
SHORT TERM EMISSIONS SUMMARY

H2S
TRS

CO NOx SO2 PM (total) PM10 (total) VOC Pb HF H2SO4 RSC
ID Emission Unit(s) lb/hr lb/hr lb/hr lb/hr lb/hr lb/hr lb/hr lb/hr lb/hr lb/hr

Combustion Sources
EP01 Unit 1 Supercritical PC Boiler (Coal-Fired) 1,099 366 659 198 183 26 0.13 7.08 25 7.33
EP02 Reserved -- -- -- -- -- -- -- -- -- --
EP03 Auxiliary Boiler (Distillate Oil-Fired) 16 40 0.63 9.20 9.20 2.00 -- -- 0.19 --
EP04 Reserved -- -- -- -- -- -- -- -- -- --

Coal Handling Particulate Sources
EP05 Railcar Unloading Station -- -- -- 1.81 1.81 -- -- -- -- --
EP06 Stackout Conveyor -- -- -- 2.8E-03 2.8E-03 -- -- -- -- --
EP07 Stackout Transfer Point -- -- -- 2.05 0.97 -- -- -- -- --
EP08 Active Pile #1 -- -- -- 0.29 0.21 -- -- -- -- --
EP09 Active Pile #2 -- -- -- 0.29 0.21 -- -- -- -- --
EP10 Active Pile Reclaim -- -- -- 0.017 8.3E-03 -- -- -- -- --
EP11 Active Pile Conveyor -- -- -- 2.1E-03 2.1E-03 -- -- -- -- --
EP12 Emergency Coal Pile -- -- -- 0.50 0.50 -- -- -- -- --
EP13 Emergency Pile Reclaim -- -- -- 0.017 8.3E-03 -- -- -- -- --
EP14 Emergency Pile Conveyor -- -- -- 1.5E-03 1.5E-03 -- -- -- -- --
EP15 Transfer Tower -- -- -- 0.28 0.28 -- -- -- -- --
EP16 Reclaim Conveyor -- -- -- 1.8E-03 1.8E-03 -- -- -- -- --
EP17 Tripper Deck Conveyor -- -- -- 1.42 1.42 -- -- -- -- --
EP18 Inactive Pile -- -- -- 0.18 0.14 -- -- -- -- --
EP19 Reserved -- -- -- -- -- -- -- -- -- --

Biomass Handling Particulate Sources
EP20 Biomass Truck -- -- -- 0.029 0.029 -- -- -- -- --
EP21 Biomass Transfer Point -- -- -- 0.041 0.019 -- -- -- -- --
EP22 Biomass Silo -- -- -- 0.60 0.60 -- -- -- -- --
EP23-24 Reserved -- -- -- -- -- -- -- -- -- --

Ash Management Particulate Sources
EP25 Submerged Chain Conveyor -- -- -- 5.5E-04 5.5E-04 -- -- -- -- --
EP26 Bottom Ash Transfer Point #1 -- -- -- 0.012 5.5E-03 -- -- -- -- --
EP27 Bottom Ash Bunker -- -- -- 0.075 0.075 -- -- -- -- --
EP28 Bottom Ash Transfer Point #2 -- -- -- 0.035 0.016 -- -- -- -- --
EP29 Bottom Ash Truck -- -- -- 0.029 0.029 -- -- -- -- --
EP30 Reserved -- -- -- -- -- -- -- -- -- --
EP31 Fly Ash Silo -- -- -- 0.30 0.30 -- -- -- -- --
EP32 Fly Ash Transfer Point -- -- -- 0.30 0.30 -- -- -- -- --

Lime Management Particulate Sources
EP33 Reserved -- -- -- -- -- -- -- -- -- --
EP34 Lime Silo -- -- -- 0.60 0.60 -- -- -- -- --

Carbon Management Particulate Sources
EP35 Reserved -- -- -- -- -- -- -- -- -- --
EP36 Activated Carbon Silo -- -- -- 0.30 0.30 -- -- -- -- --

Roadway Particulate Sources
EP37 Reserved -- -- -- -- -- -- -- -- -- --
EP38 Paved Roadway Travel -- -- -- 0.22 0.042 -- -- -- -- --

Cooling Tower Emissions
EP39 Unit 1 Cooling Tower (Mechanical Draft) -- -- -- 9.01 1.63 -- -- -- -- --

Emergency Diesel Fired Engines
EP40-41 Reserved
EP42 Emergency Diesel Engine Driven Generator 2.16 13 0.016 0.35 0.35 1.02 -- -- 3.7E-03 --
EP43 Emergency Diesel Engine Driven Firewater Pump 0.48 5.18 5.0E-03 0.071 0.071 0.28 -- -- 1.2E-03 --

Fuel Storage Tanks
EP44 500,000 Gallon Distillate Oil Storage Tank -- -- -- -- -- 0.031 -- -- -- --
EP45 20,000 Gallon Distillate Oil Storage Tank -- -- -- -- -- 2.2E-03 -- -- -- --
EP46 1,000 Gallon Diesel Fuel Storage Tank -- -- -- -- -- 1.9E-04 -- -- -- --
EP47 580 Gallon Diesel Fuel Storage Tank -- -- -- -- -- 2.7E-05 -- -- -- --
EP48 150 Gallon Unleaded Gasoline Storage Tank -- -- -- -- -- 3.4E-03 -- -- -- --
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LONG TERM EMISSIONS SUMMARY
H2S
TRS

CO NOx SO2 PM PM10 VOC Pb HF H2SO4 RSC
ID Emission Unit(s) tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr tons/yr

Combustion Sources
EP01 Unit 1 Supercritical PC Boiler (Coal-Fired) 4,813 1,604 2,888 866 802 112 0.37 22 109 32
EP02 Reserved -- -- -- -- -- -- -- -- -- --
EP03 Auxiliary Boiler (Distillate Oil-Fired) 38 96 1.50 22 22 4.80 -- -- 0.46 --
EP04 Reserved -- -- -- -- -- -- -- -- -- --

Coal Handling Particulate Sources
EP05 Railcar Unloading Station -- -- -- 7.92 7.92 -- -- -- -- --
EP06 Stackout Conveyor -- -- -- 0.012 0.012 -- -- -- -- --
EP07 Stackout Transfer Point -- -- -- 1.01 0.48 -- -- -- -- --
EP08 Active Pile #1 -- -- -- 1.26 0.94 -- -- -- -- --
EP09 Active Pile #2 -- -- -- 1.26 0.94 -- -- -- -- --
EP10 Active Pile Reclaim -- -- -- 0.035 0.016 -- -- -- -- --
EP11 Active Pile Conveyor -- -- -- 9.1E-03 9.1E-03 -- -- -- -- --
EP12 Emergency Coal Pile -- -- -- 2.20 2.20 -- -- -- -- --
EP13 Emergency Pile Reclaim -- -- -- 0.035 0.016 -- -- -- -- --
EP14 Emergency Pile Conveyor -- -- -- 6.6E-03 6.6E-03 -- -- -- -- --
EP15 Transfer Tower -- -- -- 1.25 1.25 -- -- -- -- --
EP16 Reclaim Conveyor -- -- -- 7.9E-03 7.9E-03 -- -- -- -- --
EP17 Tripper Deck Conveyor -- -- -- 6.23 6.23 -- -- -- -- --
EP18 Inactive Pile -- -- -- 0.81 0.61 -- -- -- -- --
EP19 Reserved -- -- -- -- -- -- -- -- -- --

Biomass Handling Particulate Sources
EP20 Biomass Truck -- -- -- 0.13 0.13 -- -- -- -- --
EP21 Biomass Transfer Point -- -- -- 0.047 0.022 -- -- -- -- --
EP22 Biomass Silo -- -- -- 2.62 2.62 -- -- -- -- --
EP23-24 Reserved -- -- -- -- -- -- -- -- -- --

Ash Management Particulate Sources
EP25 Submerged Chain Conveyor -- -- -- 2.4E-03 2.4E-03 -- -- -- -- --
EP26 Bottom Ash Transfer Point #1 -- -- -- 4.5E-03 2.1E-03 -- -- -- -- --
EP27 Bottom Ash Bunker -- -- -- 0.33 0.33 -- -- -- -- --
EP28 Bottom Ash Transfer Point #2 -- -- -- 4.5E-03 2.1E-03 -- -- -- -- --
EP29 Bottom Ash Truck -- -- -- 0.13 0.13 -- -- -- -- --
EP30 Reserved -- -- -- -- -- -- -- -- -- --
EP31 Fly Ash Silo -- -- -- 1.31 1.31 -- -- -- -- --
EP32 Fly Ash Transfer Point -- -- -- 1.31 1.31 -- -- -- -- --

Lime Management Particulate Sources
EP33 Reserved -- -- -- -- -- -- -- -- -- --
EP34 Lime Silo -- -- -- 2.62 2.62 -- -- -- -- --

Carbon Management Particulate Sources
EP35 Reserved -- -- -- -- -- -- -- -- -- --
EP36 Activated Carbon Silo -- -- -- 1.31 1.31 -- -- -- -- --

Roadway Particulate Sources
EP37 Reserved -- -- -- -- -- -- -- -- -- --
EP38 Paved Roadway Travel -- -- -- 0.95 0.19 -- -- -- -- --

Cooling Tower Emissions
EP39 Unit 1 Cooling Tower (Mechanical Draft) -- -- -- 39.5 7.16 -- -- -- -- --

Emergency Diesel Fired Engines
EP40-41 Reserved
EP42 Emergency Diesel Engine Driven Generator 0.54 3.22 4.1E-03 0.088 0.088 0.26 -- -- 9.4E-04 --
EP43 Emergency Diesel Engine Driven Firewater Pump 0.036 0.39 3.8E-04 5.3E-03 5.3E-03 0.021 -- -- 8.7E-05 --

Fuel Storage Tanks
EP44 500,000 Gallon Distillate Oil Storage Tank -- -- -- -- -- 0.060 -- -- -- --
EP45 20,000 Gallon Distillate Oil Storage Tank -- -- -- -- -- 3.9E-03 -- -- -- --
EP46 1,000 Gallon Diesel Fuel Storage Tank -- -- -- -- -- 6.0E-04 -- -- -- --
EP47 580 Gallon Diesel Fuel Storage Tank -- -- -- -- -- 6.5E-05 -- -- -- --
EP48 150 Gallon Unleaded Gasoline Storage Tank -- -- -- -- -- 0.036 -- -- -- --

TPY TOTAL 4,852 1,704 2,889 961 862 117 0.37 22 110 32
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I. SUPERCRITICAL PC BOILER EP01

Min. 50% 75% 100% 3-hr 30 day Annual
Megawatts (Gross - nominal) 208 412 618 815 815 815 815
Megawatts (Net - nominal) 188 375 563 750 750 750 750
Heat Input (MMBtu/hr, HHV) 2,141 3,958 5,664 7,325 7,325 7,325 7,325

Coal HHV (Btu/lb) 8,200 8,200 8,200 8,200 8,200 8,200 8,200
Max Sulfur (%) 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66%
Coal flow (lb/hr) 261,130 482,690 690,708 893,319 893,319 893,319 893,319
Coal Flow (tons/hr) 131 241 345 447 447 447 447

Stack Exit Temperature (deg F) 165 165 165 165 165 165 165
Stack Exit Flow (lb/hr) 2,566,127 4,603,620 6,187,765 8,002,870 8,002,870 8,002,870 8,002,870
Stack Exit Flow (acfm) 683,734 1,224,883 1,641,269 2,122,715 2,122,715 2,122,715 2,122,715
Stack Diameter (ft) 26.3 26.3 26.3 26.3 26.3 26.3 26.3
Stack Velocity (ft/sec) 21 38 50 65 65 65 65

CO
lb/MMBtu 0.15 0.15 0.15 0.15 -- 0.15 0.15
lb/hr 321 594 850 1,099 -- 1,099 1,099
tpy -- -- -- -- -- -- 4,813

NOx
lb/MMBtu 0.07 0.07 0.07 0.07 -- 0.07 0.05
lb/hr 150 277 396 513 -- 513 366
tpy -- -- -- -- -- -- 1,604

SO2
lb/MMBtu after scrubber 0.09 0.09 0.09 0.09 0.26 0.09 0.09
lb/hr after scrubber 193 356 510 659 1,905 659 659
tpy after scrubber -- -- -- -- 8,342 -- 2,888

PM - total, controlled
lb/MMBtu 0.027 0.027 0.027 0.027 0.027 -- 0.027
lb/hr 58 107 153 198 198 -- 198
tpy -- -- -- -- -- -- 866

PM10 - total, controlled
lb/MMBtu 0.025 0.025 0.025 0.025 0.025 -- 0.025
lb/hr 54 99 142 183 183 -- 183
tpy -- -- -- -- -- -- 802

PM - filterable, controlled
lb/MMBtu 0.013 0.013 0.013 0.013 0.013 -- 0.013
lb/hr 28 51 74 95 95 -- 95
tpy -- -- -- -- -- -- 417

PM10 - filterable, controlled
lb/MMBtu 0.012 0.012 0.012 0.012 0.012 -- 0.012
lb/hr 26 47 68 88 88 -- 88
tpy -- -- -- -- -- -- 385

VOC
lb/MMBtu 3.5E-03 3.5E-03 3.5E-03 3.5E-03 3.5E-03 -- 3.5E-03
lb/hr 7.49 14 20 26 26 -- 26
tpy -- -- -- -- -- -- 112

Lead
ppm, uncontrolled 9.48 9.48 9.48 9.48 15 -- 9.48
% Control 99% 99% 99% 99% 99% -- 99%
lb/MMBtu 1.2E-05 1.2E-05 1.2E-05 1.2E-05 1.8E-05 -- 1.2E-05
lb/hr 0.025 0.046 0.065 0.085 0.13 -- 0.085
tpy -- -- -- -- -- -- 0.37

Fluoride (as HF)
ppm, uncontrolled 105 105 105 105 151 -- 105
% Control 95% 95% 95% 95% 95% -- 95%
lb/MMBtu 6.7E-04 6.7E-04 6.7E-04 6.7E-04 9.7E-04 -- 6.7E-04
lb/hr 1.44 2.65 3.80 4.91 7.08 -- 4.91
tpy -- -- -- -- -- -- 22

H2SO4
lb/MMBtu 3.4E-03 3.4E-03 3.4E-03 3.4E-03 3.4E-03 -- 3.4E-03
lb/hr 7.28 13.46 19 25 25 -- 25
tpy -- -- -- -- -- -- 109

Total Reduced Sulfur/Reduced Sulfur Compounds/H2S
lb/MMBtu 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 -- 1.0E-03
lb/hr 2.14 3.96 5.66 7.33 7.33 -- 7.33
tpy -- -- -- -- -- -- 32

Hg
lb/MW-hr 2.0E-05 2.0E-05 2.0E-05 2.0E-05 -- -- 1.5E-05
lb/MMBtu -- -- -- -- -- -- --
lb/hr 4.2E-03 8.2E-03 1.2E-02 0.016 -- -- 0.012
tpy -- -- -- -- -- -- 0.054

