SHORT TERM EMISSIONS SUMMARY

D Emission Unit{s)

Combustion Sources
S0 Boiier (Coal-Fired) Stack
S02 Reserved
S03 Main Auxiliary Boiler {Nalural Gas-Fired}
S04 Steam Boiler #1 (Naturat Gas-Fired)
S05 Steam Boiler #2 (Naturat Gas-Fired)
806 Steam Boiter #3 {Natural Gas-Fired)
Coal Handling Particulate Sources
sor Railcar Unloading Station
S08 Stackout Conveyor #1
509 Stackout Transfer Point #1
810 Stackout Conveyor #2
511 Stackout Transfer Point #2
512 Active Piles #1 and #2
513 Active Pile Reclaim
514 Active Pile Conveyor
515 Emergency Cosl Pile
516 Emergency Pile Reclaim
517 Emergency Pile Conveyor
518 Transfer Tower #1
518 Reciaim Conveyor #1
S20 Transfer Tower #2 / Crusher House
s21 Rectaim Conveyor #2
822 Transfer Tower #3
523 Reclaim Conveyor #3
524 Tripper Deck Conveyor
525 Inactive Pile
Biomass Handling Particulate Sources
526 Biomass Truck
827 Biomass Transfer Point
528 Biomass Storage Dome
529 Biomass Reclaim Conveyor

Ash Managemeﬁt Parficulate Sources

530 Submerged Chain Conveyor
33 Bottom Ash Transfer Point #1
832 Bottom Ash Bunker
533 Bottom Ash Transfer Point #2
534 Fiy Ash Sile
3§35 Reserved
Lime Management Particuiate Sources
538 time Sile
Carbon Management Particuiate Sources
837 Carban Silo
Roadway Particufate Sources
838 Paved Roadway Travel
GCooling Tower Emissions
S39 Cooling Tower (Mechanical Draft)
Emergency Diesel Fired Engines
S40 Reserved
341 Reserved
542 Emergency Diesel Engine Driven Generator
543 Emergency Diesel Engine Driven Firswaler Pump

Fuel Storage Tanks

S44 Reserved

845 Reservad

S46 2,000 Gallon Diesel Fue! Storage Tank

S47 500 Gallon Digsel Fue! Storage Tank

S48 150 Gallon Unleaded Gasoline Storage Tark
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LONG TERM EMISSIONS SUMMARY

co NOx 502 PM PM10 voc Pb HF H2504
D Emission Unit(s) lonsiv tonsiyr fansfyr lonsiyr tonshyr tonsivt  tonsiyr  tonsiyr tonsfyr
Combustion Sources
501 Boiter {Coal-Fired) Stack 4,458 1,486 2,675 802 743 104 0.34 20 101
s02 Reserved
503 Main Auxiliary Boiler (Natural Gas-Fired} 61 18 1.058 8.76 8.76 7.01 - - 0.32
S04 Steam Boller #1 (Naturat Gas-Fired) 54 15 092 7.67 7.67 6.13 - - 0.28
S05 Steam Boiler #2 (Natural Gas-Fired) 54 15 .92 7.67 7.67 6.13 - - 0.28
506 Steam Boiler #3 (Naturat Gas-Fired) 54 15 0.92 7.67 7.67 6.13 - - 0.28
Coal Handiing Particufate Soursces
507 Railcar Unloading Station B - - 0.17 0.082 - - - -
s08 Stackoui Conveyor #1 - - - 0.016 0.016 - - - -
809 Stackout Transfer Point #1 - - - 0.85 0.40 - - - -
s1¢ Stackout Conveyor #2 - - - 5.7E03 S5.7E-03 - - - -
811 Stackout Transfer Paint #2 - - - 0.85 0.40 - - - -
s12 Active Piles #1 and #2 - - - 3.28 3.28 - - - -
513 Active Pile Reclaim - - - 0.032 0.015 - - - -
sS4 Active Pile Conveyor - - - 7.3E-03 7.3E-03 - - - -
518 Emergency Coal Pile - - - 1.87 1.87 - - - -
S8 Emergency Plie Reclaim - - - 0.032 0.015 - - - -
517 Emergency Pile Conveyor - - - 3.3E-03 3.3E-03 - - - -
518 Transfer Tower #1 - - - 1.25 1.25 - - - -
318 Reclaim Conveyor #1 6.8E-03 8.8E-03
s20 Transfer Tower #2 / Crusher House - - - 1.25 1.25 - - - -
sz21 Reclaim Conveyor #2 7.7E03 T.7E43
522 Transfer Tower #3 - - - 1.25 125 - - - -
523 Reclaim Canveyor #3 3.7E03 3.7E-03
524 Tripper Deck Conveyor - - - 6.23 6.23 - - - -
325 Inactive Pile - - - 1.76 1.21 - - - -
Biiomass Handling FParticulate Sovrces
528 Biomass Trugk - - - 0.084 0.084 -~ - - -
s27 Biomass Transfer Point - - - 0.014 6.56-02 - - - -
528 Biomass Storage Dome - - - 1.31 1.31 - - - -
528 Biomass Raclaim Conveyor - - - 8.9E-D4 8.9E-D4 - - - -
______ Ash Management Particulate Sources
330 Submerged Chain Conveyor - - - 2 4E-03 2.4E-03 - - - -
831 Bottom Ash Transfer Point #1 4.0E-03 1.9E-03
532 Bottom Ash Bunkar - - - 4,0E-03 1.9E-D3 - - - -
S33 Bottom Ash Transfar Point #2 - - - 4 0E-03 1.9E-03 - - - -
534 Fly Ash Silo - - - 2.62 282 - - - -
5835 Reserved - - - - - - - - -
Lime Management Particulate Sources :
836 Lime Silo - - - 2862 282 - - - -
Carbon Management Particulafe Sources
337 Carbon Silo - - - 1.3 1.31 - - - -
Roadway Particulate Sources
S38 Paved Roadway Travel - - - 0.58 0.1 - - - -
Cooling Tower Emissions
839 Cooling Tower (Mechanical Draft} - - - 18 5.67 - - - -
Emergency Diesel Fired Engines
S40 Reserved
541 Reserved
542 Emergancy Diesel Engine Driven Generator 288 529 6.6E-03 0.17 017 637 - - 20E-03
543 Emergency Diesel Engine Driven Firewater Pump 0.18 0.22 3.8E-04 0.011 0.011 0.083 - - 1.2E-04
Fuef Storage Tanks
544 Reserved - - - - - - - - --
545 Reserved - - - - - - - - -
546 2,000 Gallon Diese! Fusi Storage Tank - - - - - 8.6E-04 - - -
547 500 Gatlon Diesel Fuel Storage Tank - - - - - 1.3E-04 - - -
548 150 Gatlon Unieaded Gasoline Sterage Tank - - - - - 0.033 - - -
Total 4,683 1,555 2,678 880 806 130 0.34 20 162
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|. PG BOILER S01
S0t
Load Condition Averaging Period
Min. 50% 75% 100% ’ 3-br 30 day Annual

Megawatts (Gross) 208 412 618 815 815 415 815
Megawatts (Net) - 188 375 563 750 750 750G 750
Heat Input (MMBtufhr, HHV) 1,983 3,666 5,245 6,785 6,785 5,785 6,785
Coat HHV (Btu/lb) 8,200 8,200 8,200 8,200 8,200 8,200 8,200
Max Sulfur (%) 0.86% 0.65% 0.66% 0.66% 0.66% 0.66% 0.66%
Coat fiow (lb/hr) 241,882 447,110 630,784 827.471 827,471 827,471 B27.471
Coal Flow (tons/hr) 121 224 320 414 414 414 414
Stack Exit Temperature (deg F) 165 165 165 165 165 185 165
Siack Exit Flow (Ib/hr) 2,376,732 4,264,245 5,731,156 7.412791 7.412,791 7,412,791 7,412,791
Siack Exit Flow {acfm) 633,268 1,134,586 1,520,151 1,866,200 1,866,200 1,986,200 1,666,200
Stack Diameter (ft) 253 25.3 25.3 25.3 25.3 25.3 25.3
Stack Velocity {ft/sec) 209 37.5 50.3 65.0 65.0 85.0 65.0
co

1b/MMBtu 0.15 0.15 .15 0.15 - 0.15 015

In/hr 297 550 787 1.018 w 1,018 1,018

ipy - - - - - - 4,458
NOx

IbMW-br {net} 0.4 0.68 0.85 0.63 — 0.63 0.45

Ib/MMBtu 0.07 0.07 0.07 0.07 - 0.07 0.05

Ibihr 139 257 367 475 - 475 335

tpy - - - - - - 1,486
502

|b/MW-hr after scrubber (net) 0.05 0.88 0.84 0.81 - 0.81 .81

IbfMMBtU after scrubber .09 0.09 0.09 0.09 - 0.09 0.09

Ib/hr after scrubber 178 330 472 611 - 611 611

tpy after scrubber - - - - - - 2,675
P - total, contrelled

Ib/MMBtu 0.027 0.027 0.027 o.027 0.027 - 0.027

Ibihr 54 99 142 183 183 - 183

oy - - - - - - 802
PM10 - total, controlied

10/MMBiu 0.025 0.025 0.025 0.025 0.025 — 0.025

In/hr 50 92 131 170 170 - 170

tpy - - - - - - 743
PM - filierable, conirolled

Ie/MMBtu 0015 0.015 0.015 0.015 0.015 - 0.015

Ibitr 30 55 79 102 102 - 102

tpy - - - - - - 446
PMA10 - filterable, controlled

Ib/MMBtu 0.012 0.012 0.012 0.012 0.012 - 0.012

Ibfhr 24 44 63 81 81 - a

tpy - - - - e - 357
VOC

Ib/MMBtu 3.5E-03 3.5E-G3 3.5E-03 3.5E-03 3.5E-03 - 3.5E-03

Ib/hr 6.94 13 18 24 24 - 24

tpy - - - - - - 104
Lead

ppm, uncontrelled 948 0.48 948 9.48 15 - ©48

% Control 29% 99% 59% 99% 99% - 99%

Io/MMBiu 1.2E-05 1.2E-05 1.2E-03 1.2E-05 1.8£-05 - 1.2E-05

Ibfhr 0.023 0.042 0.061 0.078 0.12 - 0.078

ipy - - - - - - .34
Fluoride (as HF)

ppm, uncontrotied 105 105 105 105 151 - 105

% Control 95% 95% 95% 95% 95% - 95%

Ib/MMBtu 5.7£-04 6.7E-04 6.7E-04 6.7E-04 9.7E-04 - 8.7TE.04

thihr 1.33 246 3.52 4.55 6.56 - 455

tpy - - - - - - 20
H2504

/MMBtu 3.4E-03 3.4E-03 3.4E-03 34E-03 3.4E-03 - 34E-03

ioihr 6.74 12 18 23 23 - 23

ey - - - - - - 101
Hg

iDIMW-hr 1.5E-05 1.5E-05 1.5E-05 1.5E-05 - - 1.5E-05

ibMMBtu 1.6E-06 1.7E-08 1.8E-06 1.8E-06 - - 1.8E-06

fo/hr B3.1E03 6.2E-03 8.3E-D3 0.012 - - 0.012

toy - - - - - - 0.054
NH3 Slip

ppm 5 5 5 5 10 - 5

ib/MMBh: 2.80E-03 2.80E-03 2.80E-03 2 BDE-03 - - 2.80E-03

Ib/hr 450 8 i1 21 41 - 21

ipy - - - - - - 92

08/20/07 Boiler - Emission Calculafions
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Il. AUXILIARY BOILER

503 Auxiliary Boiler

Heat tnpui (MMBtu/hr) 400
Fue! Heating Value (Btu/lb) 20,000
Fuet Fiow (Ib/hr) 20,000
Annual Operating Hours 8,760
Fue! Sulfur (ppm} 6
Stack Temperature (deg F) 670
Stack Height (ft) 100
Stack Diameter (ft) 7.24
Stack Flow {acfm) 148,800
coO

Ib/MMBtu 0.035

Ib/hr 14

ton/year 61
NOx

[b/MMBtu 0.010

[b/hr . 4,00

tonfyear 18
s02

[/MMBtu 6.0E-04

[o/hr 0.24

tonfyear 1.05
PM/PM10 total

Ib/MMBtu 5.0E-03

Ib/hr 2.00

tonfyear 8.76
PM/PM10 filterable

lb/MMBtu 5.0E-03

lbo/hr 2.00

ton/year 8.78
VOC

lo/MMBtu 4.0E-03

lo/hr 1.60

tonfyear 7.01
H2504

[b/MMBtu 1.8E-04

[b/hr 0.074

ton/year 0.32
Notes: Emission rates are based vendor estimates.

