footnotes

1. The emission factors are for waste wood combustion in the U.S. EPA’s AP-42, Compilation of Air Pollutant
Emission Factors, 5™ Edition, Wood Residue Combustion, Tables 1.6-3 and 1.6-4.
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6.2 Natural Gas-Fired Boilers B02 and B03.

The proposed natural gas-fueled boilers are also a potential source of HAP emissions. However,
because these are natural gas-fueled boilers, total potential HAP emissions for each boiler will be 1.04
tons per year. As a result, these boilers will be minor sources of HAP emissions and the section 112(g)
case-by-case MACT requirements are not applicable. See 61 Fed. Reg. 68384, 68388 (December 27,
1996; sources that take enforceable limits resulting in emissions below the major source threshold do
not meet the definition of “construct a major source” under section 112(g)).

Although We Energies believes section 112(g) of the CAA is not applicable to these natural gas-fueled
boilers, a case-by-case MACT evaluation was preformed in the event that section 112(g) is considered
applicable. Table 6-3 is a summary of the proposed case-by-case MACT requirements for the control of
HAP emissions from each natural gas-fueled boiler. These emission limits are based on the best
performing similar units.

TABLE 6-3. Proposed emission limits representing MACT for each natural gas-fueled boiler.

HAP CATEGORY PROPOSED EMISSION LIMIT

Inorganic, solid Proposed PM and PM,, BACT emission limits represent MACT.

Organic Proposed CO and VOC BACT emission limits represent MACT.

HCI emissions shall be controlled by firing only natural gas.
Inorganic, acid gas
HF emissions shall be controlled by firing only natural gas.

Mercury Mercury emissions shall be controlled by firing only natural gas.
Air Pollution Control Construction Permit Application RTP Environmental Associates, Inc.
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TABLE 6-4. Potential hazardous air pollutant (HAP) emissions for each natural gas-fired boiler.

sl ain CAS No. Emission Factor l':g‘ztt Potential to Emit
Ib/10° scf  Ib/mmBtu mmBtu/hr  Ib/hr ton/yr

2-Methylnaphthalene 91-57-6 2.40E-05 2.40E-08 175 0.000004 0.00001
3-Methylchloranthrene 56-49-5 1.80E-06 1.80E-09 175 0.000000 0.00000
7,12 Dimethylbenz(a)anthracene 1.60E-05 1.60E-08 175 0.000003 0.00001
Acenaphthene 83-32-9 1.80E-06 1.80E-09 175 0.000000 0.00000
Acenaphthylene 203-96-8 1.80E-06 1.80E-09 175 0.000000 0.00000
Anthracene 120-12-7 2.40E-06 2.40E-09 175 0.000000 0.00000
Benz(a)anthracene 56-55-3 1.80E-06 1.80E-09 175 0.000000 0.00000
Benzene 71-43-2 2.10E-03 2.10E-06 175 0.000368 0.00114
Benzo(a)pyrene 50-32-8 1.20E-06 1.20E-09 175 0.000000 0.00000
Benzo(b)fluoranthene 205-99-2 1.80E-06 1.80E-09 175 0.000000 0.00000
Benzo(g,h,i)perylene 191-24-2 1.20E-06 1.20E-09 175 0.000000 0.00000
Benzo(k)fluoranthene 205-82-3 1.80E-06 1.80E-09 175 0.000000 0.00000
Chrysene 218-01-9 1.80E-06 1.80E-09 175 0.000000 0.00000
Dibenzo(a,h)anthracene 53-70-3 1.20E-06 1.20E-09 175 0.000000 0.00000
Dichlorobenzene 25321-22-6 1.20E-03 1.20E-06 175 0.000210 0.00065
Fluoranthene 206-44-0 3.00E-06 3.00E-09 175 0.000001 0.00000
Fluorene 86-73-7 2.80E-06 2.80E-09 175 0.000000 0.00000
Formaldehyde 50-00-0 7.50E-02 7.50E-05 175 0.013125 0.04069
Hexane 110-54-3 1.80E+00 1.80E-03 175 0.315000 0.97650
Indeno(1,2,3-cd)pyrene 193-39-5 1.80E-06 1.80E-09 175 0.000000 0.00000
Naphthalene 91-20-3 6.10E-04 6.10E-07 175 0.000107 0.00033
Phenanathrene 85-01-8 1.70E-05 1.70E-08 175 0.000003  0.00001
Pyrene 129-00-0 5.00E-06 5.00E-09 175 0.000001 0.00000
Toluene 108-88-3 3.40E-03 3.40E-06 175 0.000595 0.00184
Hydrogen chloride 1.24E-05 175 0.002170 0.00673
Arsenic 7440-38-2 2.00E-04 2.00E-07 175 0.000035 0.00011
Barium 7440-39-3 4.40E-03 4.40E-06 175 0.000770 0.00239
Beryllium 7440-41-7 1.20E-05 1.20E-08 175 0.000002 0.00001
Cadmium 7440-43-9 1.10E-03 1.10E-06 175 0.000193  0.00060
Chromium 7440-47-3 1.40E-03 1.40E-06 175 0.000245 0.00076
Cobalt 7440-48-4 8.40E-05 8.40E-08 175 0.000015 0.00005
Copper 7440-50-8 8.50E-04 8.50E-07 175 0.000149 0.00046
Manganese 7439-96-5 3.80E-04 3.80E-07 175 0.000067 0.00021
Mercury 7439-97-6 2.60E-04 2.60E-07 175 0.000046 0.00014
Molybdenum 7439-98-7 1.10E-03 1.10E-06 175 0.000193  0.00060
Nickel 7440-02-0 2.10E-03 2.10E-06 175 0.000368 0.00114
Selenium 7782-49-2 2.40E-05 2.40E-08 175 0.000004 0.00001
Vanadium 7440-62-2 2.30E-03 2.30E-06 175 0.000403 0.00125
TOTAL, All HAPs 1.04