NH3 Slip
ppm 5 5 5 5 10 -- 5
lb/MMBtu 2.80E-03 2.80E-03 2.80E-03 2.80E-03 -- -- 2.80E-03
lb/hr 4.50 8.00 11 21 41 -- 21
tpy -- -- -- -- -- -- 92

EP01
Load Condition Averaging Period
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II.  AUXILIARY BOILER

EP03 Auxiliary Boiler

Heat Input (MMBtu/hr) 400
Fuel Heating Value (Btu/lb) 19,200
Fuel Density (lb/gal) 7.23
Fuel Flow (lb/hr) 20,833
Annual Operating Hours 4800
Annual Fuel (gal) 13,831,259
Fuel Sulfur (ppm) 15

Stack Temperature (deg F) 670
Stack Height (ft) 100
Stack Diameter (ft) 7.24
Stack Flow (acfm) 146,800

CO
lb/MMBtu 0.04
lb/hr 16
ton/year 38

NOx
lb/MMBtu 0.1
lb/hr 40
ton/year 96

SO2
lb/MMBtu 1.6E-03
lb/hr 0.63
ton/year 1.50

PM/PM10 total
lb/MMBtu 0.023
lb/hr 9.20
ton/year 22

PM/PM10 filterable
lb/MMBtu 0.01
lb/hr 4.00
ton/year 10

VOC
lb/MMBtu 0.005
lb/hr 2.00
ton/year 4.80

H2SO4
lb/MMBtu 4.8E-04
lb/hr 0.19
ton/year 0.46

Notes: Emission rates are based on discussions with vendors.
SO2 emission rate based on fuel sulfur content.
H2SO4 emission rate based on fuel sulfur content and 20% oxidation rate.
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III. COAL HANDLING PARTICULATE EMISSIONS

EP05 Railcar Unloading Station

Filter Design Data
Stack Diameter 4.0 feet
Stack Flow 42,200 dscfm

Emissions from Railcar Unloading

Emission factor : 0.005 gr/dscf

PM = 1.81 lb/hr
PM = 7.92 tons/yr
PM10  = 1.81 lb/hr
PM10  = 7.92 tons/yr

EP06 Stackout Conveyor

Coal Throughput and Conveying Design Data
Maximum coal transfer rate: 4,000 tons/hr    

3,965,950 tons/yr Assumes full load operation for 8,760 hours per year
Surface area: 0.097 acres

Emissions

Emission factor: 3.50 lb/acre-day
Control efficiency: 80% for partial enclosure

PM = 2.8E-03 lb/hr
PM = 0.012 tons/yr
PM10  = 2.8E-03 lb/hr
PM10  = 0.012 tons/yr

Railcars will be brought into a partially enclosed railcar unloading structure.  The railcars will have doors on the bottom which will open to unload the coal, or the 
cars will be connected with a rotary coupling so they can be tipped to unload the coal.  The coal will be unloaded into an underground hopper.  From the 
underground hopper the coal will be transferred to a Short Conveyor and then onto Stackout Conveyor.  The hopper drop, Short Conveyor and one transfer 
point are located in an enclosed area under the Railcar Unloading Station.  

The Railcar Unloading Station will be vented to a fabric filter baghouse to minimize particulate emissions.  Due to the baghouse blower, the Railcar Unloading 
Station is expected to operate under a slight negative pressure.

The fabric filter will use bags with a maximum emission rate of 0.005 gr/dscf.  The estimated stack flow rate and 0.005 gr/dscf emission rate are 
used to estimate PM and PM10 hourly emission rates.  Annual emissions are calculated based on 8,760 hours of operation per year at the 
maximum hourly design rate.

Stackout Conveyor will transport coal from the Railcar Unloading Station to the Active Pile.  A portion of Stackout Conveyor will be located underground.  The 
overland portion of Stackout Conveyor will be partially enclosed.

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a 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 computed as TSP <= 30 um.   Use of TSP 
<= 30 um is a conservative estimate for PM10.  
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EP07 Stackout Transfer Point

Coal Throughput Design Data
Maximum coal transfer rate: 4,000 tons/hr    

3,965,950 tons/yr Assumes full load operation for 8,760 hours per year

Emissions

Emission factor :

where: k = particulate multiplier = 0.74 for PM
k = particulate multiplier = 0.35 for PM10

U = mean wind speed (mph) = 10.0
M = material moisture content  (%) = 6.9 average moisture content of coal

PM Emission factor: 1.02E-03 lb/ton
PM10 Emission factor: 4.84E-04 lb/ton
Control efficiency: 50% for telescopic chute

PM = 2.05 lb/hr
PM = 1.01 tons/yr
PM10  = 0.97 lb/hr
PM10  = 0.48 tons/yr

EP08 Active Pile #1

Coal Pile Design Data
Area of coal pile: 0.8 acres

Emissions

Emission factor :

where: u  = average wind speed  (mph)  = 10.0

Emission factor: 7.16 lb/acre-hr
Control efficiency: 95% for fogging water sprays and wind guards

PM = 0.29 lb/hr
PM = 1.26 tons/yr
PM10  = 0.21 lb/hr
PM10  = 0.94 tons/yr

avg of 2000-2004 IDNR website AERMET PFL files for 
Waterloo

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

Coal will be transferred from Stackout Conveyor to Active Pile via drop operation at the Stackout Transfer Point.

The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate continuous 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 ar
calculated based on the maximum expected throughput per year.

The Active Pile will approximate the shape of a cone with an approximate base diameter of 160 feet and height of 51 feet. Fugitive dust emissions will be 
controlled by dust suppression water sprays.

Emissions 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 emissions are computed as TSP <= 30 um.   PM10 emissions are calculated assuming a factor of 0.75 from AP-42 section 11.19.1.  
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EP09 Active Pile #2

Coal Pile Design Data
Area of coal pile: 0.8 acres

Emissions

Emission factor :

where: u  = average wind speed  (mph)  = 10.0

Emission factor: 7.16 lb/acre-hr
Control efficiency: 95% for fogging water sprays and wind guards

PM = 0.29 lb/hr
PM = 1.26 tons/yr
PM10  = 0.21 lb/hr
PM10  = 0.94 tons/yr

EP10 Active Pile Reclaim

Coal Throughput Design Data
Maximum coal transfer rate: 1,000 tons/hr

3,965,950 tons/yr  Assumes full load operation for 8,760 hours per year

Emissions from Active Pile Drop to Active Pile Conveyor

Emission factor :

where: k = particulate multiplier = 0.74 for PM
k = particulate multiplier = 0.35 for PM10
U = mean wind speed (mph) = 1.5 conservative estimate for wind speed in enclosure
M = material moisture content  (%) = 6.9 average moisture content of coal

PM Emission factor: 8.74E-05 lb/ton
PM10 Emission factor: 4.14E-05 lb/ton
Control efficiency: 80% for partial enclosure

PM = 0.017 lb/hr
PM = 0.035 tons/yr
PM10  = 8.3E-03 lb/hr
PM10  = 0.016 tons/yr

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

Coal will be transferred from the Active Pile to the Active Pile Conveyor via a drop operation under the Active Pile.  The drop onto the Active Pile Conveyor will 
take place in an enclosed area under the Active Pile.

The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate continuous 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 ar
calculated based on the maximum expected throughput per year.

Emissions 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 emissions are computed as TSP <= 30 um.   PM10 emissions are calculated assuming a factor of 0.75 from AP-42 section 11.19.1.  

The Active Pile will approximate the shape of a cone with an approximate base diameter of 160 feet and height of 51 feet. Fugitive dust emissions will be 
controlled by dust suppression water sprays.
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EP11 Active Pile Conveyor

Coal Throughput and Conveying Design Data
Maximum coal transfer rate: 1,000 tons/hr   

3,965,950 tons/yr Assumes full load operation for 8,760 hours per year
Surface area: 0.071 acres

Emissions from the Active Pile Conveyor

Emission factor: 3.50 lb/acre-day
Control efficiency: 80% for partial enclosure

PM = 2.1E-03 lb/hr
PM = 9.1E-03 tons/yr
PM10  = 2.1E-03 lb/hr
PM10  = 9.1E-03 tons/yr

EP12 Emergency Coal Pile

Coal Pile Design Data
Area of coal pile: 0.7 acres

Emissions

Emission factor :

where: u  = average wind speed  (mph)  = 10.0

Emission factor: 7.16 lb/acre-hr
Control efficiency: 90% for fogging water sprays and wind guards

PM = 0.50 lb/hr
PM = 2.20 tons/yr
PM10  = 0.50 lb/hr
PM10  = 2.20 tons/yr

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

The Active Pile Conveyor will transport coal from Active Pile to the Transfer Tower.  The Active Pile Conveyor will be partially enclosed.

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

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a 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 computed as TSP <= 30 um.   Use of TSP 
<= 30 um is a conservative estimate for PM10.  

During maintenance or upset of the Active Pile Reclaim system, the Facility will utilize an Emergency Pile.  The Emergency Pile will approximate the shape of a 
cone with an approximate base diameter of 165 feet and height of 60 feet. Fugitive dust emissions will be controlled by dust suppression water sprays.
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EP13 Emergency Pile Reclaim

Coal Throughput Design Data
Maximum coal transfer rate: 1,000 tons/hr

3,965,950 tons/yr  Assumes full load operation for 8,760 hours per year

Emissions from Emergency Pile Drop to Emergency Pile Conveyor

Emission factor :

where: k = particulate multiplier = 0.74 for PM
k = particulate multiplier = 0.35 for PM10
U = mean wind speed (mph) = 1.5 conservative estimate for wind speed in enclosure
M = material moisture content  (%) = 6.9 average moisture content of coal

PM Emission factor: 8.74E-05 lb/ton
PM10 Emission factor: 4.14E-05 lb/ton
Control efficiency: 80% for partial enclosure

PM = 0.017 lb/hr
PM = 0.035 tons/yr
PM10  = 0.0083 lb/hr
PM10  = 0.016 tons/yr

EP14 Emergency Pile Conveyor

 
Coal Conveying Design Data
Maximum coal transfer rate: 1,000 tons/hr    

3,965,950 tons/yr Assumes full load operation for 8,760 hours per year
Surface area: 0.052 acres

Emissions

Emission factor: 3.50 lb/acre-day
Control efficiency: 80% for partial enclosure

PM = 1.5E-03 lb/hr
PM = 6.6E-03 tons/yr
PM10  = 1.5E-03 lb/hr
PM10  = 6.6E-03 tons/yr

EP15 Transfer Tower

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

Emissions from Transfers and Crusher

Emission factor : 0.005 grains/dscf

PM = 0.28 lb/hr
PM = 1.25 tons/yr
PM10  = 0.28 lb/hr
PM10  = 1.25 tons/yr

The Transfer Tower will receive coal from the Active Pile Conveyor and Emergency Pile Conveyor for transfer onto the Reclaim Conveyor (for transfer to the 
boilers).  The Transfer Tower may also contain a crusher for crushing any large pieces of coal.  The Transfer Tower will be enclosed and all emissions will 
exhaust through a fabric filter.

The fabric filter will use bags with a maximum emission rate of 0.005 gr/dscf.  The estimated stack flow rate and 0.005 gr/dscf 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 calculated based o
8,760 hours of operation per year at the maximum hourly design rate.

Emergency Pile Conveyor will transport coal from Emergency Coal Pile to a Transfer Tower.  A portion of Emergency Pile Conveyor will be underground.  The 
overland portion of Emergency Pile Conveyor will be partially enclosed.

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a 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 computed as TSP <= 30 um.   Use of TSP 
<= 30 um is a conservative estimate for PM10.  

Coal will be transferred from the Emergency Coal Pile to the Emergency Pile Conveyor via a drop operation under the Emergency Coal Pile.  The drop onto the 
Emergency Pile Conveyor will take place in an enclosed area under the Emergency Pile.

The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate continuous 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 ar
calculated based on the maximum expected throughput per year.
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EP16 Reclaim Conveyor

Coal Throughput and Conveying Design Data
Maximum coal transfer rate: 2,000 tons/hr   

3,965,950 tons/yr Assumes full load operation for 8,760 hours per year
Surface area: 0.062 acres

Emissions

Emission factor: 3.50 lb/acre-day
Control efficiency: 80% for partial enclosure 

PM = 1.8E-03 lb/hr
PM = 7.9E-03 tons/yr
PM10  = 1.8E-03 lb/hr
PM10  = 7.9E-03 tons/yr

EP17 Tripper Deck Conveyor

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

Emission factor : 0.005 grains/dscf

PM = 1.42 lb/hr
PM = 6.23 tons/yr
PM10  = 1.42 lb/hr
PM10  = 6.23 tons/yr

The fabric filter will use bags with a maximum emission rate of 0.005 gr/dscf.  The estimated stack flow rate and 0.005 gr/dscf 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 calculated based o
8,760 hours of operation per year at the maximum hourly design rate.

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a 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 computed as TSP <= 30 um.   Use of TSP 
<= 30 um is a conservative estimate for PM10.  

The Tripper Deck Conveyor will receive coal from the Reclaim Conveyor and transport it to the storage silos.  The Tripper Deck Conveyor, silos and two 
transfer points will be enclosed and the enclosure will exhaust through a fabric filter.

The Reclaim Conveyor will transport coal from the Transfer Tower to the Tripper Deck Conveyor.  The Reclaim Conveyor will be partially enclosed. 
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EP18 Inactive Pile
 

Emissions from Inactive Portion

Emission factor : where 
(g/m2/yr)

where k = Particle size multiplier = 1.0 PM
k = Particle size multiplier = 0.5 PM10

Pi = Erosion Potential Function (g/m2)
u* = Equivalent friction velocity = 0.1 us+

us+ = Surface wind speed distribution = us/ur x u10+
us/ur = Ratio of surface wind speed to approach wind speed

u10+ = Fastest mile of ref. anemometer (m/s) = 22.6
u*t = Threshold friction velocity (m/s) = 1.12 Uncrusted Coal Pile From AP-42 Table 13.2.5-2

Subarea #1 Subarea #2 Subarea #3
Surface Area, ft2 95,810 417,827 70,277
Subarea us/ur 0.2 0.6 0.9
Subarea us+ 4.52 13.56 20.34
Subarea u* 0.45 1.36 2.03
Subarea u*t 1.12 1.12 1.12
Is u* < u*t? Yes No No
Subarea Pi 0.00 9.13 71.30

PM Emission factor (g/m2/yr): 80.4
PM Emission factor (lb/ft2/hr): 1.88E-06
PM10 Emission factor (g/m2/yr): 40.2
PM10 Emission factor (lb/ft2/hr): 9.40E-07
Control efficiency  = 90% for wind guards and surface crusting agents

PM = 0.092 lb/hr
PM = 0.40 tons/yr
PM10  = 0.046 lb/hr
PM10  = 0.20 tons/yr

Active Portion Pile Design Data
Surface area: 1.0 acres

Emissions from Active Portion

Emission factor :

where: u  = average wind speed  (mph)  = 10.0

Emission factor: 7.16 lb/acre-hr
Control efficiency  = 98.7% for water sprays and chemical suppressant with wind guards

PM = 0.093 lb/hr
PM = 0.41 tons/yr
PM10  = 0.093 lb/hr
PM10  = 0.41 tons/yr

Combined Emissions at Inactive Pile
PM = 0.18 lb/hr
PM = 0.81 tons/yr
PM10  = 0.14 lb/hr
PM10  = 0.61 tons/yr

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

Fastest mile 2000-2004 IDNR website AERMET PFL 
files for Waterloo

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 
three us/ur ratio subareas.  These three subareas are used to calculate the equivalent friction velocity (u*).