Natural gas sulfur content is assumed to be a maximum of 6 ppm.
SO2 emission rate based on fuel sulfur content.

H2S04 emission rate based on fuel sulfur content and 20% oxidation rate.

Mid-Michigan Energy Station 08/20/07
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INA. STEAM BACK-UP BOILER

S04 Steam Boiler #1 {Natural Gas-Fired)

Heat Input (MMBtu/hr) 350
Fuel Heating Value {Btufib) 20.000
Fuel Flow (Ib/br) 17,500
Annual Operating Hours 8,760
Fue! Sulfur {(ppm) 6
Stack Temperature {deg F) 300
Stack Height (ff) 80
Stack Diameter (ft) 8.5
Stack Flow (acfm) 100,884
COo

Ih/MMBtU 0.035

[b/hr 12

ton/year 54
NOx

Ib/MMBitu 0.010

Ib/hr 3.50

tonfyear 15
302

th/MMBtu 6.0E-04

tb/hr 0.21

ton/year 0.92
PM/PM10 total

tb/MMBiu 5.0E-03

tb/hr . 1.75

ton/year 7.67
PM/PM10 filterable

Ib/MMBtu 5.0E-03

Ib/hr 1.75

ton/year 7.67
VoG

[b/MMBtu 4.0E-03

tb/hr 1.40

ton/year 6.13
H2504

Ib/MMBtu 1.8E-04

Ib/hr 0.064

tonfyear 0.28
Notes: Emission rates are based vendor estimates.

Natural gas sulfur content is assumed fo be a maximum of 6 ppm.
S02 emission rate based on fuel sulfur content.

C-5

H2S04 emission rate based on fual sulfur content and 20% oxidation rate.

Mid-Michigan Energy Station 08/20/07

Steam Boiler #1 - Emission Calculations
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HIB. STEAM BACK-UP BOILER

505 Steam Boiler #2 (Natural Gas-Fired)
Heat Input {MMBtu/hr) 350
Fuel Heating Value (Btu/lb) 20,000
Fuel Fiow (Ib/hr) 17,500
Annual Operating Hours 8,760
Fuel Sulfur (ppm) B
Stack Temperature (deg F) 300
Stack Height {ft) 60
Stack Diameter (ft) 6.5
Stack Flow {(acfm) 100,884
cO
Ib/MMBtu 0.035
Ib/hr 12
ton/year 54
NOx
Ib/MMB1u 0.010
b/hr 3.50
ton/year 15
s02
Ib/MMBtu 8.0E-04
Ib/hr 0.21
ton/year 0.92
PM/PM10 total
Ib/MMBtu 5.0E-03
Ib/hr 1.75
ton/year 7.67
PMW/PM10 filterable
Ib/MMBtu 5.0E-03
Ib/hr 1.75
ton/year 7.67
vOC
b/MMBtU 4.0E-03
Ibfnr 1.40
ton/year 6.13
H2804
[b/MMBtu 1.8E-04
Ib/hr 0.064
ton/year 0.28
Notes: Emission rates are based vendor estimates.
Natural gas sulfur content is assumed to be a maximum of 6 ppm.
802 emission rate based on fuel sulfur content.
M2S04 emission rate based on fuel sulfur content and 20% oxidation rate.
Mid-Michigan Energy Station 08/20/07 Steam Boiler #2 - Emission Calculations



HIC. STEAM BACK-UP BOILER

506 Steam Boiler #3 (Natural Gas-Fired)

Heat Input (MMBtu/hr) 350
Fuel Heating Value {Btu/lb) 20,000
Fuel Flow (Ib/hr) 17,500
Annual Operating Hours 8,760
Fuel Sulfur {(ppm) _ 6
Stack Temperature {deg F) 300
Stack Height (ft) 60
Stack Diameter (ft) 6.5
Stack Flow {(acfm) 100,884
co
Ib/MMBtu 0.035
Ib/hr 12
ton/year 54
NOx
tb/MMBtu 0.010
Ib/hr 3.50
tonfyear 15
sS0O2
Ib/MMBtu 6.0E-04
Ib/hr G.21
“tonfyear 0.92
PM/PM10 total
[o/MMBtu 5.0E-03
Ib/hr 1.75
ton/year 7.67
PM/PM10 filterable
[b/MMBtu 5.0E-03
Ib/hr 1.75
ton/year 7.87
VOC
Ib/MMBtu 4.0E-03
Ib/hr 1.40
ton/year 6.13
H2804
Ib/MMBtu 1.8E-04
lbihr 0.064
tonfyear 0.28
Notes: Emission rates are based vendor estimates.
Natural gas sulfur content is assumed to be a maximum of 6 ppm.
802 emission rate based on fue! sulfur content.
H2504 emission rate based on fuel sulfur content and 20% oxidation rate.
Mid-Michigan Energy Station 08/20/07 Steam Boiler #3 - Emission Calculations
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V. COAL HANDLING PARTICULATE EMISSIONS

S07 Railcar Unigading Station

Railcars will be brought into a partially enclosed railcar unloading structure. The railcars will be connected with a rotary coupling so they can be tipped to dump the
coal or they will have doors on the bottom which will open to dump the coal. The coal wilt be dumped inte an underground hopper. From the underground hopper
the coal will be transferred to a Short Conveyor and then onto Stackout Conveyor #1. A fabric filter baghcuse will be used for dust contral. |t will use bags with 2
maximum emission rate of 0.005 gridsef, The hepper drop, Shert Conveyor and one transfer peint are located in an enclosed area under the Raflear Unleading

Station.

Coal Throughput Design Data

Maximum coal transfer rate: 4,000 tons/hr
3837248 tonsfy Assumes full load operation for 8,760 hours per year

Emissions from Railcar Unioading
The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to esimate continuous drop operation PM and PM10 em
are assumed 1o be equal to PM30 emissions. Hourly emissions are calcuiated based on the maximum hourly design rate while annuaf emissions are calctlated

based on the maximum expected throughput per year.

issicn rates. PM emissions

[EJ‘LS
[Ib emissions } — k * 00032 * 5

Emission factor : —_——e——— e
mission factor on coal y T4
E‘}
where: k = particulate multiplier = 0.74  for PM

k = particulate multiplier = .35 for PMI10
1) = mean wind speed (mph) = $3  average of 2003-2005 aermet files for MBS airport, MI
M = material moisture content in % = 6.9 average surface maisture content of coal

PM Emission factor: 9.35E-04  Ibfton

PM10 Emissicn factor: 4.42E-04  Ibfton

Controt efficiency: G4% for vacuum filtration system

PM = 0.22 Ib/hr .

PM = 010 tons/yr

PMI0 = 0.11 bfhr

PM10 = 0.048  tonsfyr

Emissions from hopper drop to Short Conveyer and from Short Conveyor drop to Stackout Conveyor #1 Ce e Ce e .
The EPA AP-42, Section 13.2.4 drop point emission factor calcuiation is used to estimate continueus drop operation PM and PM10 emission rates. PM emissions
are assumed to be equal to PM30 emissions. Hourly emissions are calculated based on the maximum hourly design rate while annual emissions are calculated

based on the maximum expected throughput per year. Two transfer points are calculated.

(E—_{_J‘Ls
(Ib emissions )= K * 00032 * 5

Emission factor : on_coal y T4
?)
where: k = particulate multiplier = .74 forPM

k = particulate multiplier = 0.25  for PM1O
U = mean wind speed {mph) = 15 gonservative estimate for wind speed in enclosure
M = material meisture content {%} = 5.9 average surface moisture content of coat

PM Emissicn factor: B74E-05  Ibiton

PM0 Emission factor: 4.14E-05  Ibfton

Controi efiiciency: BO% for partial enclosure

PM = 0.14 Ibitr includes two transfer points

PM = 0.064  ionsiyr includes two transfer points

PM10 = 0,066  Ib/hr includes two fransfer points

PM10 = 0.030  tonsiyr includes two transfer points

Short Conveyor Design Data

Surface area: G.025 acres

Emissions from the Short Conveyor
Emissions are calculated using the EPA AP-42, Section 11.19.1 emisston factor calculation for wind erasion of a storage pile. The estimated surface area of the

ceal stream aleng the length of the conveyor is used as the equivalent acreage. PM and PM10 emissions are camputed as TSP <= 30 um. Use of TSP <=30

Mid-Michigan Energy Station 0820/G7 CoaiHandling - Emission Calculations




c-9

um is a conservative estimate for PM10.

Emission factor: 3.50 Ib/acre-day

Conire! efficiency: 80% for partial enclesure
PM = 7.3E-04 Ibfhr

PM = 3.2E-03 tonsfyr

PM10 7.3E-04  Ibfhr

PM10G 3.2E-03 tonsfyr

Combinad Emissions at Railcar Untoading Station

PM = 0.36 Ibfhr
PM = 0.17 tonsiyr
PM10 017  {b/hr

[[IH

PM10 0.082  fonsfyr

508 Stackout Conveyor #1

Stackaut Conveyor #1 will transport coal from the Railcar Unloading Staticn fo the Active Pile. A portion of Stackout Conveyor #1 will be located underground.
The overland portion of Stackout Conveyor #1 will be partially enclosed. :

Coal Throughput and Conveying Design Data

Maximum coal transfer rate: 4,000 tons/hr

3,637,248  tonsfyr Assumes full load operation for 8,760 hours per year
Surface area: $4.127 acres
Emissions

Ernissions are calculated using the EPA AP-42, Section 11.18.1 emission factor caiculation for wind erosion of a storage pile. The estimated surface area of the
coal stream along the length of the conveyor is usad as the equivalent acreage. PM and PM10 emissions are computed as TSP <= 30 um. Use of TGP <=30

um is a conservative estimate for PM1C.

Emission factor: 3.50 Ib/acre-day

Control efficiency: 50%  for partial enclosure
PM = 3.7E-03  Ibfhr

PM = 0.016  tonsfyr

PM1O = AT7E-03  Ib/hr

PMID = 0.016  tonsiyr

509 Stackout Transfer Point #1

Coal will be transfarred from Stackout Convayor #1 to the first Active Pile via drop opsratien at Stackout Transfer Point #1 using a Stacking Tube.

Coal Throughput Design Data

Maximum coal transfer rate: 4,000 tonsthr
3,637,248  tonsfyr Assumes full ioad operation for 8,760 hours per year

Emissions :
The EPA AP-42, Section 13.2.4 drop point emiasion factor calculation is used to estimale continugus drap operafion PM and PM10 entission rates. PM emissions

are assumed to be equal to PM30 emissions. HoLrly emissions are calculated based on the maximum hosly design rate while anrual emissions are caiculated
based on the maximum expected throughput per year.