Footnotes

The emission factors are for waste wood combustion in the U.S. EPA’s AP-42, Compilation of Air Pollutant
Emission Factors, 5™ Edition, Natural Gas Combustion, Tables 1.4-3 and 1.4-4
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Chapter 7. Dispersion Modeling
Analysis.

The purpose of a dispersion modeling analysis is to demonstrate, through the use of air quality
dispersion models, that allowable emissions from the proposed source will not cause or contribute to
violations of any National Ambient Air Quality Standard (NAAQS), or of any applicable Prevention of
Significant Deterioration (PSD) increment. These applicable standards are summarized in Table 7-1.
Detroit Edison conducted a detailed dispersion modeling analysis for this Project. The following is a
summary of the analysis contained in Appendix E of this application.

TABLE 7-1. National ambient air quality standard (NAAQS), modeling Significance Levels, and
PSD Class 1l Increment, ug/m®.

Pollutant Avera}ging NAAQS Modeling Sig. PSD Class I
Period Level Increment
Nitrogen Oxides Annual 100 1 25
(NOy) 1-hour 188 n/a n/a
(CO) 1-hour 40,000 2000 n/a
Particulate Matter Annual 50 1 17
(PM) 24-hour 150 5 30
Particulate Matter Annual 15 0.3 n/a
(PM. ) 24-hour 35 1.2 n/a
Total Suspended
Particulates (TSP) 24-hr 150 n/a n/a
Ozone™ (O5) 8-hour 80 n/a n/a
Annual 80 1 20
Sulfur Dioxide
(SO,) 24-hour 365 5 91
3-hour 1,300 25 512
3-month 0.15 n/a n/a
Lead
Quarterly 1.5 n/a n/a
Footnotes

The SILs listed for PM,; 5 are the lowest of EPA’s currently proposed values.
TSP is a State of Wisconsin standard.
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7.1 Dispersion Model

The latest version of EPA’s preferred regulatory model AERMOD (09292) was used in this dispersion
modeling analysis, with five years of representative meteorological data from the Wausau Municipal
Airport (processed by the DNR). The modeling procedures followed standardized EPA and DNR
guidance. Note that the guidance for conducting PM,s and 1-hr NO, impact analyses is currently
evolving.