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

The Inactive Pile will be approximately rectangular in shape.  The approximate dimensions of the pile will be 860 feet by 700 feet at the base with a height of 30 
feet and a side slope of 2:1.   To account for potential weekly disturbances, approximately 6.6% of the pile surface area is assumed to be affected by pile 
maintenance and is calculated as an active stockpile. The remaining 93.4%, the Inactive Portion, is assumed to be affected by wind erosion and is calculated 
as industrial wind erosion.  Fugitive dust emissions will be controlled by dust suppression spray water plus chemical suppressant as necessary. 

Emissions are calculated using the EPA AP-42, Section 13.2.5 emission factor calculation for industrial wind erosion.  PM emissions are assumed to be equal 
to PM30 emissions.  Emissions from the pile are conservatively modeled using the fastest mile of wind recorded in the five years of Colorado meteorology data 
used for PSD modeling.
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IV. BIOMASS HANDLING PARTICULATE SOURCES

EP20 Biomass Truck

Biomass Throughput Design Data
Maximum Biomass transfer rate: 200 tons/hr    

454,634 tons/yr Assumes 10% of full load operation for 8,760 hours per year
Surface area: 2.0 acres

Emissions

Emission factor: 3.50 lb/acre-day
Control efficiency: 90% surface moisture content

PM = 0.029 lb/hr
PM = 0.13 tons/yr
PM10  = 0.029 lb/hr
PM10  = 0.13 tons/yr

EP21 Biomass Transfer Point

Biomass Throughput Design Data
Maximum Biomass transfer rate: 200 tons/hr   

454,634 tons/yr Assumes 10% of full load operation for 8,760 hours per year

Emissions

Emission factor :

where: k = particulate multiplier = 0.74 for PM
k = particulate multiplier = 0.35 for PM10
U = mean wind speed (mph) = 10.0
M = material moisture content  (%) = 7 assumed avg surface moisture content

PM Emission factor: 1.02E-03 lb/ton
PM10 Emission factor: 4.84E-04 lb/ton
Control efficiency: 80% for partial enclosure 

PM = 0.041 lb/hr
PM = 0.047 tons/yr
PM10  = 0.019 lb/hr
PM10  = 0.022 tons/yr

Biomass will be transported by truck onto the site.   The biomass will be moisture conditioned thereby minimizing fugitive emissions or the 
trucks will be covered.

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a storage pile.  The 
estimated surface area of the exposed biomass in the truck along the route 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 PM10.  

Biomass will be transferred from Biomass truck to the Biomass Silo via drop operation at the Biomass Transfer Point.

The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate continuous 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.

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo
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EP22 Biomass Silo

Filter Design Data
Stack Diameter 1.5 feet
Stack Flow 6,972 dscfm

Emissions

Emission factor : 0.01 gr/dscf

PM = 0.60 lb/hr
PM = 2.62 tons/yr
PM10  = 0.60 lb/hr
PM10  = 2.62 tons/yr

Biomass will be transferred from Biomass Trucks to the Biomass Silo.  From the Biomass Silo, the biomass will be gravity fed to a 
preparation station.  At the enclosed preparation station the biomass will be ground for combustion.  The Biomass Silo will exhaust through 
a vent filter. 

The vent filter will use bags with a maximum emission rate of 0.01 gr/dscf.  The estimated stack flow rate and 0.01 gr/dscf emission rate 
are used to estimate PM and PM10 emission rates.  Hourly emissions are calculated based on the maximum hourly design.
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VI. LIME HANDLING PARTICULATE SOURCES

EP33 Reserved

EP34 Lime Silo

Filter Design Data
Stack Diameter 1.5 feet
Stack Flow 6,972 dscfm

Emissions

Emission factor : 0.01 gr/dscf

PM = 0.60 lb/hr
PM = 2.62 tons/yr
PM10  = 0.60 lb/hr
PM10  = 2.62 tons/yr

Lime will be transferred from pnuematic trucks to the Lime Silo.  From the Lime Silo, the lime will be gravity fed to a mixing station.  At the 
enclosed mixing station a slurry will be created.  The Lime Silo will exhaust through a vent filter. 

The vent filter will use bags with a maximum emission rate of 0.01 gr/dscf.  The estimated stack flow rate and 0.01 gr/dscf 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 calculated based on 8,760 hours of operation per year at the maximum hourly design rate.
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V. ASH MANAGEMENT PARTICULATE SOURCES

BOTTOM ASH

EP23-24 Reserved
EP25 Submerged Chain Conveyor

Bottom Ash Throughput and Conveying Design Data
Maximum bottom ash transfer rate: 50 tons/hr  

38,790 tons/yr Assumes full load operation for 8,760 hours per year
Surface area: 0.019 acres

Emissions from Submerged Chain Conveyor

Emission factor: 3.50 lb/acre-day  
Control efficiency: 80% for partial enclosure

PM = 5.5E-04 lb/hr
PM = 2.4E-03 tons/yr
PM10  = 5.5E-04 lb/hr
PM10  = 2.4E-03 tons/yr

EP26 Bottom Ash Transfer Point #1

Bottom Ash Throughput Design Data
Maximum bottom ash transfer rate: 50 tons/hr  

38,790 tons/yr Assumes full load operation for 8,760 hours per year

Emissions

Emission factor :

where: k = particulate multiplier = 0.74 for PM
k = particulate multiplier = 0.35 for PM10
U = mean wind speed (mph) = 10.0
M = material moisture content  (%) = 20 average moisture content of bottom ash

 
PM Emission factor: 2.31E-04 lb/ton
PM10 Emission factor: 1.09E-04 lb/ton

PM = 0.012 lb/hr
PM = 4.5E-03 tons/yr
PM10  = 5.5E-03 lb/hr
PM10  = 2.1E-03 tons/yr

The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate continuous 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.

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

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

The term "bottom ash" is used to refer collectively to the boiler bottom ash, pyrite rejects, and economizer/air heater ash.  This waste stream 
is modeled as a separate waste stream.

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion 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 
computed as TSP <= 30 um.   Use of TSP <= 30 um is a conservative estimate for PM10.  

The Submerged Chain Conveyor will transport ash from the bottom of the boilers to the Bottom Ash Conveyor.  The Submerged Chain 
Conveyor mainly consists of a water-filled trough located under the boiler into which the ash falls.  The ash is removed from the trough by a 
drag conveyor made up of two strands of metal chain and metal bars connecting the two strands.  The ash discharged from the Submerged 
Chain Conveyor may be discharged directly to the Bottom Ash Conveyor or the ash may be passed through a grinder in order to reduce the 
size of the ash particles.  

The Facility may have a grinder for reducing the size of any large pieces of bottom ash, otherwise the bottom ash will be dropped from the 
Submerged Chain Conveyor onto to the bottom ash pile at the Bottom 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 operation and 
two enclosed transfer points are not calculated.  Instead, emissions are conservatively calculated for the single exposed transfer point.  The 
bottom ash will have a high surface moisture content thereby reducing emissions.  
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EP27 Bottom Ash Bunker

Bottom Ash Pile Design Data
Area of bottom ash pile: 0.052 acres

Emissions

Emission factor :

where: u  = average wind speed  (mph)  = 10.0

Emission factor: 7.16 lb/acre-hr
Control efficiency: 80% for partial enclosure and material moisture content

PM = 0.075 lb/hr
PM = 0.33 tons/yr
PM10  = 0.075 lb/hr
PM10  = 0.33 tons/yr

EP28 Bottom Ash Transfer Point #2

Bottom Ash Throughput Design Data
Maximum bottom ash transfer rate: 150 tons/hr  

38,790 tons/yr Assumes full load operation for 8,760 hours per year

Emissions

Emission factor :

where: k = particulate multiplier = 0.74 for PM
k = particulate multiplier = 0.35 for PM10

U = mean wind speed (mph) = 10.0
M = material moisture content  (%) = 20 average moisture content of bottom ash

 
PM Emission factor: 2.31E-04 lb/ton
PM10 Emission factor: 1.09E-04 lb/ton

PM = 0.035 lb/hr
PM = 4.5E-03 tons/yr
PM10  = 0.016 lb/hr
PM10  = 2.1E-03 tons/yr

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

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

avg of 2000-2004 IDNR website AERMET PFL files for Waterloo

Bottom ash will be temporarily stockpiled in the Bottom Ash Bunker.  The Bottom Ash Bunker will be partially enclosed.  The bottom ash will 
have a high surface moisture content thereby reducing emissions.  

The bottom ash will be loaded from the bottom ash pile into covered trucks for transport to the Off-Site Disposal Facility.  The bottom ash wil
have a high surface moisture content thereby reducing emissions.  

The EPA AP-42, Section 13.2.4 drop point emission factor calculation is used to estimate continuous 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.
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EP29 Bottom Ash Truck

Bottom Ash Throughput Design Data
Maximum bottom ash transfer rate: 150 tons/hr    

38,790 tons/yr Assumes full load operation for 8,760 hours per year
Surface area: 2 acres

Emissions

Emission factor: 3.50 lb/acre-day
Control efficiency: 90% surface moisture content

PM = 0.029 lb/hr
PM = 0.13 tons/yr
PM10  = 0.029 lb/hr
PM10  = 0.13 tons/yr

FLY ASH MANAGEMENT PARTICULATE SOURCES

EP31 Fly Ash Silo

Filter Design Data
Stack Diameter 1.5 feet
Stack Flow 6,972 dscfm

Emissions

Emission factor: 0.005 gr/dscf

PM = 0.30 lb/hr
PM = 1.31 tons/yr
PM10  = 0.30 lb/hr
PM10  = 1.31 tons/yr

 

The fly ash will first be transported through pipes by pneumatic means from the boiler fabric 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 Silo(s), the fly ash will be 
pneumatically transferred to the loading facility.  Each silo vent will exhaust through a fabric filter.

The vent filter will use bags with a maximum emission rate of 0.005 gr/dscf.  The estimated stack flow rate and 0.005 gr/dscf 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 calculated based on 8,760 hours of operation per year at the maximum hourly design rate.

The term "fly ash" is used to refer collectively to the fly ash and scrubber waste from the fabric filter.  The fly ash will be transported off-site 
as dry ash via covered trucks.

Bottom ash will be transported by covered truck from the bottom ash pile to the Off-Site Disposal Facility.   The bottom ash will have a high 
moisture content thereby minimizing fugitive emissions.

Emissions are calculated using the EPA AP-42, Section 11.19.1 emission factor calculation for wind erosion of a storage pile.  The 
estimated surface area of the exposed bottom ash in the truck along the route to exit the Facility 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 PM10.  
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EP32 Fly Ash Transfer Point

Fly Ash Throughput Design Data
Maximum hourly dry fly ash transfer rate: 91 tons/hr  

Maximum annual dry fly ash transfer rate: 336,315 tons/yr  Assumes full load operation for 8,760 hours per year

Emissions

Filter Design Data
Stack Diameter 1.5 feet
Stack Flow 6,972 dscfm

Emission factor: 0.005 gr/dscf

PM = 0.30 lb/hr
PM = 1.31 tons/yr
PM10  = 0.30 lb/hr
PM10  = 1.31 tons/yr

The vent filter will use bags with a maximum emission rate of 0.005 gr/dscf.  The estimated stack flow rate and 0.005 gr/dscf 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 calculated based on 8,760 hours of operation per year at the maximum hourly design rate.

Fly ash will be pnuematically injected from the Fly Ash Mixing Station into Fly Ash Trucks for transport to the Off-Site Disposal Facility.  The 
fly ash will be transferred dry in covered trucks.
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VII. CARBON HANDLING PARTICULATE SOURCES

EP35 Reserved

EP36 Activated Carbon Silo

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

Emissions

Emission factor : 0.01 gr/dscf

PM = 0.30 lb/hr
PM = 1.31 tons/yr
PM10  = 0.30 lb/hr
PM10  = 1.31 tons/yr

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

The vent filter will use bags with a maximum emission rate of 0.01 gr/dscf.  The estimated stack flow rate and 0.01 gr/dscf 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 calculated based on 8,760 hours of operation per year at the maximum hourly design rate.
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VIII. ROADWAY PARTICULATE SOURCES

EP38 Paved Roadway Travel

Emissions

Emission factor :

where: k = particle size multiplier  = 0.082 per AP-42 Table 13.2-1.1 for PM30
k = particle size multiplier  = 0.016 per AP-42 Table 13.2-1.1 for PM10

sL = road surface silt loading (g/m2)  = 1.10 per AP-42 Section 13.2.1 for annual avg conditions
W = avg vehicle weight  (tons)  = 12.9 calculated below
C = emission factor for 1980's data  = 0.00047 per AP-42 Table 13.2.1-2 for PM30
C = emission factor for 1980's data  = 0.00047 per AP-42 Table 13.2.1-2 for PM10
P = # of days with 0.01" precipitation  = 105 per AP-42 Figure 13.2.1-2
N = # of days in calculation period  = 365

VMT = vehicle miles traveled

 Summary of daily vehicle travel on paved roads:

VMT    per trip
weight 
(tons)

trips per 
day

total VMT 
daily

weight
x daily
VMT

bottom ash trucks 1.3 40 7 9 364
fly ash trucks 1.2 40 38 46 1,824
lime trucks 1.2 30 6 7 216
carbon trucks 1.2 40 2 2 96
ammonia trucks 1.2 40 1 1 48  
employee/visitor cars 0.9 2 120 108 216  
maintenance vehicles 5.0 3 10 50 150
miscellaneous delivery trucks 0.9 5 5 5 23

Totals 228 2,937
 

avg vehicle weight (tons)  = 12.9

PM Emission factor: 0.46 lb/VMT
PM10 Emission factor: 0.089 lb/VMT
Control efficiency  = 95% for speed reduction and water sprays and/or sweeping

PM = 0.22 lb/hr
PM = 0.95 tons/yr
PM10  = 0.042 lb/hr
PM10  = 0.19 tons/yr

vehicle type

Emissions are calculated using the EPA AP-42, Section 13.2.1 emission factor calculation for paved roads.  PM emissions are assumed to be 
equal to PM30 emissions.  Emissions are conservatively estimated using maximum expected number of vehicle trips per day, 365 days per 
year.