2
Emission factor : [Ee_n‘t_iﬂn_rﬁ__) =k * 00032 ~ A8

ton coal M_ 1.4
2

where: k = particulate multiplier = 074 for PM

k = particulate muliipiier = 035  for PM10
U = mean wind speed {mph} = 9.3  average of 2003-2005 agrmet files for MBS airport, MI
M = material moisture content {%) = 8.8 average surface moisture content of coal

PM Emission factor: 9.35E-04  ibiton

PM10 Emission factor: 442E-04  ibfton

Controt efficiency: 50% for stacking tube

PM = 1.87  Ibfhr

PM= 0.85 tonsht

PM10 = 088  Ibhr

Mid-Michigan Energy Station 08/20/07 CoazlHandling - Emission Calculations
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PM10 = 0.4C tonsiyr

510 Stackout Conveyor #2
Stackout Conveyor #2 will transport coal from Stackout Transfer Poirt #1 to Active Pile #2. Stackout Conveyor #2 will be partially enclesed.

Goal Throughput and Conveying Design Data

Maxirnum coal transfer rate: 4,000 tonsthr

3,837,248  tonshyr Assumes full load operation for 8,760 hours per year
Surface araa: (.048 acres
Emissions

Emissions are calculated using the EPA AP-42, Section 11.12.1 emission factor calcuiation for wind ercsion of a storage pile. The estimated surface area of the
coat stream along the fength of the conveyor is used s the equivalent acreage. PM and PM10 emissions are computed as TSP <= 30 um. Use of TSP <= 30

um is a conservative estimate for PM10.

Emission factor: 3.50 Ib/acre-day

Control efficiency: 80% for pariial enclosure
PM = 1.3E-03  ibibr

PM = 57E-03 tonshyr

PM10 1.3E03  Ibthr

o

PM10 5.7E-03  fonsiyr

S11 Stackout Transfer Point #2

Coal will be transferred from Stackout Conveyor #2 to Active Pile #2 via drop operation at the Stackout Transfar Paint via a Stacking Tube.

Coal Throughput Design Data

Maximum coal transfer rate: 4,000 tons/br
3,837,248  tonsfyr Assumes full load operaticn for 8,760 hours per year

Emissions
The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate con
are assumed to be equal to PM30 emissions. Hourly emissions are calculated based on the maximum hourly design rate while annual

based on the maximum expected throughput per year.

tinuous drop operation PM and PM10 emission rates. PM emissions
emissions are calculated

i
Emission factor : Ib emissions ) _\ «gppaz + A2
ton coal M 1.4

“:z_)

.74 for PM

.25 for PM10

83 average of 2003-2005 aermet files for MBS alrpert, M
8.9 average surface moisture content of coal

where: k = particutate multiplier
k = particutate multiptier
U = mean wind speed (mph)
M = material moisture content (%}

PM Emission factor: 0.35E-04  Ibfien

PM10 Emission factor: 4.42E-04  Ibfion

Cantrol efficiency: 50% for stacking tube
PM = 1.87 ibibr

PM = 0.85 tonsiyr

PM1C = 0.88 ibihr

PM10C = 0.40 tons/yr

512 Active Piles #1 and #2

The Active Piles will have approximately 3 days coat supply and an approximate exposed surface area of 1.4 acres assuming two conical piles with approximate
hase diamaters of 180 feet and heights of 75 feat. Fugitive dust emissions will be controlled by dust suppression water sprays.

Coal Pile Design Data
Area of coal piles: 14 acres

Emissions
Ernissions are calculated using the EPA AP-42, Section 11.9.1 emission factor calculation for an active storage pile {wind erosion and maintenance bulldozing).

PM znd PM10 emissions are computed a5 TSP <= 30 um. Usa of TSP <=30umisa conservative estimate for PM10.
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tb
Emission factor : } =0.72u
|acre - hr
where: u = average wind speed (mph) = 23 average of 2003-2005 aermet files for MBS alrport, Mi
Emission factor 6.68 Ib/acre-hr
Control efficiency: 80% for water sprays
Control efficiency: 0% forwind screen
PM= 0.75 ibitr
PM= 3.28 tonsfyr
PM10 = 0.75 Ib/ar
PM10 = 3.28 tonsfyr

S13  Active Pile Reclaim

n under the Active Piles. The drops onto the Active Piie Conveyor will

Coal will be transferred from the Active Piles to the Active Pile Conveyor via a drop operatio
r dust control. It will use bags with a2 maximum emission rate of

take place in an enclosed area under the Active Piles. A fabric fitter haghouse will be used fo

0.005 gr/dscf.
Coal Throughput Design Data
Maximum coal transfer rate: 1000 tons/hr
3,637,248  tonshr Assumes full load cperation for 8,760 hours per year

Emissions from Active Pile Drop to Active Pile Conveyor

The EPA AP-42, Section 13.2.4 drap point emission factor calcuiation
are assumed 1o be equal to PM30 emissiens. Hourly emissions are ca
based on the maximum expected throughput per year.

is usad to estimate continucus drop operation PM and PM10 emission rates. PM emissions
iculated based on the maximum hourly design rate while annual emissions are calculated

(H]'IB
[_‘EE“E?EE_) _k-ooozz +A5L

Emission factor : ton _ooal y T2
(%)

Sy

for PM

for PM10

conservative estimate for wind speed in enclosure
average surface molsture content of coal

where: k = particulate multiplier
k = particulate multiplier
U = mean wind speed (mph)
M = material moisture content {%)

nmnnn
.
[43]

w0

PM Emission factor: 8.74E-05  Ibfton

PM10 Emission Tactor: 444E-05  Ibften

Control efficiency: £80% for partial enclosure
PM = 0.017  Ib/hr

PM = 0.032  tonsfyr

PM1C =  8.3E-03 Ibihr

PM10 = 0.015  tonsiyr

514 Active Pile Conveyor

The Active Pile Conveyor will transport ccal from Active Piles to Transfer Tower #1. The Active Pile Conveyor will be partially enclosed.

Coal Throughput and Conveying Design Data

Maximum coal transfer rate: 1.000 tonsfhr
3,637,248  tonsfyr Assummes full load operation for 8,760 hours per year
Sugface area: (.0587 acres

Emissions from the Active Pile Conveyor
Ermissions are calculated using the ERPA AP-42, Section 11.19.% emissicn factor calculation for wind ercsicn of 2 storage pile. The estimated surface area of the

coal stream along the length of the conveyor is used as the equivalent acreage. PM and PM10 emissions are compuied as TSP <=30um. Use of TSP <=30
um is a conservative estimats for PM10.

Emigsion factor: 3.50 Ib/acre-day

Control efficiency: 80% for partial enclosure
PM= 1.7E-03 Ib/hr

PM = 7.32-03 tonsiyr

PM10 =  1.7E-03 Ib/hr

PM10 =  7.3E-03 tonsfyr
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515 Emergency Coal Pile

During maintenance or upset of the Active Pile Reclaim system, the Facility will utilize an Emergeny
suppression water sprays. The Emergency Coal Pile will be adjacent to the Inactive Coal Pile.

cy Pile. Fugitive dust emissions will be controlied by dust

Coal Pile Design Data
Surface area of coal pile: 0BG acres

Emissions
Emissions are calculated using the EPA AP-42, Section 11.8.1 emission factor calculation for an active storage pile (wind erosion and maintenance buildezing).

M =nd PM10 emissions are computed as TSP <=30 um. Use of TSP <= 30 um is a conservative estimate for PM10.

b

Emissicn factor : ]= 0.72u
acre - hr
where: u = average wind speed (mph) = 2.3 average of 2003-2005 asmmet files for MBS airport, MI

Emission factor: 6.68 Iblacre-hr
Contro! efficiency: 8% for water sprays
Contret efficiency: 80% for wind scraen
PM= 0.43 Ib/nr
PM= 1.87 tonsfyr
PM1I0 = 0.43 Ib/he
PM10 = 1.87  tonsfyr

516 Emergency Pile Reclaim

e Emergency Coal Pils. The drop onto the

Coal will be transferred from the Emergency Coal Pile 1o the Emergency Pile Conveyor via a drop cperation under th
H be used for dust control. It will use bags with

Emergency Pile Conveyor will take place in an enclosad area under the Emergency Pile. A fabric filter baghouse wi
a maxirmurm emission rate of 0.005 gridscf.

Coal Throughput Design Data

Maximum coal transfer rate: 1.000 tons/hr
3,637,248 tonsiyr Assumes full load operation for 8,760 hours per year

Emissions from Emergency Pile Drop to Emergency Pile Conveyor
The EPA AP-42, Section 13.2.4 drop point emissicn factor calculation is
are assumed to be equal to PM30 emissions. Hourly emissions are caleu
nased on the maximum expected throughput per year.

used 1o estimate continuous drop operation PM and PM10 emission rates. PM emissions
lated based on the maximum hourly design rate while annuai emissions are calculated

ol
Ib emissiens . 5
Emission facter : (—-—-—l—l-ol*—"J = k * 0.0032 * —~—FtF7

ton coal M ]1 4

for PM
for PM10

P

where: k = particulate muitiplier
k = particulate multiplier

o S
tu
th

s nuu

U} = mean wind speed (mph) 5 conservative estimate for wind speed in enclosure
M = material moisture content (%) 9 average surface moisiure content of coal

PM Emission factor: 8,74E-05  Ibfion

PM10 Emission factor: 414E-05  Io/ffon

Contre! efficiency: 3% for partiat enclosure

PM= 0.017  Ibthr

PM = 0.032  tonsiyr

PMI0 = 8.3E-03 Ib/hr

PM10 = 0.015  tonshyr

517 Emergency Pife Conveyor

The Emergency Pile Corveyor will transport coal from the Emergency Coal Pile to Transfer Tower #1. A poriion of the Emergercy Pile Conveyor wil be
underground. The overland portion of Emergency Pile Conveyor will be partially enclosed.

Coal Conveying Design Data

Maximum coal transfer rate: 1.000 tons/hr
3,637,248  tonsfyr Assumas full load operation for 8,780 hours par year
Surface araa: 026 acres
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Emissions
Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a storage pile. The estimaied surface area of the

coal stream along the length of the conveyor is used as the equivalent acreage. PM and PM10 emissions are computed as TSP <= 30 um. Use of TSP <= 30
um Is a conservative estimate for PM10G.

Emission facior: 3.50 hiacre-day

Conire! efficiency: 80% for partial enclesure
PM = 7.6E-04 Ib/hr

PM = 3.3E-03 tonsfyr

PM10 = 7.6E-04 lIbthr

PM10 =  3.3E-03 tonsfyr

518 Transfer Tower #1

Trarsfer Tower #1 will receive coal from the Active Pile Conveyer and Emergency Pile Conveyor for transfer onto the Reclaim Conveyor #1. The Transfer Tower
will be enclosed and all emissions will exhaust through a fabric fitter.

Filter Design Data
Stack Diamater 15 feet
Stack Flow 6,640 dscfm

Emissions from Transfers
The fabric filter will use bags with a maximum smission rate of 0.005 gridscf. The estimated stack flow rate and 0.005 gridssf emission rate are used to estimate

PM and PM10 emission rates. Hourly emissions are calculated based on the maximum hourly design rate. Annual emissions are calculatad based on 8,780
hours of operation per year at the maximum hourly design rate.