7.2 Modeling Analysis Overview

The air quality analysis was performed in two steps, a significant impact analysis, and when necessary a
cumulative impact analysis. The significant impact analysis first estimates ambient impacts resulting
from emissions from only the proposed Project, and for only those pollutants with Project emission
increases above the PSD Significant Emission Rates. If the proposed Project's ambient impacts exceed
the SILs for any pollutant and averaging interval, the requirement to perform a cumulative NAAQS and
PSD Increment analysis is then triggered for that pollutant and averaging interval. The cumulative
analysis is performed using the subset of receptors at which the project resulted in significant impacts.
The cumulative impact analysis expands the significant impact analysis by considering emissions from
both the proposed source and other existing or permitted sources, and also considers existing
background air quality concentrations.

7.3 Dispersion Modeling Results.

7.3.1 Significant Impact Assessment.

In this dispersion modeling analysis, a significant impact analysis was first performed to determine the
increases in ambient air concentrations due only to the proposed Project sources for those pollutants
with emissions that exceed the significant emission levels. When the maximum ambient concentrations
of a pollutant are below the significant impact level (“SIL”) for all averaging periods, the emissions
from the proposed source are not expected to have a significant impact on ambient air concentrations
and further air quality analysis is not required. If the source's ambient impacts exceed the SIL for any
pollutant and averaging interval, the extent of the geographical area in which the source exceeds the SIL
is determined, and a cumulative impact analysis is performed for that pollutant and averaging interval.
As a result of initial results, cumulative impact modeling was performed for NO,, SO,, PM,,, and PM,s.

The results of the significant impact analysis are summarized in Table 7-2. From Table 7-2, the
maximum impacts from the Project for carbon monoxide (CO), NO,, and the annual SO, impacts are all
below the significant impact levels. Therefore, emissions from the Project will have an insignificant
impact on air quality for these pollutants and averaging intervals and meet the NAAQS requirements.
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Chapter 8. Additional Impacts
Analysis.

The Prevention of Significant Deterioration program requires an additional impact analysis pursuant to
NR 405.13, Wis. Adm. Code, and the Code of Federal Regulations, 40 CFR 52.21(0). NR 405.13 states:

NR 405.13 Additional impact analyses. (1) The
owner or operator shall provide an analysis of the impairment to
visibility, soils, and vegetation that would occur as a result of the
major source or major modification and general commercial,
residential, industrial and other growth associated with the major
source or major modification. The owner or operator need not pro-
vide an analysis of the impact on vegetation having no significant
commercial or recreational value.
(2) The owner or operator shall provide an analysis of the air
quality impact projected for the area as a result of general, com-
mercial, residential, industrial and other growth associated with
the major source or major modification
The purpose of this analysis is to assess the potential impact the proposed project will have on visibility,
soils, and vegetation, as well as the impact of general commercial, residential, and industrial growth

associated with the proposed project.

8.1 Analysis on Soils, Vegetation, and Visibility.

The analysis of impacts on vegetation and soils is based on EPA guidance. The National Ambient Air
Quality Standards (NAAQS) are designed to protect “health and welfare”, including “welfare” effects
on water, vegetation, and soils, and are a useful benchmark for evaluating soil and vegetation impacts.
In addition, model predicted concentrations were compared to other effects screening levels for sensitive
species presented in EPA’s “A Screening Procedure for the Impacts of Air Pollution Sources on Plants,
Soils, and Animals,” December 12, 1980, EPA 450/2-81-078, and “Air Quality Criteria for Oxides of
Nitrogen, Summary of Vegetation Impacts” Volume II, August 1993, EPA 600/8-91/049bF. The
maximum modeled annual NO, concentrations from the project were less than 1 pg/m’, which is far
below the EPA direct effects screening concentration of 94 to 188 pg/m’ for annual NO, averages. The
maximum modeled 1-hr NO, concentrations were 73 pg/m’, which is far below the EPA direct effects
screening concentration of 3,760 pg/m’ for 4-hr NO, averages. The maximum modeled ambient SO,
concentrations from the project were 56 pg/m’ for the 3-hr average and 0.98 pg/m’® for the annual
average, which are far below the direct effects screening concentrations of 786 pug/m’ for 3-hr and 18
pg/m’ for annual averages. Since the ambient impacts from the Project do not exceed the NAAQS nor
EPA screening thresholds for sensitive vegetation and soils, the dispersion modeling analysis
demonstrates that there are no harmful effects to vegetation and soils.
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Near the proposed project site, under certain meteorological conditions, the combustion source stacks
will emit a visible steam plume which, after traveling a relatively short distance, will dissipate by
dispersion and evaporation. The applicant has also performed cooling tower visibility modeling
analyses to estimate the potential for ground-level fogging and icing associated with visible vapor
plumes, and ground-level fogging and icing impacts are expected to be visible for approximately 2
hours per year.