All roads at the Facility will be paved.  Daily road travel is estimated according to the maximum expected trips per day.  Fugitive emissions will 
be controlled by water sprays and/or sweeping.
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IX. COOLING TOWER EMISSIONS

EP39

Cooling Tower Design Data
Number of Cells per Tower 24
Circulation Water Flow (per tower) gpm 450,000
TDS in Cooling Tower mg/L 8,000
Drift Emissions Factor % 0.0005
PM Emissions (per tower) lb/hr 9.01
PM Emissions (per cell) lb/hr 0.38
PM10 Emissions (per tower) lb/hr 1.63
PM10 Emissions (per cell) lb/hr 0.07
Operating Hours 8,760
Annual Emissions tons 7.16
Exit Temperature deg F Design ~15F > wet bulb, wet bulb ~ 5F < ambient, so T is 10F > ambient
Exit Diameter ft 30
Exit Height ft 50
Tower Width x Overall Length ft 120 x 700
Exit Flow Rate (per cell) acfm 1,150,000

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

Sample Calculation (maximum condition):

DRIFT:

4.50E+05 gal water 8.345 lb 60 min 0.0005% (drift) = 1,127 lb water
1 min 1 gal water 1 hr hr

PM Emissions

1,127 lb water 8,000 lb PM = 9.01 lb PM = 39.5 ton PM
1 hr 1E+6 lb water hr yr

PM10 Emissions

9.01 lb 0.181 lb PM10* = 1.63 lb PM10 = 7.16 ton PM10
hr lb PM hr yr

* See size fraction calculation on next page
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PM10 Multiplier Calculation

Reference
water TDS 8,000 ppm Upper estimate
calcium carbonate density 2.7 g/cc Perry's Chemical Engineer's Handbook, Sixth Edition, p. 3-10.
volume of a sphere V = 4/3*PI*r3

Water Drop Size Distribution*
Droplet Water Droplet Solids % mass

Dia. Vol. Mass Mass Vol. Dia. <10
(micron) % mass (cc) (g) (g) (cc) (micron) microns

22 0.43 5.6E-09 5.6E-09 4.5E-11 1.6E-10 6.7
29 1.49 1.3E-08 1.3E-08 1.0E-10 3.6E-10 8.8
44 3.76 4.5E-08 4.5E-08 3.6E-10 1.3E-09 13.4 5.68
58 2.09 1.0E-07 1.0E-07 8.2E-10 2.9E-09 17.7
65 1.86 1.4E-07 1.4E-07 1.2E-09 4.1E-09 19.8
87 1.56 3.4E-07 3.4E-07 2.8E-09 9.7E-09 26.5

108 1.43 6.6E-07 6.6E-07 5.3E-09 1.9E-08 32.9
120 1.26 9.0E-07 9.0E-07 7.2E-09 2.6E-08 36.5
132 1.09 1.2E-06 1.2E-06 9.6E-09 3.4E-08 40.2
144 1.32 1.6E-06 1.6E-06 1.3E-08 4.4E-08 43.8
174 5.81 2.8E-06 2.8E-06 2.2E-08 7.8E-08 53.0
300 5.04 1.4E-05 1.4E-05 1.1E-07 4.0E-07 91.3

450** 4.17 4.8E-05 4.8E-05 3.8E-07 1.3E-06 137.0
Total 31.3

PM10/PM multiplier = 0.181

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

** Maximum droplet size governed by atmospheric dispersion.
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X. EMERGENCY DIESEL ENGINES

EP42 Emergency Diesel Engine Driven Generator

Design Data
Generator size 1000 KW = 1341 hp
Heat Rate 10.2 MMBtu/Hr
Annual Hours of Operation 500 hr/yr
Fuel Flow: 73 gal/hr
Annual Fuel: 36,500 gal

Emissions

CO
g/kWhr 0.98
lb/MMBtu 0.21
lb/hr 2.16
ton/year 0.54

NOx
g/kWhr 5.85
lb/MMBtu 1.26
lb/hr 13
ton/year 3.22

SO2
lb/MMBtu 1.6E-03
lb/hr 0.016
ton/year 4.1E-03

PM
g/kWhr 0.16
lb/MMBtu 0.035
lb/hr 0.35
ton/year 0.088

PM10
g/kWhr 0.16
lb/MMBtu 0.035
lb/hr 0.35
ton/year 0.088

VOC
lb/MMBtu 0.10
lb/hr 1.02
ton/year 0.26

H2SO4
lb/MMBtu 3.7E-04
lb/hr 3.7E-03
ton/year 9.4E-04

An Emergency Diesel Engine Driven Generator will be installed at the Facility to provide electric power for safe plant shutdown and 
critical load operation in the event of loss of the electrical grid.  Operation of the generator will be limited to weekly testing and 
emergency use.

CO, NOx, PM, and PM10 emissions are based vendor quotes to be compliant with NSPS Subpart IIII limits.  VOC emissions are based 
on a vendor cut-sheet for a Tier I compliant non-road diesel engine rated more than 560 kW.  SO2 emissions are calculated assuming a 
fuel sulfur content of 15 ppm.  H2SO4 emissions are calculated based on SO2 emissions and an assumed oxidatation rate of 15%.
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EP43 Emergency Diesel Engine Driven Firewater Pump

Design Data
Firewater pump size: 460 hp
Heat Rate: 3.15 MMBtu/hr
Annual Hours of Operation: 150 hours
Fuel Flow: 23 gal/hr
Annual Fuel: 3,404 gal

Emissions

CO
g.HP-hr 0.47
lb/MMBtu 0.15
lb/hr 0.48
ton/year 0.036

NOx
g.HP-hr 5.11
lb/MMBtu 1.65
lb/hr 5.18
ton/year 0.39

SO2
lb/MMBtu 1.6E-03
lb/hr 5.0E-03
ton/year 3.8E-04

PM
g.HP-hr 0.07
lb/MMBtu 0.023
lb/hr 0.071
ton/year 5.3E-03

PM10
g.HP-hr 0.07
lb/MMBtu 0.023
lb/hr 0.071
ton/year 5.3E-03

VOC
lb/MMBtu 0.09
lb/hr 0.28
ton/year 0.021

H2SO4
lb/MMBtu 3.7E-04
lb/hr 1.2E-03
ton/year 8.7E-05

The Facility will have a Diesel Engine Driven Firewater Pump for emergency situations.  Operation of the firewater pump will be limited to 
weekly testing and emergency use.

The EPA AP-42, Table 3.3-1 emission factors are used to estimate VOC emissions.  Vendor guarantees are used to estimate CO, NOx, 
PM, and PM10 emissions.  SO2 emissions are calculated assuming a fuel sulfur content of 15 ppm.  H2SO4 emissions are calculated 
based on SO2 emissions and an assumed oxidatation rate of 15%.
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XI. STORAGE TANKS

ANNUAL EMISSION

MAXIMUM HOURLY EMISSIONS

Emission factor (Annual basis):

where:
Lw= working loss, lb/yr
Mv= vapor molecular weight, lb/lb-mole
Pva= vapor pressure at daily average liquid surface temperature, psia
Q= annual net throughput, bbl year
Kn= turnover factor = 1 for turnovers less than or equal to 36
Kp= working loss product factor = 1 for gasoline and diesel fuel

Revised to estimate hourly emissions:

Emission factor (Hourly basis):

where:
Lw= working loss, lb/hr
Mv= vapor molecular weight, lb/lb-mole
Pva= vapor pressure at time of tank filling, psia
Q= hourly throughput, bbl

EP44 500,000 Gallon Distillate Oil Storage Tank

Tank System Design Data
Tank Shell Height = 57 ft
Tank Diameter = 40 ft
Tank Turnovers = 8

Emissions

EPA Tanks Summary:
Annual VOC Emissions: 120.89 lb/yr

Tank Maximum Hourly Emissions:
Emission factor:

where:
Lw= working loss, lb/hr
Mv= vapor molecular weight, lb/lb-mole = 130 lb/lb-mole
Pva= vapor pressure at time of tank filling, psia = 0.022 psia
Q= hourly throughput, bbl = 11 bbl

Emission factor: 0.031 lb/hr

VOC = 0.031 lb/hr
VOC = 0.060 tons/yr

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 conditions.

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

The Facility will have a 500,000 gallon vertical fixed roof storage tank for low sulfur distillate fuel oil for use in the auxiliary boiler and the PC 
boilers during startup.  The tank will be equipped with conservation vent valves.  The fuel oil storage tank will be bermed to contain 
approximately 125% of the contents of the tank. The berm will be impervious to water and oil.  

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.

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

PNVAVW KQKPM.L 00100=

QPM.L VAVW 00100=

QPM.L VAVW 00100=
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EP45 20,000 Gallon Distillate Oil Storage Tank

Tank System Design Data
Tank Shell Height = 18 ft
Tank Diameter = 16 ft
Tank Turnovers = 14

Emissions

EPA Tanks Summary:
Annual VOC Emissions: 7.79 lb/yr

Tank Maximum Hourly Emissions:
Emission factor:

where:
Lw= working loss, lb/hr
Mv= vapor molecular weight, lb/lb-mole = 130 lb/lb-mole
Pva= vapor pressure at time of tank filling, psia = 0.022 psia
Q= hourly throughput, bbl = 1 bbl

Emission factor: 2.2E-03 lb/hr

VOC = 2.2E-03 lb/hr
VOC = 3.9E-03 tons/yr

EP46 1,000 Gallon Diesel Fuel Storage Tank

Tank System Design Data
Tank Shell Height = 1.5 ft
Tank Width = 8 ft
Tank Length= 12.5 ft
Turnovers per year = 40

Emissions

EPA Tanks Summary:
Annual VOC Emissions: 1.19 lb/yr

Tank Maximum Hourly Emissions:
Emission factor:

where:
Lw= working loss, lb/hr
Mv= vapor molecular weight, lb/lb-mole = 130 lb/lb-mole
Pva= vapor pressure at time of tank filling, psia = 0.022 psia
Q= hourly throughput, bbl = 0.07 bbl

Emission factor: 1.9E-04 lb/hr

VOC = 1.9E-04 lb/hr
VOC = 6.0E-04 tons/yr

The Facility will have a 1,000 gallon horizontal storage tank for diesel fuel for use in the Emergency Diesel Fuel-Fired Generator.  The tank 
will be equipped with conservation vent valves.  

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.

The Facility will have a 20,000 gallon vertical fixed roof storage tank for low sulfur distillate fuel oil for use in the Facility vehicles and 
equipment.  The tank will be equipped with conservation vent valves.  

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.

QPM.L VAVW 00100=

QPM.L VAVW 00100=
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EP47 580 Gallon Diesel Fuel Storage Tank

Tank System Design Data
Tank Diameter = 3.75 ft
Tank Shell Length = 7 ft
Turnovers per year = 7

Emissions

EPA Tanks Summary:
Annual VOC Emissions: 0.13 lb/yr

Tank Maximum Hourly Emissions:
Emission factor:

where:
Lw= working loss, lb/hr
Mv= vapor molecular weight, lb/lb-mole = 130 lb/lb-mole
Pva= vapor pressure at time of tank filling, psia = 0.022 psia
Q= hourly throughput, bbl = 9.5E-03 bbl

Emission factor: 2.7E-05 lb/hr

VOC = 2.7E-05 lb/hr
VOC = 6.5E-05 tons/yr

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

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.

QPM.L VAVW 00100=
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EP48 150 Gallon Unleaded Gasoline Storage Tank

Tank System Design Data
Tank Shell Length = 5 ft
Tank Diameter = 3 ft
Tank Turnovers = 12

Emissions

EPA Tanks Summary:
Annual VOC Emissions: 71.68 lb/yr

Tank Maximum Hourly Emissions:
Emission factor:

where:
Lw= working loss, lb/hr
Mv= vapor molecular weight, lb/lb-mole = 66 lb/lb-mole
Pva= vapor pressure at time of tank filling, psia = 10.5 psia
Q= hourly throughput, bbl = 4.9E-03 bbl

Emission factor: 3.4E-03 lb/hr

VOC = 3.4E-03 lb/hr
VOC = 0.036 tons/yr

The Facility will have a 150 gallon unleaded gasoline horizontal storage tank for use in plant vehicles.  A fuel dispensing station will be 
located adjacent to the storage tank.  The tank will be equipped with conservation vent valves.  

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.

QPM.L VAVW 00100=
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EP01 Boiler HAP Emissions 

Megawatts (gross, nominal) 815
Load Condition 100%
Megawatts (Net, nominal) 750
Coal flow (lb/hr) 893,319
Coal Flow (tons/hr) 447
Heat Input (mmBtu/hr, HHV) 7,325