Emission factor 0.005  grains/dscf
PM = 0.28 Ibihr

PM= 1.25 tonsiyr

PMI0 = 0.28 Ivihr

PMI10 = 125  tonsiyr

51¢ Reclaim Conveyor #1

Reclaim Conveyor #1 will fransport coal from Transfer Tower #1 to Transfer Tower #2 / Crusher House. Reclaim Conveyor #1 will be partially enclosed.

Coal Throughput and Conveying Design Data

Maximum coal fransfer rate: 2.0C0 tons/hr

3,637,248  tonsfyr Assumes full loag operation for 8,760 hours per year
Surface area: 3,053 acres
Emissions

Emissions are calculated using the EPA AP-42, Section 11.18,1 emission factor caiculation for wind erosion of a storage pile. The esiimated surface area of the
coal stream along the length of the conveyer is used as the egliivalent acreage. PM and PM10 emissions are computed as TSP <= 30 um. Use of TSP <= 30

um is a conservative estimate for PM1C.

Emissicn factor: 3.50 Infacre-day

Control efficiency: 80% for partial enclosure
PM= 1.5E-03 Ibthr

PM = 6.8E-03 tonsiyr

PM10 = 1.52-03  Ib/hr

PM1D =  6.8E-03 tonsfyr

520 Transfer Tower #2 / Crusher House

Transfer Tower #2 | Crusher House will receive oal from the Reclaim Conveyor #1 for fransfer onis Reciaim Conveyor #2 and will receive biomass from the
Biomass Reclaim Conveyor. Transfer Towar #2 may also contain a crusher for crushing any large pieces of coal. Transfer Tower #2 / Crusher House wilt be
enclosed and all emissions witt exhaust through a fabric filter.

Filter Design Data
Stack Diameter 1.5 fest
Stack Flow 6,640 dscfm

Emissions from Transfers and Crusher

The fabric filter will use bags with & maximum emission rate of 0.005 gridsef. The estimated stack flow rate and 0.005 gridscf emission: rate are used to estimate
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PM and PM10 emissicon rates. Hourly emissions are calculated based on the maximum hourly design rate. Annual emissions are calculated based cn 8,760
hours of operation per year at the maximum hously design rate.

Emission factor : 0.005  grainsfdscf
PM = 0.28 Ibfhr

PM = 1.26 tonsfyr

PM10 = 0.28 Iofhr

PM10 = 1.25 tons/yr

521 Reclaim Conveyor #2

Reclaim Conveyor #2 will transpert coallbiomass from Transfer Tower #2 / Crusher House to Transfer Tower #3. Rectaim Conveyor #2 will be partially enclosed.

Fuel Throughput and Conveying Design Data

Maxtimum ceal transfer rate: 2.000 tonsihr

3,637,248  tonsiyr Assumes full load cperation for 8,760 hours per year
Surface area: 0.060 acres
Emissions

42, Section 11.19.1 emission factor calcutation for wind erosion of a storage pile. The estimated surface area of the

Emissions are calculated using the EPA AP-
P <= 30um. Useof TSP <=30um

fuel stream along the length of the cenveyor is usad as the equivalent acreage. PM and PM10 emissions are computed as TS
is a conservative estimate for PM10.

Emission factor: 3.50 Iblacre-day

Controt efficiency: 80% for partial enclosure
PM = 1.8E-03 Ib/hr

PM= 7.7E-03  tonshyr

PM10 1.8E-03  Ib/hr

It

PM10 7.7E-03 tonsfyr

S22 Transfer Tower #3

Transfer Tower #3 will receive coal/biomass from Reclaim Conveyar #2 for transfer onto Reclaim Conveyor #3. Transfer Tower #3 will be enclosed and all

emiasions will exhaust through: a fabric filter.

Filter Design Data
Stack Diameter 15 fest
Stack Flow 6,640 dscfm

Emissions from Transfers and Crusher
The fabric filter will use bags with a maximum emission rate of 0.005 gridscf. The estimated stack flow rate and 0.C08 gr/dscf emission rate are used to estimate

PM and PM10 emission rates. Heurly emissions are calculated based on the maximum hourly design rate. Annual emissions are calculated based on 8,760
hours of operation per year at the maximum hourly design rate.

Emission factor : 0.005  grains/dscf
PM = 0.28 Ibfhr

PM = 1.25 tonsfyr

PM10 = p.28 Iofhr

PM10 = 1.25  tonsiyr

523 Reclaim Conveyor #3

Reclaim Conveyor #3 will transport coatblomass from Transfer Tower #3 to the Tripper Deck Conveyor. The Reclaim Conveyor wiil be partially enclosed.

Fuel Throughput and Conveying Design Data

Maximurn ¢oal transfer rate: 2.080 tons/hr

3,637,248  tonshyr Assumes full load operation for 8,760 hours per year
Surface area: 00728 acres
Emissions

Emissions are calculated using the EPA AP-42, Section 11.18.1 emission factor calculation for wind erosion of a storage pile. The estimated surface area of the
fuel strearn along the length of the conveyor is used as the equivalent acreage. PM and PM1C emissions are computed as TSP <= 30um, Use of TSP <= 30 um

is a conservative estimate for PM10,

Emission factor: 3.50 ib/acre-day
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Control efficiency: 80% for partial enclosure
PM= 8.5E-04 Ibfhr

PM = 3.7E-03  tonsiyr

PM10 =  B8.5E04 Ibfhr

PM1G = 3.7E-03  tonsfyr

524 Tripper Deck Conveyor

The Tripper Deck Conveyar will receive coalibiomass from Reclaim Conveyor # 3 and transport it fo the Coal/Biomass Silas. The Tripper Deck Conveyor, silos
and two transfer points will be enclosed and the enclosure wilt exhaust through a fabric filter,

Filter Design Data
Stack Diameter 3.0 feet
Stack Flow 33,200 dscfm

Emissions from the Reclaim Conveyor drop to the Tripper Deck Conveyor and the Tripper Deck Conveyor drops to the silos
The fabric filter will use bags with & maximum emission rate of 0.005 gridscf, The estimaied stack flow rate and 0.005 gridscf emission rate are used o estimate
PM and PM10 emission rates. Hourly emissions are calculated basad on the maximum hourly design rate. Annual emissions are calculated based on 8,760

hours of cperation per year at the maximum hourly design rate.

Emission factor : 0.005  grainsfdscf
PM = 1.42 Iofhy

PM = 6.23 fonsfyr

PM10 = 1.42 Ibihr

PM10 = 6.23 tonsiyr

525 Inactive Pile

The Inactive Pile configuration has been shaped to fit within the site constraints. The Inactive Pile will be approximately 13 acres with a height of 30 feet and side
slopes of 2:1.  To account for potential weekly disturbances, approximately 7% of the pile surface area is assumed fo be affected by pile maintenance and is
calculated as an active siockpile, The remaining 93%, the Inactive Porticn, is assumed to be affected by wind erosion and is calculated as industrial wind erosion.
Fugitive dust emissions wili be controlied by dust suppression spray water plus chemical suppressant as necessary.

Emissions from Inactive Portion
Emissions are calculated using the EPA AP-42, Section 13.2.5 emission factor calculation for indusirial wind ercsion. PM emissions are assumed to be equal to

PM20 emissions. Emissions from the pile are conservatively modsled using the fastest mile of wind recorded in the five years of Michigan meteorology data used
for PSD modeling.

¢ § Pa=Sg(u*—u*t)z+25(u"—u*t)foru*:=—u*t
Emission factor: where
4a
(g/m2iyr) & X P an N
izl P, =0Ofor u <u*t

where k = Particle size multiplier = 1.0 PM

k = Particle size multiplier = 0.5 PM10

Pi = Erosion Potential Function (g/m2)

0.1 us+

u* = Equivalent friction velocity
us+ = Surface wind speed distribution
usiur = Ratio of surface wind speed to approach wind speed
u10+ = Fastest mile of ref. anemometer {m/s)
u*t = Threshold friction vedocity (s}

us/ur x ui0+

185 max of 2003-2005 aermet files for MBS atrport, M1
142 Uncrusied Coal Pile From AP-42 Table 13.2.5-2

0o

Based on the shape and the orientation to the prevailing wind direction guidance given in AP-42 Section 13.2.5, the inactive coal pile can be subdivided into four
usfur ratio subareas. These four subareas are used to calculate the equivalent friction velocity (L*)-

Subarea #1 Subarea #2  Subarea #3 Subarea #4

Surface Area, ft2 183,848 315992 81,924 23,407
Subaraa usiur 0.2 0.6 0.9 1.1
Subarsa us+ 3.70 11.10 16.65 20.35
Subarea u* 0.37 1.11 1.67 2.04
Subarea u*t 112 112 1.12 1.12
ls u* < u? Yes Yes Ne Ne
Subareza Pi 0.00 0.00 30.85 71.43

PM Emission factor (gfm2/yr): 102.28

PM Emissien factor (ibft2/hr): 2.39E-06

PM10 Emission factor (g/m2iyr): 51.14

PM10 Emission factor (IeHt2/hr): 1.20E-06
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PM = 025 Infry
PM = 1.10 tonsfyr
PM10 0.13  lbfr

PM10 0.85 tonsfyr

Active Portion Pile Design Data

Surface area: 0.9 acres

Emissions from Active Portion
Emissions are calculated using the EPA AP-42, Section 11.9.1 emission factor calculation for an active storage pite (wind erosicn and maintenance bulldezing).

PM and PM10 emissions are computed as TSP <= 30 um. Use of TSP <= 30 um is a conservative estimate for PM10.
[ ib } = 0.72u

Emission factor :
acre - hr

where: u = average wind speed (mph) = 8.3 average of 2003-2005 asrmet files for MBS airpor, Ml
Emission factor: 6.68 Ibfacre-hr
Control efficiency = 07.5%  for water sprays and chemical suppressant
PM = 0.15 tbihr
PM = 0.66  tonsiyr
PM10 = 0.15 ibity
PM1C = 0.66 tonsiyr
Combined Emissions at Inactive Pile
PM = 0.40 oihr
PM = 1.76  tonsfyr
PM10 = 0.28 ity
PM10 = 1.21 fonsiyr
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V. BIOMASS HANDLING PARTICULATE EMISSIONS

526 Blomass Truck

Biomass will be transparied by truck to the site. The biomass will be molsture conditiened theraby minimizing fugitive emissions or the trucks wili be coverad.

Biomass Throughput Design Data

Maximum biomass transfer rate: 150 tonsfhr
438,600 tonsiyr Assumes 10% of fult ioad operation for 8,760 hours per year

Surface area: 1.06 acres

Emissions
Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a storage pite. The estimated surface area of the

biomass stream along the length of the conveyer is used as the equivalent acreage. P and PM10 emissions are computed as TSP <= 30 um. Use of TSP <=
30 um is a conservative estimate for PM10.

Emission factor: 3.50 Ib/acre-day
Contref efficiency: 90% surface moisture conditioning
PM = 0.016  lbfr
PM = 0.064  tonsfyr
PM10 = 0.016  Ibfhr
PM10 = 0.064  fons/yr
827 Bipmass Transfer Point
Biomass will be fransferred from the Biomass truck to the Biomass Storage Dome via drop operation at the Biomass Transfer Point.
Biomass Throughput Design Data
Maximum biomass transfer rate: 160 tens/hr
438,000  tonsiyr Assumes 10% of full load operation for 8,760 hours per year
Emissions

The EPA AP-42, Section 13.2.4 drop paint emission factor calculation is used to estimate continuous drop operation P and PM10 emission rates. PM
smissions are assumed io be equal to PM30 smissions. Hourly emissions are calculated based on the maximum hourly design.