The existing four mill boilers and steam turbine plant will be retired once the new facility is operational.
As a result of the biomass CFB boiler’s air quality technology and the retirement of Domtar’s existing
boilers, the overall emissions from the mill site is expected to be reduced. Therefore, this Project will
have a positive overall impact on soils, vegetation, and visibility.

8.2 Associated Growth and Secondary Emissions.

The emissions resulting from residential, commercial, and industrial growth associated with, but not
directly a part of the project, must also be considered when conducting the air quality analysis.
According to the U.S. Bureau of the Census, Census of Population and Housing, the population of
Marathon County in 2008 was 131,000. Given this large local population, the construction associated
with the Project and the subsequent operation of the Project will not have a significant impact to the
local population. In addition, local municipal services will not be adversely impacted by this Project.
There is currently sufficient fire protection and rescue services for the construction and operation of the
Project. The Project will be located entirely within an existing industrial site, which currently hosts
electric and steam generation facilities which are owned and operated by Domtar, as well as
existing papermaking facilities. Therefore, the Project is not expected to have a measurable effect on
the residential, commercial, or industrial growth of the area.

8.3 Class | Air Quality Analysis Requirements.

In the Clean Air Act Amendments of 1977, Congress specified the classification of lands for PSD
purposes. Areas where existing air quality is considered to be of national importance were classified as
Class I areas. These mandatory “Federal Class I areas” include all international parks, national
memorial parks larger than 5,000 acres, and national parks larger than 6,000 acres that were in existence
when the Amendments were passed. Congress also allowed States and Federally Recognized Indian
tribes the option of redesignating Class II areas to Class I status to provide additional air quality
protection. In Wisconsin, EPA has approved a request by the Forest County Potawatomi Community’s
(FCP Community) Tribal Council to redesignate certain portions of the FCP Community Reservation
near Crandon Wisconsin as a “non-Federal Class I area”.

If a proposed major source or major modification may affect a Class I area, the PSD regulations require
the reviewing authority to provide written notification of any such proposed source to the Federal Land
Manager and the U.S. Department of Interior and U.S. Department of Agriculture officials delegated
permit review responsibility. The meaning of the term "may affect" is interpreted by EPA policy to
include all major sources or major modifications which propose to locate within 100 kilometers of a
Class I area.
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Wisconsin has two Class I PSD areas, the federal Rainbow Lake Area located in the Chequamagon
National Forest (located approximately 200 km distant from the proposed facility), and the non-Federal
Forest County Potawatomi area in Forest County (located approximately 99 km distant from the
proposed facility). Generally, if a PSD project is located within 100 km of a Class I area, a Class I air
quality impact analysis may be required. However, based on guidance developed by the Federal Land
Managers of Class I areas, an “initial screening test” may be performed to determine if air quality and
visibility impact analyses are required. This screening test uses the sum of the annual total emissions (in
tons per year) of SO,, NOx, PM,y, and H,SO,, divided by the distance to the Class I area (in km), to
determine the “Q/D” ratio. If the ratio is less than 10, then the Federal Land Managers do not require
Class I impact analyses. Based on the emissions of the proposed facility and the distances to the Class I
areas, the ratio is calculated to be 8.3 for the FCP Class I area and 4.1 for the Rainbow Lakes area.
Therefore, a Class I analysis for the Project is not required for either of the Wisconsin Class I areas.
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