HCL 0.027 lb/MMBtu 1.98E+02 95% A 9.9E+00 4.3E+01 7647-01-0
HF .0134 lb/MMBtu 9.82E+01 95% A 4.9E+00 2.1E+01 7664-39-3
Antimony (Sb) 2.2E-04 lb/MMBtu 1.61E+00 99% A 1.6E-02 7.1E-02 7440-36-0
Arsenic (As) 1.3E-03 lb/MMBtu 9.52E+00 99% A 9.5E-02 4.2E-01 7440-38-2
Beryllium (Be) 4.3E-04 lb/MMBtu 3.15E+00 99% A 3.1E-02 1.4E-01 7440-41-7
Cadmium (Cd) 3.2E-05 lb/MMBtu 2.34E-01 99% A 2.3E-03 1.0E-02 7440-43-9
Chromium (Cr) 2.0E-03 lb/MMBtu 1.47E+01 99% A 1.5E-01 6.4E-01 7440-47-3
Formaldehyde 2.4E-04 lb/ton 1.07E-01 B 1.1E-01 4.7E-01 50-00-0
Manganese (Mn) 1.3E-02 lb/MMBtu 9.52E+01 99% A 9.5E-01 4.2E+00 7439-96-5
Mercury (Hg) 1.5E-05 lb/mwhr 1.22E-02 C 1.2E-02 5.4E-02 7439-97-6
Nickel (Ni) 2.4E-03 lb/MMBtu 1.39E+01 99% A 1.4E-01 6.1E-01 7440-02-0
Selenium (Se) 5.0E-04 lb/MMBtu 2.91E+00 99% A 2.9E-02 1.3E-01 7782-49-2
Cobalt (Co) 9.9E-04 lb/MMBtu 5.80E+00 99% A 5.8E-02 2.5E-01 7440-48-4
PAH - Biphenyl 1.7E-06 lb/ton 7.59E-04 D 7.6E-04 3.3E-03 92-52-4
PAH - Acenaphthene 5.1E-07 lb/ton 2.28E-04 D 2.3E-04 1.0E-03 83-32-9
PAH - Acenaphthylene 2.5E-07 lb/ton 1.12E-04 D 1.1E-04 4.9E-04 208-96-8
PAH - Anthracene 2.1E-07 lb/ton 9.38E-05 D 9.4E-05 4.1E-04 120-12-7
PAH - Benzo(a)anthracene 8.0E-08 lb/ton 3.57E-05 D 3.6E-05 1.6E-04 56-55-3
PAH - Benzo(a)pyrene 3.8E-08 lb/ton 1.70E-05 D 1.7E-05 7.4E-05 50-32-8
PAH - Benzo(b,)fluoranthene 1.1E-07 lb/ton 4.91E-05 D 4.9E-05 2.2E-04 205-99-2
PAH - Benzo(j)fluoranthene 1.1E-07 lb/ton 4.91E-05 D 4.9E-05 2.2E-04 205-82-3
PAH - Benzo(k)fluoranthene 1.1E-07 lb/ton 4.91E-05 D 4.9E-05 2.2E-04 207-08-9
PAH - Benzo(g,h,i)perylene 2.7E-08 lb/ton 1.21E-05 D 1.2E-05 5.3E-05 191-24-2
PAH - Chrysene 1.0E-07 lb/ton 4.47E-05 D 4.5E-05 2.0E-04 218-01-9
PAH - Fluoranthene 7.1E-07 lb/ton 3.17E-04 D 3.2E-04 1.4E-03 206-44-0
PAH - Fluorene 9.1E-07 lb/ton 4.06E-04 D 4.1E-04 1.8E-03 86-73-7
PAH - Indeno(1,2,3-cd)pyrene 6.1E-08 lb/ton 2.72E-05 D 2.7E-05 1.2E-04 193-39-5
PAH - Naphthalene 1.3E-05 lb/ton 5.81E-03 D 5.8E-03 2.5E-02 91-20-3
PAH - Phenanthrene 2.7E-06 lb/ton 1.21E-03 D 1.2E-03 5.3E-03 85-01-8
PAH - Pyrene 3.3E-07 lb/ton 1.47E-04 D 1.5E-04 6.5E-04 129-00-0
PAH - 5-Methyl chrysene 2.2E-08 lb/ton 9.83E-06 D 9.8E-06 4.3E-05 3697-24-3
Acetaldehyde 5.7E-04 lb/ton 2.55E-01 B 2.5E-01 1.1E+00 75-07-0
Acetophenone 1.5E-05 lb/ton 6.70E-03 B 6.7E-03 2.9E-02 98-86-2
Acrolein 2.9E-04 lb/ton 1.30E-01 B 1.3E-01 5.7E-01 107-02-8
Benzene 1.3E-03 lb/ton 5.81E-01 B 5.8E-01 2.5E+00 71-43-2
Benzyl chloride 7.0E-04 lb/ton 3.13E-01 B 3.1E-01 1.4E+00 100-44-7
Bis(2-ethylhexyl)phthalate 7.3E-05 lb/ton 3.26E-02 B 3.3E-02 1.4E-01 117-81-7
Bromoform 3.9E-05 lb/ton 1.74E-02 B 1.7E-02 7.6E-02 75-25-2
Carbon disulfide 1.3E-04 lb/ton 5.81E-02 B 5.8E-02 2.5E-01 75-15-0
2-Chloroacetophenone 7.0E-06 lb/ton 3.13E-03 B 3.1E-03 1.4E-02 532-27-4
Chlorobenzene 2.2E-05 lb/ton 9.83E-03 B 9.8E-03 4.3E-02 108-90-7
Chloroform 5.9E-05 lb/ton 2.64E-02 B 2.6E-02 1.2E-01 67-66-3
Cumene 5.3E-06 lb/ton 2.37E-03 B 2.4E-03 1.0E-02 98-82-8
Cyanide 1.3E-05 lb/MMBtu 9.52E-02 E 9.5E-02 4.2E-01 57-12-5
2,4-Dinitrotoluene 2.8E-07 lb/ton 1.25E-04 B 1.3E-04 5.5E-04 121-14-2
Dimethyl sulfate 4.8E-05 lb/ton 2.14E-02 B 2.1E-02 9.4E-02 77-78-1
Ethyl benzene 9.4E-05 lb/ton 4.20E-02 B 4.2E-02 1.8E-01 100-41-4
Ethyl chloride 4.2E-05 lb/ton 1.88E-02 B 1.9E-02 8.2E-02 75-00-3
Ethylene dichloride 4.0E-05 lb/ton 1.79E-02 B 1.8E-02 7.8E-02 107-06-2
Ethylene dibromide 1.2E-06 lb/ton 5.36E-04 B 5.4E-04 2.3E-03 106-93-4
Hexane 6.7E-05 lb/ton 2.99E-02 B 3.0E-02 1.3E-01 110-54-3
Isophorone 5.8E-04 lb/ton 2.59E-01 B 2.6E-01 1.1E+00 78-59-1
Methyl bromide 1.6E-04 lb/ton 7.15E-02 B 7.1E-02 3.1E-01 74-95-3

Pollutant Emission 
Factor

Emission 
Factor Units

Emission 
Rate (lb/hr)

Pollutant 
Code

Min. Control 
Efficiency Notes

Controlled 
Emission 

Rate (lb/hr)

Controlled 
Emission 

Rate  
(tons/year)
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Methyl chloride 5.3E-04 lb/ton 2.37E-01 B 2.4E-01 1.0E+00 74-87-3
Methyl ethyl ketone 3.9E-04 lb/ton 1.74E-01 B 1.7E-01 7.6E-01 78-93-3
Methyl hydrazine 1.7E-04 lb/ton 7.59E-02 B 7.6E-02 3.3E-01 60-34-4
Methyl methacrylate 2.0E-05 lb/ton 8.93E-03 B 8.9E-03 3.9E-02 80-62-6
Methyl tert butyl ether 3.5E-05 lb/ton 1.56E-02 B 1.6E-02 6.8E-02 1634-04-4
Methylene chloride 2.9E-04 lb/ton 1.30E-01 B 1.3E-01 5.7E-01 75-09-2
Phenol 1.6E-05 lb/ton 7.15E-03 B 7.1E-03 3.1E-02 108-95-2
Propionaldehyde 3.8E-04 lb/ton 1.70E-01 B 1.7E-01 7.4E-01 123-38-6
Tetrachloroethylene 4.3E-05 lb/ton 1.92E-02 B 1.9E-02 8.4E-02 127-18-4
Toluene 2.4E-04 lb/ton 1.07E-01 B 1.1E-01 4.7E-01 108-88-3
1,1,1-Trichloroethane 2.0E-05 lb/ton 8.93E-03 B 8.9E-03 3.9E-02 71-55-6
Styrene 2.5E-05 lb/ton 1.12E-02 B 1.1E-02 4.9E-02 100-42-5
Xylenes 3.7E-05 lb/ton 1.65E-02 B 1.7E-02 7.2E-02 1330-20-7
Vinyl acetate 7.6E-06 lb/ton 3.39E-03 B 3.4E-03 1.5E-02 108-05-4
2,3,7,8-TCDD 1.43E-11 lb/ton 6.39E-09 F 6.4E-09 2.8E-08 1746-01-6

TOTAL 19 85

A = Values based upon coal concentration data from COALQUAL.
B = Emission Factor Source: AP-42, Table 1.1-14, 5th edition (9/98)
C = Emission Factor Source: Facility Proposed Limit
D = Emission Factor Source: AP-42, Table 1.1-13, 5th edition (9/98)
E = Emission Factor Source: EEI EPRI Subcommittee Recommendation
F = Emission Factor Source: AP-42, Table 1.1-12, 5th edition (9/98)
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EP03 Auxiliary Boiler HAP Emissions

Heat Input (MMBtu/hr) 400
Fuel Heating Value (Btu/lb) 19,200
Fuel Density (lb/gal) 7.23
Fuel Flow (lb/hr) 20,833
Fuel Flow (gal/hr) 2,882
Annual Operating Hours 4800
Annual Fuel (gal) 13,831,259

Arsenic 4 lb/1012 Btu G 1.6E-03 3.8E-03
Beryllium 3 lb/1012 Btu G 1.2E-03 2.9E-03
Cadmium 3 lb/1012 Btu G 1.2E-03 2.9E-03
Chromium 3 lb/1012 Btu G 1.2E-03 2.9E-03
Copper 6 lb/1012 Btu G 2.4E-03 5.8E-03
Lead 9 lb/1012 Btu G 3.6E-03 8.6E-03
Mercury 3 lb/1012 Btu G 1.2E-03 2.9E-03
Manganese 6 lb/1012 Btu G 2.4E-03 5.8E-03
Nickel 3 lb/1012 Btu G 1.2E-03 2.9E-03
Selenium 15 lb/1012 Btu G 6.0E-03 1.4E-02
Zinc 4 lb/1012 Btu G 1.6E-03 3.8E-03
Benzene 2.14E-04 lb/103 gallon H 6.2E-04 1.5E-03
Ethylbenzene 6.36E-05 lb/103 gallon H 1.8E-04 4.4E-04
Formaldehyde 3.30E-02 lb/103 gallon H 9.5E-02 2.3E-01
Napthalene 1.13E-03 lb/103 gallon H 3.3E-03 7.8E-03
1,1,1-Trichlorethane 2.36E-04 lb/103 gallon H 6.8E-04 1.6E-03
Toluene 6.20E-03 lb/103 gallon H 1.8E-02 4.3E-02
o-Xylene 1.09E-04 lb/103 gallon H 3.1E-04 7.5E-04
Acenaphthene 2.11E-05 lb/103 gallon H 6.1E-05 1.5E-04
Acenaphthylene 2.53E-07 lb/103 gallon H 7.3E-07 1.7E-06
Anthracene 1.22E-06 lb/103 gallon H 3.5E-06 8.4E-06
Benz(a)anthracene 4.01E-06 lb/103 gallon H 1.2E-05 2.8E-05
Benzo(b,k)fluoranthene 1.48E-06 lb/103 gallon H 4.3E-06 1.0E-05
Benzo(g,h,I)perylene 2.26E-06 lb/103 gallon H 6.5E-06 1.6E-05
Chrysene 2.38E-06 lb/103 gallon H 6.9E-06 1.6E-05
Dibenzo(a,h) anthracene 1.67E-06 lb/103 gallon H 4.8E-06 1.2E-05
Fluoranthene 4.84E-06 lb/103 gallon H 1.4E-05 3.3E-05
Fluorene 4.47E-06 lb/103 gallon H 1.3E-05 3.1E-05
Indo(1,2,3-cd)pyrene 2.14E-06 lb/103 gallon H 6.2E-06 1.5E-05
Phenanthrene 1.05E-05 lb/103 gallon H 3.0E-05 7.3E-05
Pyrene 4.25E-06 lb/103 gallon H 1.2E-05 2.9E-05
OCDD 3.10E-09 lb/103 gallon H 8.9E-09 2.1E-08

TOTAL 0.142 0.34
G = Emission factor source: AP-42 Table 1.3-10 (9/98) for distillate oil
H = Emission factor source: AP-42 Table 1.3-9 (9/98) for distillate oil

Emission Rates

Pollutant Emission 
Factor Units Notes lb/hr tons/year

Elk Run Energy Station Page 31 of 32
Appendix C

HAP - Emission Calculations



Startup Time (hours) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Main Steam Flow (%MCR) 0 0 0 0 18 21 26 25 25 25 25 25 25 75 90 100

Coal Flow (pph) 0 0 0 13,958 27,916 55,832 111,665 223,330 223,330 223,330 223,330 223,330 223,330 669,989 803,987 893,319
Coal Flow (tons) 0 0 0 7 14 28 56 112 112 112 112 112 112 335 402 447
#2 Oil Flow (pph) 28,614 42,921 51,505 57,228 57,228 57,228 51,505 0 0 0 0 0 0 0 0 0
#2 Oil Flow (gallons) 3,958 5,937 7,124 7,915 7,915 7,915 7,124 0 0 0 0 0 0 0 0 0

Coal Heat Input (MMBtu/hr) 8,200 0 0 0 114 229 458 916 1,831 1,831 1,831 1,831 1,831 1,831 5,494 6,593 7,325
Oil Heat Input (MMBtu/hr) 19,200 549 824 989 1,099 1,099 1,099 989 0 0 0 0 0 0 0 0 0
Total Heat Input (MMBtu/hr) 549 824 989 1,213 1,328 1,557 1,905 1,831 1,831 1,831 1,831 1,831 1,831 5,494 6,593 7,325

Stack Exit Temp. (ºF) 60 86 112 138 164 190 216 242 268 297 165 165 165 165 165 165
Stack Exit Flow (acfm) 175,124 262,686 315,223 386,732 384,742 451,077 551,906 530,679 530,679 530,679 530,679 530,679 530,679 1,592,036 1,910,444 2,122,715

CO (lb/MMBtu) 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.15 0.15 0.15

NOx (lb/MMBtu) before SCR 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.25 0.25 0.25 0.25 0.25 0.25
NOx (lb/MMBtu) after SCR 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.25 0.09 0.09 0.07 0.07 0.07

Max coal sulfur content (%) 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66% 0.66%
Design coal sulfur content (%) 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46% 0.46%
Max oil sulfur content (%) 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05
SO2 (lb/MMBtu) before scrubber 1.120 1.6E-03 1.6E-03 1.6E-03 0.11 0.19 0.33 0.54 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12
SO2 (lb/MMBtu) after scrubber 1.6E-03 1.6E-03 1.6E-03 0.11 0.19 0.33 0.54 1.12 1.12 1.12 0.56 0.12 0.09 0.09 0.09 0.09

Coal ash content (%) 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31% 5.31%
Oil ash content (%) 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02%

PM total (lb/MMBtu) after baghouse 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033
PM10 total (lb/MMbtu) after baghouse 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033
PM filterable (lb/MMBtu) after baghouse 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
PM10 filterable (lb/MMBtu) after baghouse 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

VOC (lb/MMBtu) 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 3.6E-03 3.6E-03 3.6E-03

lead (lb/MMBtu) 0 0 0 1.1E-06 2.1E-06 3.5E-06 5.8E-06 1.2E-05 1.2E-05 1.2E-05 1.2E-05 1.2E-05 1.2E-05 1.2E-05 1.2E-05 1.2E-05

fluoride (as HF) (lb/MMBtu) 0 0 0 1.2E-03 2.2E-03 3.8E-03 6.3E-03 1.3E-02 1.3E-02 1.3E-02 1.3E-02 6.7E-04 6.7E-04 6.7E-04 6.7E-04 6.7E-04

H2SO4 (lb/MMBtu) before scrubber 6.0E-05 6.0E-05 6.0E-05 4.1E-03 7.4E-03 0.013 0.021 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043
H2SO4 (lb/MMBtu) after scrubber 6.0E-05 6.0E-05 6.0E-05 4.1E-03 7.4E-03 0.013 0.021 0.043 0.043 0.043 0.043 7.0E-03 4.8E-03 3.4E-03 3.4E-03 3.4E-03

Hg (lb/MMBtu) 0 0 0 3.5E-06 6.4E-06 1.1E-05 1.8E-05 3.7E-05 3.7E-05 3.7E-05 3.7E-05 2.5E-05 2.5E-05 2.5E-05 2.5E-05 2.5E-05

Ammonia (ppm) 0 0 0 0 0 0 0 0 0 0 10 10 10 5 5 5

CO Emissions (lb/hr) 247 371 445 546 597 700 857 824 824 824 824 824 824 824 989 1,099
NOx Emissions (lb/hr) 247 371 445 546 597 700 857 824 824 824 458 165 165 385 461 513
SO2 Emissions (lb/hr) 0.86 1.29 1.55 130 258 514 1,027 2,051 2,051 2,051 1,026 220 165 494 593 659
PM Total Emissions (lb/hr) 18 27 33 40 44 51 63 60 60 60 60 60 60 181 218 242
PM10 Total Emissions (lb/hr) 18 27 33 40 44 51 63 60 60 60 60 60 60 181 218 242
PM Filterable Emissions (lb/hr) 8 12 15 18 20 23 29 27 27 27 27 27 27 82 99 110
PM10 Filterable Emissions (lb/hr) 8 12 15 18 20 23 29 27 27 27 27 27 27 82 99 110
VOC Emissions (lb/hr) 5.49 8.24 9.89 12.13 13.28 16 19 18 18 18 18 18 18 20 24 26
lead (lb/hr) 0 0 0 0.001 0.0027 0.005 0.011 0.022 0.022 0.022 0.022 0.022 0.022 0.066 0.079 0.088
HF (lb/hr) 0 0 0 1.49 2.98 5.95 12 24 24 24 24 1.23 1.23 3.68 4.42 4.91
H2SO4 (lb/hr) 0.033 0.049 0.059 4.97 9.88 20 39 79 79 79 79 12.82 8.74 19 22 25
Hg (lb/hr) 0 0 0 0 8.5E-03 0.017 0.034 0.068 0.068 0.068 0.068 0.046 0.046 0.14 0.16 0.18
ammonia (lb/hr) 0 0 0 0 0 0 0 0 0 0 8 8 8 12 14 16

Allow for three hours for start-up and stabilization of the dry FGD system, SCR, activated carbon, and ammonia feed systems.