[ U ]i 3
Emission factor (hs—,s-l%—) =k *(0.0032 * —5——-~

ton biomass M )""
2

where: k = particulate multiplier = 074 for PM
= .25 for PM10

k = particulate muitiplier

9.3  average of 2003-2005 aermet files for MBS airport, ]

U = mean wind speed {mph)
15  Bioenergy Feedsteck Charcteristics (ORNL)

M= material moisture content (%)

I

PM Emission faclor: 3.15E-04 lbAen
PM10 Emission factor: 1.49E-04  lbfion
Conirol efficiency: 20% for partial enclosure and fabric filtration
PM= 9.5E-03 ibfhr
PM= 0.014  tonsfyr
SM16 =  4.5E-03  Ib/hr
PMI0 = B8.5E-03  tonsiyr
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528 Biomass Storage Dome

Biomass will be transferred from Biomass Trucks {o the Biomass Storage Dome. The Biomass Storage Dome will exhaust through a fabric filter.

Filter Design Data
Stack Diameter 15 feat
Stack Flow 6,972 dscfm

Emissions from Transfers
The fabric filter will use bags wilh 2 maximurn emission rate of 0.005 gr/dscf. The estimated stack flow rate and 0,005 gridscf emission rale are used fo estimate

Pit and PM10 emission rates. Hourly emissions are calculated based on the maximum hourly design.

Emission factor : 0.005  grains/dscf
PM= 0.30 Ib/hr

PM = 1.31 tonsiyr

PMI0 = 0.30 lb/hr

PM10Q = 1.31 tons/iyr

529 Biomass Reclaim Conveyor
Biomass Reclaim Conveyor will ransport biomass from the Biomass Storage Dome to Transfer Tower #2 / Crusher House. The Biomass Reclaim Conveyor will
be partially enclesed,

Biomass Throughput and Conveying Design Data
Maximum biomass transfer rate: 50 tons/hr
438,000  tonsfyr Assumes 10% of full load operation for 8,760 hours per year

Surface area: 7.0E-03 acres

Emissions

Emissions are calculated using the EPA AP-
bigmass stream along the length of the conveyer
30 um is a conservative estimate for PM10.

42, Section 11.18.1 emission factor calculation for wind erosion of a storage pile. The estimatec surface area of the
is used as the equivalent acreage. PM and PM10 emissions are computed as TSP <= 30 um. Use of TSP <=

Emission factor: 3.50 ib/acre-day

Controf efficiency: 80% for partial enclosure
PM= 2.0E-04 Ib/hr

PM= 8.9E-04 tonsfyr

PM1Q = 2.0E-04 Ib/hr

PM10 = B8.3E-04 tonsfyr
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VI, ASH MANAGEMENT PARTICULATE SOURCES

Wastes produced by the bailer, scrubber, and fabric filter are grouped into two types, betiom ash and fly ash.

BOTTOM ASH
The term *botiom ash” is used o refer coliectively to the boiler boftom ash, pyrite rejects, and economizerfair heater ash. This waste stream

is modeled as a separate waste stream.

530 Submerged Chain Conveyor

The Submerged Chain Conveyar will fransport ash from the bottom of the boilers to the Bottom Ash Bunker. The Submerged Chain
Conveyor mainly consists of a water-filied trough located under the boiler into which the ash falls. The ash is removed from the trough by &
drag conveyor made up of two strands of metal chain and metal bars cennecting the two strands. The ash dischargad from the Submerged
Chain Conveyer may be discharged direcily to the Bottom Ash Bunker or the ash may be passed through a grinder in order to reduce the

size of the ash particles.

Bottom Ash Throughput and Conveying Design Data

Maximum bottom ash fransfer rate: 5¢ tons/hr
38200  tonshy Assumes full load cperation for 8,760 hours per year
Surface area: 0.019  acres

Emissions from Submerged Chain Conveyor
Emissions are calculated using the EPA AP-42, Secticn 11.19.1 emission factor calculation for wind erasion of a storage pile. The estimated

surface area of the ash stream along the length of the conveyor is used as the equivalent acreage. PM and PM10 emissions are compuied
as TSP <= 30 um. Use of TSP <= 30 um is a conservative estimate for PM10.

Emission factor: 3.50 ib/acre-day

Contro! efficiency: 80% for partial enclosure
PM = 5.5E-04 Io/hr

PM = 2.4E-03 tonsfyr

PM10 = 55604 Ib/hr

PM10 = 2.4E-03 tonsfyr

531 Bottom Ash Transfer Point #1

The Facility may have a grinder for reducing the size of any farge pieces of bottorn ash, otherwise the boitom ash will be dropped from the
Submergad Chain Conveyor onto the bottom ash pile at the Battom Ash Bunker. If a grinder is used, a building will be used to enclose the
grinder and two transfer points. Since AP-42 Section 11.24 lists emissions from wet grinding as negligible, the grinding aperation and two
enclosed transfer points are not calculated. Instead, emissions are conservatively calculated for the single exposed transfer point. The
bottem ash will have a high surface moisture content thereby reducing emissions.

Bottom Ash Throughput Design Data

Maxirmum bottom ash transfer rate: 5C tons/hr
38,200 fonsfyr Assumes full load operation for 8,760 hours per year

Emissions
The EPA AP-42, Secticn 13.2.4 drop point emission factor calculation is used to estimate continucus drop operation PM and PM10 emissicn

rates. PM emissicns are assumed to be equal to PM30 emissions. Hourly emissions are calculated based on the maximum hourly design
raie while annual emissions are caiculated based on the maximum sxpected throughput per year.

[gj
Emission factor: Ib emissions 5
(—-—~———~] =k *0.0032 * —5pr
ton ash M J
2
where: k = particulate multiplier 0.74  for PM

k = pariiculate mulliplier 0.38  for PM10

U = mean wind speed (mph) = 23  average of 2003-2005 aermet files for MBS airport, Ml
M = material moisture content (%) = e average moisture content of bottom ash

PM Emissicn factor: 2.11E-04 Ibfion

PM10 Emission factor: 9.96E-05 Ib/ton

PM= 0.011  Iblhr

PM = 4.0E-03 fonsfyr

PM10 = 5.0E-03 Ib/hr

PM10 = 1.9E-03 tonsfyr

Mid-Michigan Energy Station 08/20/07 Ash - Emission Calculations




c-20

§32 Bottom Ash Bunker

Bottom ash will be dropped from the Submerged Chain Conveyor intc she Boitomn Ash Bunker. The Bettom Ash Bunker wil! be partiaily
enclosed. The bottom ash will have a high surface moisture content thereby reducing emissions.

Bottom Ash Throughput Design Data

Maximum bottam ash fransfer rate: 30 tons/hr
38,200 tonsfyr Assumeas full load cperation for 8,760 hours per year

Emissions
The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used o estimate continuous drop operation B and PM10 emission

rates. PM emissions are assumed ta be equal to PM3C emissions. Haurly emissicns are calculated based on the maximurmn hourly design
rate while annual emissions are calculated based on the maximum expected throughput per year.

13
Emission factor : [3)
(Ib emissions j K *0.0032 * 5 _
ton ash [M j -
2
where: k = particuiate multiplier = 0.74  for PM

k = particulate muitiptier = .35 for PM10

U = mean wind speed {mph} = 2.3  average of 2003-2005 asrmet files for MBS airport, MI

M = material moisture content (%) = 20 average surface moisture content of bottom ash
PM Emission faclor: 211E-04 Ipkon
PM1C Emission factor: 9.95E-05 Ioffon
PM = 0011 ibhr
PM = 4.0E-03 tonsfyr
PM10 = 5.0E-03 bfhr
PM10 = 1.9E-03 tonsiyr

833 - Bottom Ash Transfer Point #2

The bottem ash will be loaded from the Bottorn Ash Bunker into covered frucks for transport off-site. The bottom ash wilt have a high surface
moisture content theraby reducing emissions. :

Bottom Ash Throughput Design Data

Maximum bottomn ash transfer rate: 156 tons/hr
38,200  tonsiyr Assumes full load operation for 8,780 hours per year

Emissions
The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate confinuous drop aperation PM and PM10 emission

rates. PM emissions are assumed {c be equal to PM30 emissions. Hourly emissions are calculated based on the maximum hourly design
rate while annual emissions are calculated based on the maximum expected throughput per year.

U 1.3
Emission factor : [ b emissions = &k * 0.0032 * ( 5 ] _
ton ash M j '
2
where: k = particulate mulfiplier = 574 for PM
k = particulate multiplier = 635 for PM10
U = mean wind speed (mph) = 3.3 average of 2003-2005 aermet files for MBS airport, M1
M = material moisture content (%) = 20 avarage surface moisture cantent of bottom ash
PM Emission factor: 2.11E-04 Ibiton
PM10 Emission factor: 9.968E-05 lb/ton
PM = 0.032 Iblhr
PM = 4.0E-03 tonsfyr
PM1i0 = 0.015  lofhr
PM1C = 1.0E-03 ‘fonsiyr
08/20/07 Ash - Emiission Calculations
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FLY ASH MANAGEMENT PARTICULATE SCURCES

The term “fly ash” is used to refer collectively to the fly ash and scrubber waste from the fabric filter. The fiy ash will be transported off-site

as dry ash via covered trucks.

534 Fly Ash Silo

The fiy ash will first be transported through pipes by preumatic means from the boiter fabrig filter to one or more Fly Ash Silos. The transfer of
portions of the fly ash to multiple silos is modeled as one transfer of all fly ash to one silo. From the Fly Ash Sila(s), the fly ash will be pneumatically
transferred to the loading facility. Fly ash will be pneumnatically transfered fram the Fly Ash Silo(s) to 2 covered truck. Each silo vent and any
emissions associated with loading ash in the covered fruck will exhaust through a vent filter.

Filter Design Data

Stack Diameter 1.5 feet
Stack Flow 8,872  dscfm
Emissions

The vent filter will use bags with a maximum emission rale of 0.01 gridscf. The estimated stack flow rate ang 0.01 gr/dscf emission rate are

used tc estimate PM and PM10 emission rates. Hourly emissions are caloulated based on the maximum hourly dasign rate. Annual
emissions are calculated basad on 8,780 hours of operation per ysar at the maximum hourly design rate.

Emission factor: ;.o gr/dscf
PM= 080  Ib/hr

PM= 262 onsfyr

PM10 = 080  Ib/hr

PM10 = 282  fomsiyr

Mid-Michigan Energy Siation 08/20/07 Ash - Emission Calculations
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Vii. LIME HANDLING PARTICULATE SOURCES

536 Lime Silo

Lime will be transierred fram pnuematic frucks te the Lime Sile. From the Lime Silo, the lime will be gravity fed 1o a mixing station. Atthe
enclosed mixing station a slurry will be created. The Lime Sito will exhaust through a vent filter.

Fitier Design Data

Stack Diameter 1.5 feet
Stack Fiow 6,972  dscfm
Emissions

The vent filter will use bags with a maximum emission rate of 0.01 gridscf. The estimated siack flow rate and 0.01 gri/dscf emission rate
are used o estimate PM and PM10 emission rates. Hourly emissions are calculated based on the maximum hourly design rate. Annual
emissions are calculated based on 8,760 hours of eperation per year at the maximum hourly design rate.

Emission factor : 0.01 gridscf
PM= 080 iblhr

PM= 2.62  tonsfyr

PM10 = 0.80  Ibhr

PMI10 = 2.62  tonsiyr

Mid-Michigan Energy Station 08/20/07 Lime - Emission Calcuiations
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VIit. CARBON HANDLING PARTICULATE SOURCES

8537 Carbon Silo

Halogenated Activated Carbon will be transferred from pnuematic trucks to the Carbon Sila. From the Carbon Silo, the carbon wilt be
pnuematically injected into the flue gas stream. The Carbon Sito will exhaust through a vent fiiter,

Filter Design Data
Stack Diameter 1.0 feet
Stack Flow 3,486  dscfm

Emissions
The vent fitter will use bags with a maximum emission raie of 0.01 gridsef. The estimated stack flow rate and 0.01 gr/dscf emission rate

are used o estimate PM and PM10 emission rates. Hourly emissions are calculated based on the maximum hourly design rate. Annual
emissions are calculated based on 8,760 hours of operation per year at the maximum hourly design rate.

Emission factor : 0.01 grfdscf
PM = 03¢  Ibfhr

PM = 1.31 tons/yr

PM1) = 030 Ibdhr

PM10 = 131 tonsiyr

Mid-Michigan Energy Station 08/20/07 Carbon - Emission Calculations
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IX. ROADWAY PARTIGULATE SOURCES

538 Paved Roadway Travel

All roads at the Facility will be paved. Daily road travel is estimated according to the maximum expected trips per day. Fugitive emissicns will
be contrelied by water sprays andfor sweeping.

Emissions
Emissions are calculaled using the EPA AP
equal to PM30 emissions. Emissions are conservatively estimated using maximum expected number of vehicle tri

year.

Emission factor ; [ b Y 1{ _S_]——'j- 6?_‘7}—31 .5 B r
VNN 2 3 AN

0.082  per AP-42 Table 13.2-1.1 far PM30
0.018  per AP-42 Table 13.2-1.1 for PM1D
110  per AP-42 Section 13.2.1 for annual avg conditions
13.2 calculated below
0.00047 per AP-42 Table 13.2.1-2 for PM30
0.00047 per AP-42 Table 13.2.1-2 for PM10
146 per AP-42 Figure 13.2.1-2

.42, Section 13.2.1 emissicn factor calculation for paved roads. PM emissions are assumed to be
0s per day, 365 days per

where: k = particle size multiplier
k = particle size multiplier
st. = road surface siit loading (gfma)
W = avg vehicle weight (lons)
C = emission factor for 1980's data
C = emission facior for 1980's data
P = # of days with (.01" precipitation

o

[T T I & I O

N = # of days in calculation period 365
VMT = vehicle miles traveled
Summary of daily vehicle travel on paved roads:
weight
weight  trips per tfotal VMT x daily
vehicle type VMT pertrip  {tons) day daily VMT
bottom ash trucks 0.8 40 7 8 224
fly ash trucks .7 4 42 29 1,176
lime trucks G5 20 9 5 135
carbon frucks .5 £Q) 1 1 20
ammonia trucks G5 48 i 1 20
employee/visitor cars o8 2 120 72 144
rmaintenance vehicles 20 3 He 20 60
miscellaneous delivery trucks 0.8 5 £ 3 15
Totals 136 1,794
avg vehicle weight (tons) = 13.2
PM Emission factor: 0.47  Ib/VMT
PM10 Fmission factor: 008  Ib/VMT
Contro! efficlency = 95%  for speed reduction and water sprays and/or sweeping
PiM = 0.13  Ibr
PM= 0.58  tonsfyr
PM10 = 0.026 b
PM10 = 011 tonshyr
08/20/07 Roads - Emission Calculations
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X. COOLING TOWER EMISSIONS

838 Cooling Tower {(Mechanical Draft)

Cooling Tower Design Data

Number of Cells per Tower 24
Circulation Water Fiow {per fower) gpm 420,000
TDS in Cooling Tower ma/L 4,000
Drift Emissions Factor % 0.0065
Ph Emissions (per tower) Ibfhr 4.21
PM Emissions (per cell) thfnr 0.18
PM10 Emissions {per tower) Ibfar 1.29
PM10 Emissions (per cel) ibfor 0.05
Operating Hours 8,760
Annual Emissions fons 5.67
Exit Temperature deg F 80 {summer) and 50 (winter)
Exit Diameter ft 30
Exit Height ft 50
Tower Width x Overall Langth ft 120X 700
Exit Flow Rate (per cefl) acim 1,150,000

Notes: Drift emissions facter is percent of total circulation water flow
TDS - Total Dissolved Solids
PM - Total Particulate Matter  PM10 = Particulates < 10 microns

Sample Calculation (maximum condition):

DRIFT:
4.20E+05 gal water | 8.345 Ip | 60 min | ©.0005% {(drift) = 1,051 Ib waler
1 min [ 1 gal water | 1hr ! fr
PM Emissions
1,051 Ib water | 4,009 b PM = 4.21 Ib PM = 18 ton PM
1hr ! 1E+6 Ib water hr yr
PM10 Emissions
4.21Ip i 0.208 b PM10* = 1.29 Ib PM10 = 5.67 ton PM10
hr | ib Pt hr yr

* See size fraction calculation on next page

Mid-Michigan Energy Station 08/20/07 Sources - Emission Calculations
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PM10 Muitiplier Calcuiation

Reference
water TDS 4,000 ppm Upper estimate :
calcium carbonate density 2.7 gice Perry's Chemical Engineer's Handbook, Sixth Edition, p. 3-10.
volume of a sphere V= 4/3*PIr3

Water Drop Size Distribution®

Droplet Water Droplet Solids % mass
Dia. Vol. Mass Mass Vol. Dia. <10
{micron} % mass {cc) ) {o) {ech {micron) microns
22 0.43 5.6E-09 5.6E-09 2.2E-11 2.0E-11 3.4
29 1.49 1.3-08 1.3E-08 5.1E-11  4.B6E-1t 4.5
44 3.78 4.5E-08 4.5E-08 1.86-10  1.6E-10 6.8
58 2.09 1.0E-07  1.0E-07 41E-10  3.7E-10 8.9

65 1.86 1.4E-07  1.4E-07 5.8E-10  5.2E-10 100 0.63
87 1.56 3.4E-07  3.4E-07 1.4E-09  1.3E-08 134
108 1.43 6.6E-07 6.BE-07 2.6E-08  2.4E-09 186
126 1.28 9.0E-07 B.0E-07 3.6E-08 3.3E-09 18.4
132 1.08 1.2E-06 1.2E-06 4.8E-09 44E-09 20.3
144 1.32 1.6E-068 1.6E-05 6.3E-09 5.7E-09 221
174 5.81 2.86.06 2.BE-06 1.1E-08  1.0E-08 26.7
300 5.04 1.4E-05  1.4E-05 5.7E-08 5.1E-08 46.1
450** 417 4 8E-05 4.8E-05 1.0E-07  1.7E-07 89.1
Total 31.3
PM10/PM muitiplier = 0.308

* Effects of Pathogenic and Toxic Material Transport Via Cogling Device Drift - Vol. 1 Technical Report. EPA
600 7-79-251a, Nov. 1979.

= Maximum droplet size governed by atmospheric dispersion.

Mid-Michigan Energy Station 08/20/07 Sources - Emission Calculations




Vill. EMERGENCY DIESEL ENGINES

542 Emergency Diesel Engine Driven Generator

An Emergency Diesel Engine Driven Generator will be installed at
critical load operation in the event of foss of the electrical grid. Cperation of the generator will be limited to we

emergency use.

Design Data

Generator size

Heat Rate

Annual Hours of Operation
Fuel Flow:

Annual Fuel:

Emissions

16.5 MMBtu/Hr

c-27

the Facility to provide electric power for safe plant shutdown and
ekly testing and

GO, NOx, PM, and PM10 emissions are based on the applicable NSPS Subpart lill limits. VOC emissions are based on a vendor cut-

sheet for a Tier | compiiant non-
content of 15 ppm. H2S804 emissions are calculated based on S02e

co
gilkwhr
Ib/hr
tonlyear

NOx
alkwhr
ib/hr
ton/year

502
Ib/MMBiu
Ib/hr
tonfyear

PM
g/kWhr
Ibihy
tonfyear

PM10
aik\Whr
to/hr
tenfyear

\ele
Ib/MMBtu
1bfhr
toniyear

H2504
Ib/MMBtu
lbthr
fonfyear

Mid-Michigan Energy Station

3.50
12
2.89

6.40
21
529

1.6E-03
0.026
5.6E-03

0.20
0.66
0.17

0.20
C.66
0.17

0.090
1.49
0.37

4.9E-04
8.1E-03
2.0E-03

08/20/07

road diesel engine rated more than 560 kW. SO2 emissions are calculated assuming a fuel sulfur
missions and an assumed oxidatation rate of 20%.
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543 Emergency Diesel Engine Driven Firewater Pump

C-28

“The Facility will have & Diese! Engine Driven Firewater Pump for emergency situations. Operation of the firewater pump will be limited

to weekly testing and emergency use.

Design Data

Firewater pump size: 450 hp

Heat Rate: 3.15 MMBtu/hr
Annual Hours of Operation: 150 hours
Fuel Fiow: 23 galfar
Annual Fuel: 3,404 gal
Emissions

The EPA AP-42, Table 3.3-1 emission factors are used to estimate VOG emissions. NSPS Subpart il limits are used to estimate CO,
NOx, PM, and PM10 emissions. S02 emissions are calculated assuming a fuel sulfur content of 15 ppm. H2504 emissicns are

calculated based on SO2 emissions and an assumed oxidatation rate of 2. 5%.

CO

g.HP-hr 2.6

Ibfor 2.58

fonfyear 0.19
NOx

g.HP-hr 3.c

lbfhr 298

tonfyear 0.22
502

Ib/MMBtU 1.6E-03

Ib/hr 5.0E-03

ton/year 3.8E-04
PM

g.HP-hr ) 0.15

Io/hr 0.15

ton/year 0.011
PM10

g.HP-hr 0.15

ibfhr 0.15

ton/year G.011
vOoC

Ib/MMBEU Q.38

lofhr 1.10

ton/year 0.083
H2504

Ib/MMBiu 4,9E-04

Ibfhr 1.5E-03

ton/year 1.2E-04

Mid-Michigan Energy Station 08/20/07
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XI. STORAGE TANKS

Emissions from the storage tanks have been calculated in two ways, per EPA TANKS 4,09 for average conditions and with AP-42 for
maximum hourly condifions.

ANNUAL EMISSION

Annual emissions are calculated using the EPA TANKS program version 4.09. Printouts of the resuits for each of the tanks follow these
emissions caiculations.

MAXIMUM HOURLY EMISSIONS

The Maximum Hourly Emissions are calculated using the EPA AP-42, Section 7.1 emission facter catculation for annual working losses.

Emission factor (Annual basis}: LW = (.00 1 OMVPVAQKNKP

where:

Lw= working loss, lbfyr

My= vapar molecular weight, [b/b-mole

Pva= vapoer pressure at daily average liquid surface temperature, psia
Q= annual net throughput, bbl year

Kn= tusnover factor = 1 for turnovers less than or equal to 36

Kp= waorking loss product factor = 1 for gasoline and diesel fuel

Revised o estimate hourly emissions:

Emission factor (Hourly basis}): LW = 0.0010A1 v PV 4 Q

where:
Lw= working loss, lo/hr
My= vapor molecular weight, [/fb-mole
Pva= vapor pressure at time of tank filling, psia
Q= hourly throughput, bbl
546 2,000 Gallon Diesel Fuel Storage Tank

The Facility will have a 2,000 gallon horizontal storage tank for diesel fugl for use in the Emergency Diesel Fuel-Fired Generator. The tank
will be equipped with conservation vent valves.

Tank System Design Data

Tank Shelt Length = 10 fi
Tank Diameter = o2
Emissions

Annual breathing and working emissions for the tank were calculated per EPA TANKS 4.09 (see attached). The maximum hourly VOC
emissions from the tank are calculated using AP-42 described above.