Cold Startup of Boiler, Coal and #2 oil

Elk Run Energy Station Page 32 of 32
Appendix C

Startup - Emission Calculations



TANKS 4.0.9d
Emissions Report - Detail Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: EP-44
 City: Waterloo
 State: Iowa
 Company:
 Type of Tank: Vertical Fixed Roof Tank
 Description: 500,000 Gallon Distillate Oil Storage Tank

Tank Dimensions  
 Shell Height (ft): 57.00
 Diameter (ft): 40.00
 Liquid Height (ft) : 54.00
 Avg. Liquid Height (ft): 27.00
 Volume (gallons): 500,000.00
 Turnovers: 8.00
 Net Throughput(gal/yr): 4,000,000.00
 Is Tank Heated (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good

Roof Characteristics  
 Type: Dome
 Height (ft) 0.00
 Radius (ft) (Dome Roof) 40.00

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Waterloo, Iowa (Avg Atmospheric Pressure = 14.28 psia)
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EP-44 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil no. 2 Jan 33.23 29.22 37.24 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Feb 35.98 31.57 40.39 46.47  0.0031 0.0031 0.0032 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Mar 42.60 37.93 47.27 46.47  0.0035 0.0031 0.0041 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Apr 49.24 43.46 55.01 46.47  0.0044 0.0036 0.0055 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 May 54.92 48.64 61.19 46.47  0.0055 0.0043 0.0068 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jun 59.11 52.59 65.63 46.47  0.0063 0.0050 0.0079 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jul 60.84 54.56 67.13 46.47  0.0067 0.0054 0.0083 130.0000      188.00  Option 1: VP60 = .0065 VP70 = .009
Distillate fuel oil no. 2 Aug 59.27 53.15 65.39 46.47  0.0064 0.0051 0.0078 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Sep 55.05 49.18 60.92 46.47  0.0055 0.0044 0.0067 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Oct 49.36 44.00 54.71 46.47  0.0044 0.0037 0.0054 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Nov 42.52 38.40 46.64 46.47  0.0035 0.0031 0.0040 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Dec 35.61 31.93 39.29 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
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EP-44 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 

Detail Calculations (AP-42)

Month: January February March April May June July August September October November December

Standing Losses (lb): 2.7385 2.7263 3.5017 5.2955 7.2980 8.3422 8.7197 8.0754 6.5950 5.0494 2.9335 2.4553
   Vapor Space Volume (cu ft): 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Vented Vapor Saturation Factor: 0.9946 0.9946 0.9940 0.9924 0.9906 0.9891 0.9885 0.9891 0.9905 0.9924 0.9940 0.9946
             
Tank Vapor Space Volume:  
   Vapor Space Volume (cu ft): 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441 41,146.8441
   Tank Diameter (ft): 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000
   Vapor Space Outage (ft): 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436
   Tank Shell Height (ft): 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000 57.0000
   Average Liquid Height (ft): 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000 27.0000
   Roof Outage (ft): 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436
             
Roof Outage (Dome Roof)             
   Roof Outage (ft): 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436 2.7436
   Dome Radius (ft): 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000
   Shell Radius (ft): 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000 20.0000
             
Vapor Density  
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Daily Avg. Liquid Surface Temp. (deg. R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Average Ambient Temp. (deg. F): 14.5500 20.0000 34.1500 48.2000 60.1500 69.0500 73.0500 70.2500 61.8500 50.1000 35.7000 20.3000
   Ideal Gas Constant R  
       (psia cuft / (lb-mol-deg R)): 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731
   Liquid Bulk Temperature (deg. R): 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358
   Tank Paint Solar Absorptance (Shell): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Tank Paint Solar Absorptance (Roof): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Daily Total Solar Insulation             
       Factor (Btu/sqft day): 600.5921 862.9744 1,155.8146 1,495.9281 1,808.7563 2,015.9336 1,996.8974 1,738.9569 1,349.6666 961.0108 590.4395 491.1340
  
Vapor Space Expansion Factor  
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Daily Vapor Temperature Range (deg. R): 16.0348 17.6438 18.6777 23.1046 25.0977 26.0838 25.1292 24.4774 23.4884 21.4224 16.4905 14.7218
   Daily Vapor Pressure Range (psia): 0.0000 0.0001 0.0010 0.0019 0.0025 0.0029 0.0029 0.0027 0.0023 0.0018 0.0009 0.0000
   Breather Vent Press. Setting Range(psia): 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Pressure at Daily Minimum Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0031 0.0036 0.0043 0.0050 0.0054 0.0051 0.0044 0.0037 0.0031 0.0031
   Vapor Pressure at Daily Maximum Liquid  
       Surface Temperature (psia): 0.0031 0.0032 0.0041 0.0055 0.0068 0.0079 0.0083 0.0078 0.0067 0.0054 0.0040 0.0031
   Daily Avg. Liquid Surface Temp. (deg R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Min. Liquid Surface Temp. (deg R): 488.8908 491.2389 497.5997 503.1317 508.3116 512.2593 514.2324 512.8169 508.8454 503.6699 498.0692 491.6020
   Daily Max. Liquid Surface Temp. (deg R): 496.9082 500.0608 506.9385 514.6841 520.8604 525.3012 526.7970 525.0556 520.5896 514.3811 506.3144 498.9629
   Daily Ambient Temp. Range (deg. R): 18.3000 18.8000 18.3000 22.2000 22.9000 22.9000 21.7000 22.5000 23.7000 23.4000 19.0000 17.2000
             
Vented Vapor Saturation Factor  
   Vented Vapor Saturation Factor: 0.9946 0.9946 0.9940 0.9924 0.9906 0.9891 0.9885 0.9891 0.9905 0.9924 0.9940 0.9946
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   Vapor Pressure at Daily Average Liquid:  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Space Outage (ft): 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436 32.7436
  
Working Losses (lb): 3.1984 3.1984 3.5738 4.5328 5.6573 6.5228 6.9242 6.5549 5.6844 4.5498 3.5627 3.1984
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Net Throughput (gal/mo.): 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333 333,333.3333
   Annual Turnovers: 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000
   Turnover Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
   Maximum Liquid Volume (gal): 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000 500,000.0000
   Maximum Liquid Height (ft): 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000 54.0000
   Tank Diameter (ft): 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000
   Working Loss Product Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
             
  
Total Losses (lb): 5.9369 5.9247 7.0755 9.8283 12.9552 14.8649 15.6440 14.6303 12.2794 9.5992 6.4962 5.6537
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Emissions Report for: January, February, March, April, May, June, July, August, September, October, November, 
December  

EP-44 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil no. 2 57.16 63.73 120.89
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TANKS 4.0.9d
Emissions Report - Detail Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: EP-45
 City: Waterloo
 State: Iowa
 Company:
 Type of Tank: Vertical Fixed Roof Tank
 Description: 20,000 Gallon Diesel Fuel Storage Tank

Tank Dimensions  
 Shell Height (ft): 18.00
 Diameter (ft): 16.00
 Liquid Height (ft) : 14.00
 Avg. Liquid Height (ft): 7.00
 Volume (gallons): 20,000.00
 Turnovers: 14.00
 Net Throughput(gal/yr): 280,000.00
 Is Tank Heated (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good

Roof Characteristics  
 Type: Dome
 Height (ft) 0.00
 Radius (ft) (Dome Roof) 16.00

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Waterloo, Iowa (Avg Atmospheric Pressure = 14.28 psia)
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EP-45 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil no. 2 Jan 33.23 29.22 37.24 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Feb 35.98 31.57 40.39 46.47  0.0031 0.0031 0.0032 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Mar 42.60 37.93 47.27 46.47  0.0035 0.0031 0.0041 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Apr 49.24 43.46 55.01 46.47  0.0044 0.0036 0.0055 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 May 54.92 48.64 61.19 46.47  0.0055 0.0043 0.0068 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jun 59.11 52.59 65.63 46.47  0.0063 0.0050 0.0079 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jul 60.84 54.56 67.13 46.47  0.0067 0.0054 0.0083 130.0000      188.00  Option 1: VP60 = .0065 VP70 = .009
Distillate fuel oil no. 2 Aug 59.27 53.15 65.39 46.47  0.0064 0.0051 0.0078 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Sep 55.05 49.18 60.92 46.47  0.0055 0.0044 0.0067 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Oct 49.36 44.00 54.71 46.47  0.0044 0.0037 0.0054 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Nov 42.52 38.40 46.64 46.47  0.0035 0.0031 0.0040 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Dec 35.61 31.93 39.29 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
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EP-45 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 

Detail Calculations (AP-42)

Month: January February March April May June July August September October November December

Standing Losses (lb): 0.1624 0.1617 0.2078 0.3145 0.4340 0.4965 0.5192 0.4807 0.3922 0.2999 0.1741 0.1456
   Vapor Space Volume (cu ft): 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Vented Vapor Saturation Factor: 0.9980 0.9980 0.9978 0.9972 0.9965 0.9960 0.9957 0.9959 0.9965 0.9972 0.9978 0.9980
             
Tank Vapor Space Volume:  
   Vapor Space Volume (cu ft): 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361 2,432.3361
   Tank Diameter (ft): 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000
   Vapor Space Outage (ft): 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974
   Tank Shell Height (ft): 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000 18.0000
   Average Liquid Height (ft): 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000
   Roof Outage (ft): 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974
             
Roof Outage (Dome Roof)             
   Roof Outage (ft): 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974 1.0974
   Dome Radius (ft): 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000
   Shell Radius (ft): 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000 8.0000
             
Vapor Density  
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Daily Avg. Liquid Surface Temp. (deg. R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Average Ambient Temp. (deg. F): 14.5500 20.0000 34.1500 48.2000 60.1500 69.0500 73.0500 70.2500 61.8500 50.1000 35.7000 20.3000
   Ideal Gas Constant R  
       (psia cuft / (lb-mol-deg R)): 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731
   Liquid Bulk Temperature (deg. R): 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358
   Tank Paint Solar Absorptance (Shell): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Tank Paint Solar Absorptance (Roof): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Daily Total Solar Insulation             
       Factor (Btu/sqft day): 600.5921 862.9744 1,155.8146 1,495.9281 1,808.7563 2,015.9336 1,996.8974 1,738.9569 1,349.6666 961.0108 590.4395 491.1340
  
Vapor Space Expansion Factor  
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Daily Vapor Temperature Range (deg. R): 16.0348 17.6438 18.6777 23.1046 25.0977 26.0838 25.1292 24.4774 23.4884 21.4224 16.4905 14.7218
   Daily Vapor Pressure Range (psia): 0.0000 0.0001 0.0010 0.0019 0.0025 0.0029 0.0029 0.0027 0.0023 0.0018 0.0009 0.0000
   Breather Vent Press. Setting Range(psia): 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Pressure at Daily Minimum Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0031 0.0036 0.0043 0.0050 0.0054 0.0051 0.0044 0.0037 0.0031 0.0031
   Vapor Pressure at Daily Maximum Liquid  
       Surface Temperature (psia): 0.0031 0.0032 0.0041 0.0055 0.0068 0.0079 0.0083 0.0078 0.0067 0.0054 0.0040 0.0031
   Daily Avg. Liquid Surface Temp. (deg R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Min. Liquid Surface Temp. (deg R): 488.8908 491.2389 497.5997 503.1317 508.3116 512.2593 514.2324 512.8169 508.8454 503.6699 498.0692 491.6020
   Daily Max. Liquid Surface Temp. (deg R): 496.9082 500.0608 506.9385 514.6841 520.8604 525.3012 526.7970 525.0556 520.5896 514.3811 506.3144 498.9629
   Daily Ambient Temp. Range (deg. R): 18.3000 18.8000 18.3000 22.2000 22.9000 22.9000 21.7000 22.5000 23.7000 23.4000 19.0000 17.2000
             
Vented Vapor Saturation Factor  
   Vented Vapor Saturation Factor: 0.9980 0.9980 0.9978 0.9972 0.9965 0.9960 0.9957 0.9959 0.9965 0.9972 0.9978 0.9980
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   Vapor Pressure at Daily Average Liquid:  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Space Outage (ft): 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974 12.0974
  
Working Losses (lb): 0.2239 0.2239 0.2502 0.3173 0.3960 0.4566 0.4847 0.4588 0.3979 0.3185 0.2494 0.2239
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Net Throughput (gal/mo.): 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333 23,333.3333
   Annual Turnovers: 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000
   Turnover Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
   Maximum Liquid Volume (gal): 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000 20,000.0000
   Maximum Liquid Height (ft): 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000 14.0000
   Tank Diameter (ft): 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000 16.0000
   Working Loss Product Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
             
  
Total Losses (lb): 0.3863 0.3856 0.4579 0.6318 0.8300 0.9531 1.0039 0.9395 0.7901 0.6184 0.4235 0.3695
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Emissions Report for: January, February, March, April, May, June, July, August, September, October, November, 
December  