EPA Tanks Summary:

Annual VOC Emissions: 1.71 bfyr
Tank Maximum Heurly Emissions:
Emission factor: Ly = 0.001 OMVPVAQ
where:
fw= working loss, lb/hr
My= vapar molecular weight, th/ib-mole = 130  Ibfb-mele
Pva= vapor pressure at time of tank filling, psia = 0.022 psia
Q= hourly throughput, bbi = 0.14  bbl
Emission factor: 3.9E-04 Ibthr
VOC = 3.8E-04 [b/hr
VOC = 8.6E-04 tons/yr
08/20/07 Tanks - Emission Calcuiations

Mid-Michigan Energy Station




c-30.

547 500 Gallon Diesel Fuel Storage Tank

The Facility will have a 500 gallan diesel fuel horizontal storage tank for use in the Emergency Diesel Fuel-Fired Firewater Pump. The tank
will be equipped with conservation vent valves.

Tank System Design Data

Tank Shell Length = 8.83 it
Tank Diameter = 6 ft
Emissions

Annual breathing and working emissions for the tank wers calculated per EPA TANKS 4.09 (see attached). The maximum hourly VOC
emissions from the tank are calculated using AP-42 described above.

EPA Tanks Summary:

Annual VOC Emissions: 0.26 lofyr
Tank Maximum Hourly Emissions:
Emission factor:
L, =0.0010M,F,,O
where:
Lw= working Ioss, [b/hr
Mv= vapor moiecular weight, Ib/lb-mole = 130 Ib/lb-mole
Pva= vapor pressure at fime of tank filling, psia = 0.022 psia
Q= hourly throughput, bb = &.8E-03 bbl
Emission factor: 1.9E-05 Ibthr
VoC = 1.98-05 Ibthr
YOC = . 1.3E-04 tons/yr
548 150 Galfon Unleaded Gasoline Storage Tank

The Facility will have a 150 gallen unleaded gasoling Rorizontal storage tank for use in piant vehicles. A fuel dispensing station will be
lacated adjacent to the storage tank. The tank will be equipped with conservation vent valves.

Tank System Design Data
Tank Shell Length = 5t
Tank Diameter = 3ft

Emissions .
Annual breathing and working emissions for the tank were calculated per EPA TANKS 4.09 (see attached). The maximum hourly VOC

emissions from the tank are calculated using AP-42 described above.

EPA Tanks Summary:
Annuat VOC Emissions: 65.24 lb/yr
Tank Maximum Hourly Emissions:
Emission factor:
L, =0.0010M,F,,Q
where:
Lw= working lass, lb/r
My= vapor malecular weight, ih/lb-male = 66 Ib/thb-mole
Pva= vapor pressure at time of tark filling, psia = 10.8  psia
Q= hourly throughput, bht = 8.6E-03 bbl
Emission factor: 5.9E-03 Ib/hr
VOC = 5.95-03 Ib/hr
VOC = 0.033 tonsfyr
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591 Boiler (Coal-Fired) Stack

Megawatls {gross} 815
Load Condition 100%
Magawatts (Net) 750
Coal flow {Ibfhr} 827,471
Coal Flow (tons/hr) 414
Heal Input {mmBtushr, HHV} 8,785
. . o N Controlled | Emission
CAS Pollutant Emiesion e R'ng(ﬁ;m) Mé’%g;’“””' Notes | Emission | Rate
°y Rate {Ib/hr} | {ionsiyear)
7647-04-0 THCL 0.027 Ib/MMBt 183 95% A 9.16 40
7664.33-3  |HF .0134 Io/MMBtL o 95% A 4.55 20
7440-36-0 | Antimoany {Sb) 1.4E-04 Ib/MMBi 0.95 99% A 9.5E-03 0.042
7440-38-2 | Arsenic (As) 31E-03 Ih/MMBh 21 99% A 0.21 0.92
7440-41-7 | Beryllium {Be} 24E-04 In/MMBiL 1.42 98% A 0.014 0.082
7440-43-0 _|Cadmium (Cd) 32E05 Ib/MMBiu 0.22 99% A 2.2E03 0.010
7440-47-3 _|Chromium {Cr} 1.4E-G3 |b/MMBiU 9.50 95% A 0.095 0.42
50-00-0 Formaldehyda 24E-04 Ibfton 0.10 8 G6.10 0.43
7439-06-5 |Manganese {Mn) 0.013 b/MMBIU 38 95% A 0.88 3.86
7438-07-6 |Mercury (Ha} 1,6E-05 Ib/imwhr 0.012 c 0.012 0.054
7440-02-0 | Nickei (Ni) 1.4E-03 ib/MMBHu 9.50 95% A 0.085 0.42
7782-49-2 _|Selenium {Se} 2.0E-04 Ib/MMBI 1.36 99% A 0.014 0.039
7440-45-4  |Cobalt {Co) 5.0E-04 Ib/MMBi 3.38 99% A 0,034 0.15
92-52-4 PAH - Biphenyl 1.7E-08 Ibfton 7.03E-04 D 7.0E-04 3.1E-03
83-32-8 PAH - Acenaphthens 5.1E-07 ibfion 2.11E-04 D 21E-04 9,2E-04
208-86-8 |PAH - Acenaphihyiens 2.5E-07 ibfion 1.03E-04 D 1.0E-04 4.5E-04
120-12-7 _|PAH - Anthracene 21E-07 ibAon 8.65E-05 o 8.7E-05 3.8E-04
56-55-3 PAH - Benzolajanthracene 8.0E-08 ibAon 3.31E-0% D 3.3E-05 1.4E-04
50-32-8 FAl - Benzo(a)pyrena 3.8E-08 ibtan 1.57E-05 D 1.6E-05 5.9E-05
205-99-2 | PAH - Bepzo(b, fluoranthens 1.1E-07 |biton 4 85605 D 4.6E-05 2.0E-04
205-82-3  |PAH - Benzo(i}fluoranthene 1.1E07 ibiton 4 565E05 D 4 BE-05 2.0E:04
207-08-8  |PAH - Beazo{k)}flucranthene 1.1E-07 ibAon 4.85E.05 [s] 4.6E-05 2.0E-04
191242 | PAH - Benzo{g,h.i)parylene 2.7E-08 IbAon 1.12E-05 B 1.1E-05 4.8E-05
218-01-8  |PAH - Chrysene 1.0E-07 Ibfton 4.14E-05 [¥] 4.1E-05 BE-04
206-44-0 |PAH - Fluorantheng 7.1E-07 Ibftan 2.94E-04 D 2.9E-04 SE-03
86-73-7 PAH - Fluorens 9.1E.07 tbiton 3.76E-04 D 3.8E-04 .BE03
193-39-5 | PAH - Indeno(1,2,3-cd)pyrene 6.1E-08 ib/ton 2.52E-05 D 2.5E-05 1.1E-04
91-20-3 PAH - Naphthalene 1.3E-05 lofton 5.38E-03 D 5.4E-03 0.024
35-01-8 PAH - Phenanthreng 2.7E-06 Ihiton 1.12E-03 D 11E-03 4.9E-03
128-00-0  [PAH- Pyrene 33EL7 Ibiton 1.37E-04 D 1.4E-04 6.0E-04
3§97-24-3  {PAH - 5-Methyl chiysena 2.2E-D8 Ib/ton 9.10E-06 D 8.1E-06 4.0E-05
75070 Acslaidahyde 5.7E-G4 ibfion 0.24 B 0.24 1.03
05-88.2 Agcetophenone 1.5E-05 ibfton 5.21E-03 B 6.2E-D3 0.027
107-02-8 _ |Acrolein Z9E-04 ibfton 0.12 B 0.12 0.53
71-43-2 Benzens 1.3E-03 piton 0.54 B 0.54 2.36
100-44-7 | Benzyi chloride 7.0E-04 lbfton 6.28 B 0.29 1.27
117-81-7 | Bis{Z-ethylhexyliphthalate 7.3E-05 biton 0.030 B 0.030 0.13
75-25-2. Bromaform 3.8E-05 Infton 0.016 B 0.01¢ 0.071
75-15-8 Carbon disulfide 1.3-04 Ib/ton 0.054 B 0.054 0.24
532-27-4 | 2-Ghlorpacetophenong 7.0E-06 Ib/ton 2.90E-03 B 2.8E-03 0.013
108-50-7 _|Chlgrobenzene 2.2E-08 Ip/ton 9.10E-03 8 9.1E-03 £.040
617-66-3 Chigroform S5.9E05 ibhon 0.024 B 0.024 0.11
§8-82-8 Cumene 5.3E-08 lbfton 2.18E-03 B 2.2E-03 8.8E-03
57-12-5 Cyanide 1.3E-05 IMMBY 0.088 E 0.088 038
121-14-2 |2 4-Dinitrotoluena 2.8E-07 thiton 1.18E-04 B 1.2E-04 5.1E-04
T7-781 Dimethyl suifate 4.8E-05 tbitan 0.020 B 0.020 0.087
100-41-4 _ {Ethyl benzene 9.4E-05 fhiton 0.039 B 0.038 017
75-00-3 Ethyl chioride 4.2E-05 ib/ton 0.017 B 0.047 0.076
107-06-2 |Ethylene dichloride 4.0E-G5 Ibften 0.047 B 0.017 0.072
106-03<1 iEihylene dibromide 1.2E-06 Ib/ton 4.96E-04 B 5.0E-04 2.2E-03
110-54-2 _ |Hexane 6.7E-05 biten 0.028 B 0.028 0.12
78-58-1 Isophorone 5.8E-04 ibfton 0.24 B 024 1.05
74-95-3 Meihyi hromice 1.6E-04 [laficels} 1.066 8 £.0868 0.29
74-87-3 Methyi chlaride 5.3E-04 Ibiton 0.22 B 0.22 0.86
758-93-3 Methyl athyt ketone 3.8E-04 Ib/tan 0.16 8 0.18 0.1
60-34-4 Meathyl hydrazine 1.7E-04 Ib/ton 5.070 B 7 .0E-02 0.1
80-62-5 Mathyl methacrylate 2.0E-05 Ib/ton 8.27E-03 B B.3E-03 0.038
1634-04-4  {Methyl tert bubyl ather 3.5E-05 Ibfton 0.014 B 1.4E-02 0.063
75-09-2 _ |Methylene chlaride 2.9E-04 Ibfon 012 B 0.12 0.53
108-85-2 _|Phenal 1.6E-05 ibfton 5.62E-03 B 6.6£-03 0.029
123-38-6__|Propionaidehyde 3.8E.04 bitan 0.157 B 0.18 0.69
127-184 | Tetrachioroethylene 4.3E-05 ibftan 0.018 B 0.018 0.078
108-88-3 _[Toluene 2.4E-04 Jbiton 0.099 B 0.10 0.43
71-55-6 1,1.1-Trichioroethang 2.0E-05 Ib/ton 82703 B 8.3E-03 0.036
100-42-5 _ |Styrene 2.5E05 Ibiton 0.010 B 0.010 0.045
1330-20-7 _(Avlengs 3.7E-08 thiten 0815 B 0.015 0.087
108-05-4 _ :Vinyl acelate 7.6E-06 ib/tan 3.14E-03 B 3.1E-03 0.014
1746-01-6 12.3.7.8-TCDD 1.43E-11 ibfton 5.92E-08 F 5.9€£-08 2.6E-08
TOTAL 79
A = Values based upon coal concentration data from COALQUAL.
B = Emission Factor Source; AP-42, Table 1.4-14, Sth edition (5/98)
C = Emissign Factor Source: proposed emission limit
9 = Emission Factor Source: AP-42, Table 1.1-13, 5th edition (9/08)
£ = Emission Factor Source: EEI EPRI Subcommittee Recommendation
F = Emission Factor Saurce: AP-42, Table 1.1-12, 5th edition {9/98)
08/20/07
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$03 Main Auxitiary Boiler [Natural Gas-Fired)

Heat Input (MMBWhr)

Fuel Heating Value (Btu!fta)
Fuel Flow (MMit*/hr}
Annual Operating Hours
Annual Fuel (MM}

400
1,020
0.392

8750
3435

Emission Rates

CAS Pallutant Emission | units Notes ibhr | tonsiyear
91-57-6  |2-Methyinaphthalene 2.40E-05 ip/MMCF G 9.4E-06 4,1E-05
56-49-5 3-Methyichloranthrene 1.80E-06 Ib/MMCFE G 7.1E-07 3.4E-06

na 7 12-Dimethylbenz{a)anthracens 1.60E-05 iDIMMCF G 6.3E-06 2.7E-05
83-32.9  [Acenaphthene 1.80E-06 IMMCF G 7AED7 3.1E-06
203-96-8 |Acenaphihylens 1.80E-05 H/MMCF G 7.1E-07 3.1E-06
120-12-7 _ |Anthracene 2 ADE-06 [ Ib/MMCF G S.4E-07 4.1E-06
56-55-3 Benz(a)anthracene 1.80E-08 Ib/MMCE G 7AE07 3.1E-06
71-43-2 _ |Bernzene 210E-03 Ib/MMCE G 8.2E-04 3.6E-03
50-32-8 Benzo{ajpyrene 1.20E-06 10/MMCFE G 4.7E-07 2.1£-06
205-59-2 |Benzo{biflucranthene 1.80E-06 1b/MMCF G 7.1E-07 3.1E-08
101-24-2 |Benzolg.h,ijperylene 1.20E-06 Ib/MMCF G 4.7E-07 2.1E-08
205-82-3  |Benzolk)luoranthene 1.80E-06 IbMMCF G 7AED7 3.1E-08
106-97-8  {Butane 2.10E+00 [ IyMMCF G 8.2E-01 3.6E+00
218019 |Chrysene 1.80E-08 Ip/MMCF G 7.1E-07 3.1E-06
53-70-3 Dibenzo{a.hlanthracene 1.20E-06 Ib/MMCF G 4.7E-07 2.1E-08
25321-22-6 [Dichlorobenzene 1.20E-03 IbMMCF G 4.7E-04 2.1E-03
74-84-0 Ethane 3.10E+00 Ib/MMCF G 1.2E+00 5.3E+00
206-44-0  |Fluorantheng 3.0GE-06 Ib/MMCE G 1.2E-06 5.2E-06
86-73-7  [Fluorene 2.80E-06 Io/MMCE G 1.1E-06 4.8E-06
50-00-0  |Formaldenyde 7.50E-02 1iMMCF G 2.9E-02 1.3E01
110-54-3  {Hexane 1.80E+00 | iD/MMCF G 7.1E-01 3.1E+00
193-30-5 |indeno(1,2,3-cd}pyrene 1.80E-08 Ib/MMCFE G 7AE-O7 3.1E06
91.20-3 _ [Naphthalene 6.10E-04 Ip/MMCFE G 2.4E-04 1.0E-03
109-66-0  |Pentane 2.60E+00 | Ib/MMCF G 1.QE+00 4 5E+00
a5-01-8  [Phenanathrene 1.70E-05 Ib/MMCF G 6.7E-06 2.9E-05
74-98-6  |Propane 1.60E+00 | Ib/MMCF G 6.3E-01 2,7E+0C
128-00-0  |Pyrene 5.00E-08 {biMMCF G 2.0E-06 8.65-06
108-88-3  {Tolueng 3.40E-03 {b/MMCF G 1.3E-03 5.82-03
7440-38-2 | Arsenic 2.00E-04 Ib/MMCF H 7.8E-05 3.4E-04
7440-38-3 _|Barium 4.40E-03 Ib/MMCF H 1.7E-03. 7.6£-03
7440-41-7 |Benyllium 1.20E-03 I/MMCF sl 4.7E-08 21E-05
7440-43-9  |Cadmium 1.10E-03 IbMMCE H 4.3E-04 1.8E-03
7440-47-3  {Chromium 1.40E-03 1o/MMCF H 5.5E-04 2.4E-03
7440-48-4 |Cobalit 8,40E-05 InMMCE H 3.3E-05 1.4E-04
7440-50-8  |Copper 8,50E-04 In/MMCF H 3.3E-04 1.5E-03
7439-96-5 |Manganese 3.80E-04 IbiMMCE H 1.5E-04 6.5E-04
7439-57-6 _IMercury 2.60E-04 Ib/MMCF H 1.0E-04 4.5E-04
7439-98-7 |Molybdenum 1.10E-03 1biMMCFE H 4.3E-04 1.9E-03
7440-02-0  |Nickel 2.10E-03 IbfMCF & 8.2E-04 3.6E-03
7782-49-2 | Selenium 2.40E-05 In/AMCF H 9.4E-08 4.1E-05
7440-62-2  |Vanadium 2.30E-03 1b/MMCF H 9.0E-04 4.0E-03
7440-66-8 |Zinc 2.90E-02 Ib/MMCF H 1.1E-02 5.0E-02

TOTAL 19
G = Emission Factor Source: AP-42, Table 1.4-3, 5th editicn (7/98)
H = Emission Factor Source: AP-42, Table 1.4-4, 5th edition (7/98)
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Emergency Diesel Engine Driven Generator - Hazardous Air Pollutants

Design Data
Generator size 1500 KW
Heat Rate 16.5 MMBtu/Hr
Number of Generators 1.0
Annual Hours of Operation 500 hriyr
Fuel Flow: 119 gal/hr
Annual Fuel; 59,500 gal
Emission Rates
Pollutant EmISS.lOl'l Units Notes Ib/hr tonsfyear
Factor

Benzene 7.76E-04 Ib/MMBtu A 1.3E-02 3.2E-03
Toluene 2.81E-04 Ib/MMBiu A 4.6E-03 1.2E-03
Xylenes 1.93E-04 ib/MMBtu A 3.2E-03 8.0E-04
Propylene 2.79E-03 Ib/MMBtu A 4.6E-02 1.2E-02
Formaldehyde 7.89E-05 Ib/MMBtu A 1.3E-03 3.3E-04
Acetaldehyde 2.52E-05 Ib/MMBiU A 4.2E-04 1.0E-04
Acrolein 7.88E-06 IbiMMBiu A 1.3E-04 3.3E-05
Naphthalene 1.30E-04 [h/MMBtu B 2.1E-03 5.4E-04
Acenaphthylene 9.23E-06 Ib/MMBtU B 1.5E-04 3.8E-05
Acenaphthene 4.68E-06 (h/MMBtu B 7.7E-05 1.9E-05
Fluorene 1.28E-05 Ib/MMBtu B 2.1E-04 5.3E-05
Phenanthrene 4,08E-05 Ib/MMBtu B 6.7E-04 1.7E-04
Anthracene 1.23E-06 Ib/MMBtu B 2.0E-05 5.1£-06
Fluoranthene 4.03E-06 ib/MMBtu B 6.6E-05 1.7E-05
Pyrene 3.71E-06 Ib/MMBtu B 6.1E-05 1.5E-05
Benz{a)anthracene 6.22E-07 Ib/MMBtu B 1.0E-05 2.6E-06
Chrysene 1.53E-06 Ib/MMBtuU B 2.5E-05 6.3E-06
Benzo(b)flucranthene 1.11E-06 Ib/MMBtu B 1.8E-05 4.6E-06
Benzo(k)fluoranthene 2.18E-07 [b/MMBtu B 3.6E-06 9.0E-07
Benzo{a)pyrene 2.57E-07 Ib/MMBtu B 4,2E-06 1.1E-06
Indeno{1,2,3-cd}pyrene 4 14E-07 Ib/MMBtu B 6.8E-06 1.7E-06
Dibenz({a,h)anthracene 3.46E-07 Ib/MMBiu B 5.7E-06 1.4E-06
Benzo{g,h,l)perylene 5.56E-07 tb/MMBtu B 9.2E-06 2.3E-06
Total PAH 2.12E-04 Ib/MMBtu B 3.5E-03 8.7E-04
Notes:

A = Emission Factor Source: AP-42, Table 3.4-3, 5th edition {October 1996)
B = Emission Factor Source: AP-42, Table 3.4-4, 5th edition {October 1996)

Mid-Michigan Energy
Emission Calculations January 23, 2008



Emergency Diesel Engine Driven Firewater Pump - Hazardous Air Pollutants

Design Data
Firewater pump size: 450 hp
Heat Rate: 3.15 MMBtu/hr
Annual Hours of Operation: 150 hours
Fuel Flow: 23 galfhr
Annual Fuel: 3,404 gal
Emission Rates
Pollutant Emission Units Notes Ib/hr tons/year
Factor

Benzene 9.33E-04 lb/MMBtu A 2.9E-03 2.2E-04
Toluene 4.09E-04 Ib/MMBtU A 1.3E-03 9.7E-05
Xylenes 2.85E-04 Ib/MMBtu A 9.0E-04 6.7E-05
Propylene 2.58E-03 tb/MMBtu A 8.1E-03 6.1E-04
1,3-Butadiene 3.91E-05 Ib/MMBtU A 1.2E-04 9.2E-06
Formaldehyde 1.18E-03 Ib/MMBtU A 3.7E-03 2.8E-04
Acetaldehyde 7.67E-04 Io/MMBtU A 2.4E-03 1.8E-04
Acrolein 9.25E-05 lb/MMBtu A 2.9E-04 2.2E-05
Naphthalene 8.48E-05 [b/MMBtU A 2.7E-04 2.0E-05
Acenaphthylene 5.06E-06 [b/MMBtU A 1.6E-05 1.2E-06
Acenaphthene 1.42E-06 Ib/MMBtu A 4 5E-06 3.4E-07
Fluorene 2.92E-05 Ib/MMBtu A 9.2E-05 6.9E-06
Phenanthrene 2.94E-05 Io/MMBiu A 9.3E-05 6.9E-06
Anthracene 1.87E-08 tb/MMBtu A 5.9E-06 4 4E-07
Fluoranthene 7.61E-06 Ib/MMBtu A 2.4E-05 1.8E-06
Pyrene 4.78E-06 Ib/MMBtU A 1.5E-05 1.1E-06
Benz(a)anthracene 1.68E-06 Th/MMBtu A 5.3E-06 4.0E-07
Chrysene 3.53E-07 lb/MMBiU A 1.1E-06 8.3E-08
Benzo(b)fluoranthene 9.91E-08 Ib/MMBtu A 3.1E-07 2.3E-08
Benzo(k)fluoranthene 1.565E-07 [b/MMBtu A 4 9E-07 3.7E-08
Benzo(a)pyrene 1.88E-07 lb/MMBtu A 5.9E-07 4.4E-08
Indeno(1,2,3-cd)pyrene 3.75E-07 Ib/MMBtu A 1.2E-06 8.9E-08
Dibenz(a,h)anthracene 5.83E-07 [b/MMBtu A 1.8E-06 1.4E-07
Benzo{g,h,l)perylene 4.89E-07 Ib/MMBItuU A 1.5E-06 1.2E-07
Total PAH 1.68E-04 Ib/MMBtU A 5.3E-04 4.0E-05

Notes:

A = Emission Factor Source: AP-42, Table 3.3-2, 5th edition (October 1996)

Mid-Michigan Energy
Emission Calculations

January 23, 2008