EP-45 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil no. 2 4.00 3.79 7.79
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TANKS 4.0.9d
Emissions Report - Detail Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: EP46
 City: Waterloo
 State: Iowa
 Company:
 Type of Tank: Vertical Fixed Roof Tank
 Description: 1,000 Gallon Diesel Fuel Storage Tank

Tank Dimensions  
 Shell Height (ft): 5.00
 Diameter (ft): 11.25
 Liquid Height (ft) : 1.45
 Avg. Liquid Height (ft): 1.45
 Volume (gallons): 1,000.00
 Turnovers: 40.00
 Net Throughput(gal/yr): 40,000.00
 Is Tank Heated (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good

Roof Characteristics  
 Type: Dome
 Height (ft) 0.00
 Radius (ft) (Dome Roof) 11.25

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Waterloo, Iowa (Avg Atmospheric Pressure = 14.28 psia)
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EP46 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil no. 2 Jan 33.23 29.22 37.24 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Feb 35.98 31.57 40.39 46.47  0.0031 0.0031 0.0032 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Mar 42.60 37.93 47.27 46.47  0.0035 0.0031 0.0041 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Apr 49.24 43.46 55.01 46.47  0.0044 0.0036 0.0055 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 May 54.92 48.64 61.19 46.47  0.0055 0.0043 0.0068 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jun 59.11 52.59 65.63 46.47  0.0063 0.0050 0.0079 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jul 60.84 54.56 67.13 46.47  0.0067 0.0054 0.0083 130.0000      188.00  Option 1: VP60 = .0065 VP70 = .009
Distillate fuel oil no. 2 Aug 59.27 53.15 65.39 46.47  0.0064 0.0051 0.0078 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Sep 55.05 49.18 60.92 46.47  0.0055 0.0044 0.0067 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Oct 49.36 44.00 54.71 46.47  0.0044 0.0037 0.0054 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Nov 42.52 38.40 46.64 46.47  0.0035 0.0031 0.0040 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Dec 35.61 31.93 39.29 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
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EP46 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 

Detail Calculations (AP-42)

Month: January February March April May June July August September October November December

Standing Losses (lb): 0.0287 0.0286 0.0367 0.0557 0.0768 0.0879 0.0920 0.0851 0.0694 0.0531 0.0308 0.0258
   Vapor Space Volume (cu ft): 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Vented Vapor Saturation Factor: 0.9993 0.9993 0.9992 0.9990 0.9987 0.9986 0.9985 0.9985 0.9987 0.9990 0.9992 0.9993
             
Tank Vapor Space Volume:  
   Vapor Space Volume (cu ft): 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797 429.5797
   Tank Diameter (ft): 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500
   Vapor Space Outage (ft): 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216
   Tank Shell Height (ft): 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000
   Average Liquid Height (ft): 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500
   Roof Outage (ft): 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716
             
Roof Outage (Dome Roof)             
   Roof Outage (ft): 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716 0.7716
   Dome Radius (ft): 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500
   Shell Radius (ft): 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250 5.6250
             
Vapor Density  
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Daily Avg. Liquid Surface Temp. (deg. R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Average Ambient Temp. (deg. F): 14.5500 20.0000 34.1500 48.2000 60.1500 69.0500 73.0500 70.2500 61.8500 50.1000 35.7000 20.3000
   Ideal Gas Constant R  
       (psia cuft / (lb-mol-deg R)): 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731
   Liquid Bulk Temperature (deg. R): 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358
   Tank Paint Solar Absorptance (Shell): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Tank Paint Solar Absorptance (Roof): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Daily Total Solar Insulation             
       Factor (Btu/sqft day): 600.5921 862.9744 1,155.8146 1,495.9281 1,808.7563 2,015.9336 1,996.8974 1,738.9569 1,349.6666 961.0108 590.4395 491.1340
  
Vapor Space Expansion Factor  
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Daily Vapor Temperature Range (deg. R): 16.0348 17.6438 18.6777 23.1046 25.0977 26.0838 25.1292 24.4774 23.4884 21.4224 16.4905 14.7218
   Daily Vapor Pressure Range (psia): 0.0000 0.0001 0.0010 0.0019 0.0025 0.0029 0.0029 0.0027 0.0023 0.0018 0.0009 0.0000
   Breather Vent Press. Setting Range(psia): 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Pressure at Daily Minimum Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0031 0.0036 0.0043 0.0050 0.0054 0.0051 0.0044 0.0037 0.0031 0.0031
   Vapor Pressure at Daily Maximum Liquid  
       Surface Temperature (psia): 0.0031 0.0032 0.0041 0.0055 0.0068 0.0079 0.0083 0.0078 0.0067 0.0054 0.0040 0.0031
   Daily Avg. Liquid Surface Temp. (deg R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Min. Liquid Surface Temp. (deg R): 488.8908 491.2389 497.5997 503.1317 508.3116 512.2593 514.2324 512.8169 508.8454 503.6699 498.0692 491.6020
   Daily Max. Liquid Surface Temp. (deg R): 496.9082 500.0608 506.9385 514.6841 520.8604 525.3012 526.7970 525.0556 520.5896 514.3811 506.3144 498.9629
   Daily Ambient Temp. Range (deg. R): 18.3000 18.8000 18.3000 22.2000 22.9000 22.9000 21.7000 22.5000 23.7000 23.4000 19.0000 17.2000
             
Vented Vapor Saturation Factor  
   Vented Vapor Saturation Factor: 0.9993 0.9993 0.9992 0.9990 0.9987 0.9986 0.9985 0.9985 0.9987 0.9990 0.9992 0.9993
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   Vapor Pressure at Daily Average Liquid:  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Space Outage (ft): 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216 4.3216
  
Working Losses (lb): 0.0293 0.0293 0.0328 0.0416 0.0519 0.0598 0.0635 0.0601 0.0521 0.0417 0.0327 0.0293
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Net Throughput (gal/mo.): 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333 3,333.3333
   Annual Turnovers: 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000 40.0000
   Turnover Factor: 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167 0.9167
   Maximum Liquid Volume (gal): 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.0000
   Maximum Liquid Height (ft): 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500 1.4500
   Tank Diameter (ft): 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500 11.2500
   Working Loss Product Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
             
  
Total Losses (lb): 0.0580 0.0579 0.0695 0.0972 0.1287 0.1477 0.1554 0.1452 0.1215 0.0948 0.0634 0.0551
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Emissions Report for: January, February, March, April, May, June, July, August, September, October, November, 
December  

EP46 - Vertical Fixed Roof Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil no. 2 0.52 0.67 1.19
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TANKS 4.0.9d
Emissions Report - Detail Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: EP-47
 City: Waterloo
 State: Iowa
 Company:
 Type of Tank: Horizontal Tank
 Description: 580 Gallon Diesel Fuel Storage Tank

Tank Dimensions  
 Shell Length (ft): 7.00
 Diameter (ft): 3.75
 Volume (gallons): 580.00
 Turnovers: 7.00
 Net Throughput(gal/yr): 4,060.00
 Is Tank Heated (y/n): N
 Is Tank Underground (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Waterloo, Iowa (Avg Atmospheric Pressure = 14.28 psia)
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EP-47 - Horizontal Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil no. 2 Jan 33.23 29.22 37.24 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Feb 35.98 31.57 40.39 46.47  0.0031 0.0031 0.0032 130.0000      188.00  Option 1: VP40 = .0031
Distillate fuel oil no. 2 Mar 42.60 37.93 47.27 46.47  0.0035 0.0031 0.0041 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Apr 49.24 43.46 55.01 46.47  0.0044 0.0036 0.0055 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 May 54.92 48.64 61.19 46.47  0.0055 0.0043 0.0068 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jun 59.11 52.59 65.63 46.47  0.0063 0.0050 0.0079 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Jul 60.84 54.56 67.13 46.47  0.0067 0.0054 0.0083 130.0000      188.00  Option 1: VP60 = .0065 VP70 = .009
Distillate fuel oil no. 2 Aug 59.27 53.15 65.39 46.47  0.0064 0.0051 0.0078 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Sep 55.05 49.18 60.92 46.47  0.0055 0.0044 0.0067 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065
Distillate fuel oil no. 2 Oct 49.36 44.00 54.71 46.47  0.0044 0.0037 0.0054 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Nov 42.52 38.40 46.64 46.47  0.0035 0.0031 0.0040 130.0000      188.00  Option 1: VP40 = .0031 VP50 = .0045
Distillate fuel oil no. 2 Dec 35.61 31.93 39.29 46.47  0.0031 0.0031 0.0031 130.0000      188.00  Option 1: VP40 = .0031
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EP-47 - Horizontal Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 

Detail Calculations (AP-42)

Month: January February March April May June July August September October November December

Standing Losses (lb): 0.0033 0.0033 0.0042 0.0064 0.0088 0.0101 0.0106 0.0098 0.0080 0.0061 0.0035 0.0030
   Vapor Space Volume (cu ft): 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Vented Vapor Saturation Factor: 0.9997 0.9997 0.9997 0.9996 0.9995 0.9994 0.9993 0.9994 0.9995 0.9996 0.9997 0.9997
             
Tank Vapor Space Volume:  
   Vapor Space Volume (cu ft): 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437 49.2437
   Tank Diameter (ft): 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500
   Effective Diameter (ft): 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827 5.7827
   Vapor Space Outage (ft): 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750
   Tank Shell Length (ft): 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000
  
Vapor Density             
   Vapor Density (lb/cu ft): 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Daily Avg. Liquid Surface Temp. (deg. R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Average Ambient Temp. (deg. F): 14.5500 20.0000 34.1500 48.2000 60.1500 69.0500 73.0500 70.2500 61.8500 50.1000 35.7000 20.3000
   Ideal Gas Constant R  
       (psia cuft / (lb-mol-deg R)): 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731
   Liquid Bulk Temperature (deg. R): 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358
   Tank Paint Solar Absorptance (Shell): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Daily Total Solar Insulation  
       Factor (Btu/sqft day): 600.5921 862.9744 1,155.8146 1,495.9281 1,808.7563 2,015.9336 1,996.8974 1,738.9569 1,349.6666 961.0108 590.4395 491.1340
  
Vapor Space Expansion Factor             
   Vapor Space Expansion Factor: 0.0283 0.0314 0.0331 0.0413 0.0447 0.0463 0.0443 0.0432 0.0416 0.0380 0.0287 0.0255
   Daily Vapor Temperature Range (deg. R): 16.0348 17.6438 18.6777 23.1046 25.0977 26.0838 25.1292 24.4774 23.4884 21.4224 16.4905 14.7218
   Daily Vapor Pressure Range (psia): 0.0000 0.0001 0.0010 0.0019 0.0025 0.0029 0.0029 0.0027 0.0023 0.0018 0.0009 0.0000
   Breather Vent Press. Setting Range(psia): 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Pressure at Daily Minimum Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0031 0.0036 0.0043 0.0050 0.0054 0.0051 0.0044 0.0037 0.0031 0.0031
   Vapor Pressure at Daily Maximum Liquid             
       Surface Temperature (psia): 0.0031 0.0032 0.0041 0.0055 0.0068 0.0079 0.0083 0.0078 0.0067 0.0054 0.0040 0.0031
   Daily Avg. Liquid Surface Temp. (deg R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Min. Liquid Surface Temp. (deg R): 488.8908 491.2389 497.5997 503.1317 508.3116 512.2593 514.2324 512.8169 508.8454 503.6699 498.0692 491.6020
   Daily Max. Liquid Surface Temp. (deg R): 496.9082 500.0608 506.9385 514.6841 520.8604 525.3012 526.7970 525.0556 520.5896 514.3811 506.3144 498.9629
   Daily Ambient Temp. Range (deg. R): 18.3000 18.8000 18.3000 22.2000 22.9000 22.9000 21.7000 22.5000 23.7000 23.4000 19.0000 17.2000
  
Vented Vapor Saturation Factor  
   Vented Vapor Saturation Factor: 0.9997 0.9997 0.9997 0.9996 0.9995 0.9994 0.9993 0.9994 0.9995 0.9996 0.9997 0.9997
   Vapor Pressure at Daily Average Liquid:             
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Vapor Space Outage (ft): 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750 1.8750
  
             
Working Losses (lb): 0.0032 0.0032 0.0036 0.0046 0.0057 0.0066 0.0070 0.0067 0.0058 0.0046 0.0036 0.0032
   Vapor Molecular Weight (lb/lb-mole): 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000 130.0000
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   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.0031 0.0031 0.0035 0.0044 0.0055 0.0063 0.0067 0.0064 0.0055 0.0044 0.0035 0.0031
   Net Throughput (gal/mo.): 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333 338.3333
   Annual Turnovers: 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000
   Turnover Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
   Tank Diameter (ft): 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500 3.7500
   Working Loss Product Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
             
  
Total Losses (lb): 0.0065 0.0065 0.0078 0.0110 0.0146 0.0167 0.0176 0.0164 0.0137 0.0107 0.0071 0.0062
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Emissions Report for: January, February, March, April, May, June, July, August, September, October, November, 
December  

EP-47 - Horizontal Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil no. 2 0.06 0.08 0.13
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TANKS 4.0.9d
Emissions Report - Detail Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: EP-48
 City: Waterloo
 State: Iowa
 Company:
 Type of Tank: Horizontal Tank
 Description: 150 Gallon Unleaded Gasoline Storage Tank

Tank Dimensions  
 Shell Length (ft): 5.00
 Diameter (ft): 3.00
 Volume (gallons): 150.00
 Turnovers: 12.00
 Net Throughput(gal/yr): 1,800.00
 Is Tank Heated (y/n): N
 Is Tank Underground (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Waterloo, Iowa (Avg Atmospheric Pressure = 14.28 psia)
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EP-48 - Horizontal Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Gasoline (RVP 12) Jan 33.23 29.22 37.24 46.47  3.7278 3.4244 4.0525 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Feb 35.98 31.57 40.39 46.47  3.9482 3.5996 4.3236 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Mar 42.60 37.93 47.27 46.47  4.5219 4.1108 4.9655 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Apr 49.24 43.46 55.01 46.47  5.1628 4.6014 5.7777 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) May 54.92 48.64 61.19 46.47  5.7668 5.1024 6.4984 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Jun 59.11 52.59 65.63 46.47  6.2481 5.5128 7.0595 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Jul 60.84 54.56 67.13 46.47  6.4563 5.7276 7.2570 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Aug 59.27 53.15 65.39 46.47  6.2666 5.5728 7.0275 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Sep 55.05 49.18 60.92 46.47  5.7814 5.1564 6.4654 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Oct 49.36 44.00 54.71 46.47  5.1747 4.6515 5.7440 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Nov 42.52 38.40 46.64 46.47  4.5149 4.1507 4.9043 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
Gasoline (RVP 12) Dec 35.61 31.93 39.29 46.47  3.9182 3.6273 4.2276 64.0000      92.00  Option 4: RVP=12, ASTM Slope=3
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EP-48 - Horizontal Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 

Detail Calculations (AP-42)

Month: January February March April May June July August September October November December

Standing Losses (lb): 2.0968 2.2756 3.2692 4.8612 6.5772 7.6271 8.0520 7.4194 5.9682 4.6601 2.7672 2.0548
   Vapor Space Volume (cu ft): 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114
   Vapor Density (lb/cu ft): 0.0451 0.0475 0.0537 0.0605 0.0668 0.0718 0.0740 0.0720 0.0670 0.0606 0.0536 0.0472
   Vapor Space Expansion Factor: 0.0864 0.0998 0.1186 0.1678 0.2057 0.2353 0.2360 0.2212 0.1926 0.1554 0.1038 0.0818
   Vented Vapor Saturation Factor: 0.7714 0.7611 0.7356 0.7090 0.6857 0.6681 0.6608 0.6675 0.6851 0.7085 0.7359 0.7625
             
Tank Vapor Space Volume:  
   Vapor Space Volume (cu ft): 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114 22.5114
   Tank Diameter (ft): 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
   Effective Diameter (ft): 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713 4.3713
   Vapor Space Outage (ft): 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000
   Tank Shell Length (ft): 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000
  
Vapor Density             
   Vapor Density (lb/cu ft): 0.0451 0.0475 0.0537 0.0605 0.0668 0.0718 0.0740 0.0720 0.0670 0.0606 0.0536 0.0472
   Vapor Molecular Weight (lb/lb-mole): 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 3.7278 3.9482 4.5219 5.1628 5.7668 6.2481 6.4563 6.2666 5.7814 5.1747 4.5149 3.9182
   Daily Avg. Liquid Surface Temp. (deg. R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Average Ambient Temp. (deg. F): 14.5500 20.0000 34.1500 48.2000 60.1500 69.0500 73.0500 70.2500 61.8500 50.1000 35.7000 20.3000
   Ideal Gas Constant R  
       (psia cuft / (lb-mol-deg R)): 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731 10.731
   Liquid Bulk Temperature (deg. R): 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358 506.1358
   Tank Paint Solar Absorptance (Shell): 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700 0.1700
   Daily Total Solar Insulation  
       Factor (Btu/sqft day): 600.5921 862.9744 1,155.8146 1,495.9281 1,808.7563 2,015.9336 1,996.8974 1,738.9569 1,349.6666 961.0108 590.4395 491.1340
  
Vapor Space Expansion Factor             
   Vapor Space Expansion Factor: 0.0864 0.0998 0.1186 0.1678 0.2057 0.2353 0.2360 0.2212 0.1926 0.1554 0.1038 0.0818
   Daily Vapor Temperature Range (deg. R): 16.0348 17.6438 18.6777 23.1046 25.0977 26.0838 25.1292 24.4774 23.4884 21.4224 16.4905 14.7218
   Daily Vapor Pressure Range (psia): 0.6281 0.7239 0.8548 1.1763 1.3960 1.5468 1.5294 1.4547 1.3090 1.0925 0.7536 0.6002
   Breather Vent Press. Setting Range(psia): 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600 0.0600
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 3.7278 3.9482 4.5219 5.1628 5.7668 6.2481 6.4563 6.2666 5.7814 5.1747 4.5149 3.9182
   Vapor Pressure at Daily Minimum Liquid  
       Surface Temperature (psia): 3.4244 3.5996 4.1108 4.6014 5.1024 5.5128 5.7276 5.5728 5.1564 4.6515 4.1507 3.6273
   Vapor Pressure at Daily Maximum Liquid             
       Surface Temperature (psia): 4.0525 4.3236 4.9655 5.7777 6.4984 7.0595 7.2570 7.0275 6.4654 5.7440 4.9043 4.2276
   Daily Avg. Liquid Surface Temp. (deg R): 492.8995 495.6498 502.2691 508.9079 514.5860 518.7803 520.5147 518.9363 514.7175 509.0255 502.1918 495.2825
   Daily Min. Liquid Surface Temp. (deg R): 488.8908 491.2389 497.5997 503.1317 508.3116 512.2593 514.2324 512.8169 508.8454 503.6699 498.0692 491.6020
   Daily Max. Liquid Surface Temp. (deg R): 496.9082 500.0608 506.9385 514.6841 520.8604 525.3012 526.7970 525.0556 520.5896 514.3811 506.3144 498.9629
   Daily Ambient Temp. Range (deg. R): 18.3000 18.8000 18.3000 22.2000 22.9000 22.9000 21.7000 22.5000 23.7000 23.4000 19.0000 17.2000
  
Vented Vapor Saturation Factor  
   Vented Vapor Saturation Factor: 0.7714 0.7611 0.7356 0.7090 0.6857 0.6681 0.6608 0.6675 0.6851 0.7085 0.7359 0.7625
   Vapor Pressure at Daily Average Liquid:             
       Surface Temperature (psia): 3.7278 3.9482 4.5219 5.1628 5.7668 6.2481 6.4563 6.2666 5.7814 5.1747 4.5149 3.9182
   Vapor Space Outage (ft): 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000
  
             
Working Losses (lb): 0.8521 0.9025 1.0336 1.1801 1.3181 1.4281 1.4757 1.4324 1.3215 1.1828 1.0320 0.8956
   Vapor Molecular Weight (lb/lb-mole): 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000 64.0000
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   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 3.7278 3.9482 4.5219 5.1628 5.7668 6.2481 6.4563 6.2666 5.7814 5.1747 4.5149 3.9182
   Net Throughput (gal/mo.): 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000 150.0000
   Annual Turnovers: 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000 12.0000
   Turnover Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
   Tank Diameter (ft): 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
   Working Loss Product Factor: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
             
  
Total Losses (lb): 2.9489 3.1780 4.3028 6.0413 7.8953 9.0553 9.5277 8.8517 7.2896 5.8429 3.7992 2.9504
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Emissions Report for: January, February, March, April, May, June, July, August, September, October, November, 
December  

EP-48 - Horizontal Tank 
Waterloo, Iowa  

TANKS 4.0.9d
Emissions Report - Detail Format 
Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Gasoline (RVP 12) 14.05 57.63 71.68
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  Elk Run Project 
  Air Quality Dispersion Modeling Report  

 

 
  

 18 February 2008 

 
 

photochemical process, the effects of VOC emissions cannot be accurately modeled with 
Gaussian dispersion models.  Instead, other methodologies such as the “Scheffe tables” can be 
used to estimate impacts on ozone concentrations.  Because the Project will be a “NOX-
dominated” point source (i.e., NOX emissions will be greater than VOC emissions), the screening 
methodology from “VOC/NOX Point Source Screening Tables” developed by Scheffe (EPA-
OAQPS-TSD-SRAB, 1988) is not applicable to the Project.  Since the Scheffe tables are not 
applicable, typical Empirical Kinetic Modeling Approach (EKMA) isopleths were used to 
estimate the ozone impact associated with the Facility.   
 
The Project has a VOC to NOx emission ratio of 0.14 to 1.  Extrapolating a typical EMKA 
curve, this emission ratio can be determined to result in a negligible ozone concentration increase 
(e.g. less than 0.001 ppm). There are not any known methods for approximating 8-hour ozone 
contributions from a single source.  However, as a conservative estimate, the negligible ozone 
impact approximated from the EKMA curve combined with the 0.067 ppm 8-hour ozone design 
concentration at the Waverly monitoring station data shown above shows that the Project at its 
potential to emit could raise the design concentration from 0.067 ppm to less than 0.068 ppm.  
Raising the ozone levels by this amount would not cause an exceedance of the  standard of 0.08 
ppm.  This analysis indicates that the project will not cause or contribute to an ozone NAAQS 
violation. 
 

12.0 ASSOCIATED GROWTH ANALYSIS  
 
The growth analysis is a projection of the commercial, residential, industrial and other growth 
that will occur in the area due to the proposed source including an estimate of air emissions 
generated by the associated industrial, commercial, and residential growth5.   
 
The Waterloo Metropolitan Statistical Area (MSA) had an estimated population of 164,593 in 
2005 which was an increase of 1.5% over the 2000 census6.  Operation of the Facility is expected 
to create approximately 100 permanent jobs.  An unknown number of those jobs will be filled by 
existing residents.  For a conservative estimate, if all of the jobs created new population for the 
Waterloo MSA, then the new growth directly attributable to the Facility would be less than 0.3% 
of the estimated 2005 population (assuming one family of four per job).  Additionally, the 2000 
census identified that in 2000 there existed sufficient vacant homes and/or rental units to support 
the new permanent jobs to be created by the Facility if the overly conservative estimate is used 
that all the jobs will go to non-residents7.  Thus, there is no anticipated need for new homes to be 
built. 
 

                                                 
5 The construction workforce and growth are not considered based on the NSR Manual which states that “Excluded from consideration as associated 
sources are mobile sources and temporary sources.” NSR Manual, page D.3. Since construction will only exist for the first approximately 4 years, that 
will be temporary growth and thus not applicable to the required growth analysis. 
6 Population data taken from the Greater Cedar Valley Alliance website. http://www.cvedc.com/population.htm 
7 In 2000 there existed 2,076 vacant housing units.  http://data.iowadatacenter.org/datatables/MetroArea/metrohousingvacancy19902000.pdf 
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While the Facility will result in additional support jobs within the community to support the 
general needs of the Facility (i.e. office supplies, small parts, tools, equipment, etc.), that growth 
is not expected to be significant relative to historical retail sales for the area. 
 
Therefore, the anticipated increase in industrial, commercial, or residential growth in the area as 
a direct result of the proposed project will result in a negligible increase in air emissions given 
the location of the project and the area’s existing size and characteristics. 
 

13.0 ADDITIONAL CLASS II IMPACT ANALYSES 
 
For those PSD pollutants emitted above the significant emission thresholds at a major stationary 
source, an “additional impacts” analysis of the impairment to visibility, water, vegetation, and 
soils will be conducted (note that this analysis is separate from the Class I visibility and air 
quality related values analysis).   
 

13.1 Class II Visibility Analysis 
 
A Class II visibility analysis was performed to determine the visibility impacts on sensitive areas 
such as state parks and airports.  The visibility analysis was conducted according to EPA’s 
“Workbook for Plume Visual Screening and Analysis (Revised)” October 1992 (EPA-454/R-92-
023), using EPA’s VISCREEN model.  The VISCREEN model output and Level 2 
meteorological analysis spreadsheet are submitted on the attached modeling CD-ROM.   
 
The VISCREEN model calculates the contrast and color of the plume against a sky and terrain 
viewing background under specified meteorological conditions and observer viewing angles and 
distances, and compares the computed values against screening thresholds established for the 
areas of interest.  In this project, the areas being analyzed are designated as Class II areas, for 
which the Federal Land Managers do not have a defined role under the PSD regulations in 
evaluating air quality related values such as visibility.  Therefore, the screening criteria 
recommended for Class I areas under the Federal Land Managers’ guidance do not apply to the 
Class II visibility analysis, and are only used as a reference for comparison purposes. 
 
The DNR was consulted prior to completing the visibility analysis to ensure that appropriate 
Class II areas were considered.  DNR indicated that the following locations should be evaluated 
for visibility impacts:  
 

• Waterloo Municipal airport (sky background only).  This airport has a minimum distance 
to the Project of 11.8 km and a maximum distance of 15.7 km, with transport directions 
relative to the Project location ranging from 280 to 295 degrees. 
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• George Wyth Memorial Park (in Cedar falls just south of the airport).  This park has a 
minimum distance to the Project of 13.1 km and a maximum distance of 15.4 km, with 
transport directions relative to the Project location ranging from 272 to 279 degrees. 

 
• Siggelkov Access County Park, northeast of the Project. This park has a minimum 

distance to the Project of 11.8 km and a maximum distance of 14.4 km, with transport 
directions relative to the Project location ranging from 35 to 55 degrees. 

 
A VISCREEN Level 2 screening analysis was conducted.  A Level 2 analysis is more refined 
than a Level 1 analysis, and makes use of representative meteorological data to determine worst-
case plume dispersion conditions that allow transport of the plume from the source to the Class II 
area for time periods when a plume may be visible.  The Level 2 analysis is performed in two 
steps.  First, the representative meteorological data are processed to create a joint frequency 
distribution of wind speed and atmospheric stability class in the wind direction sectors that will 
transport source emissions to the Class II area of interest, for four separate time periods (1:00 to 
6:00, 7:00 to 12:00, 13:00 to 18:00, and 19:00 to 24:00).  Once the dispersion conditions are 
ranked from low to high dispersion potential for each time period, the cumulative frequency 
distribution is used to identify the specific combination of low-dispersion potential conditions 
that occur with a cumulative frequency of 1 percent or greater for each of the time periods.  In 
the second step of the Level 2 analysis, the dispersion conditions associated with a cumulative 
frequency of 1 percent or greater are input to the VISCREEN model to determine the potential 
impact on visibility of the plume under those conditions.  The DNR level-2 meteorological 
analysis program “viscreen_tool_v1.0” was used to determine the meteorological conditions to 
be modeled for the Level-2 analysis, using the Waterloo meteorological data.  This program was 
developed using the guidance, equations and constants available in the VISCREEN user guide, 
and DNR requires its use for all PSD analyses in the state of Iowa requiring a Level-2 visibility 
analysis.  The Level 2 meteorological 1 percent meteorological conditions (stability class and 
wind speed in m/sec) for the three Class II areas analyzed are as follows:  for the Waterloo 
airport, F and 3 for all hours of the day, and D and 5 for daylight hours; for Wyth Park, D and 4 
for all hours of the day; and for Siggelkov Park, F and 3 for all hours of the day, and D and 5 for 
daylight hours. 
 
Other required VISCREEN inputs for performing the analysis are source emission rates, source-
receptor distances and directions, and the background visual range.  The background visual range 
used for Iowa is 40 kilometers.  A conservative concentration was used for background ozone 
(0.080 ppm).  The entire project potential emission rates, in tons per year, were modeled using 
the stack parameters for the main boiler stack. 
 
The Class II visibility analysis results are presented in Table 11.  Results are tabulated for both 
all hours during the day, as well as only for daytime hours.  Visibility impacts are more 
important during daytime hours, when the illumination from the sun can result in a plume 
potentially being perceptible.  For two of the three Class II areas, the Level 2 delta E and contrast 
values exceed the Class I screening thresholds when using the “all hours” meteorology, while the 
delta E and contrast values are less than the Class I screening thresholds when using the 
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Table 11 – Class II Visibility Analysis Results 
 

Maximum Visual Impacts Inside Waterloo Airport Class II Area – All Hours 
                                     Delta E       Contrast 
                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10. 140.   15.7    29.  2.00  5.690*   .05   .055* 
  SKY     140. 140.   15.7    29.  2.00  2.709*   .05  -.067* 

 
Maximum Visual Impacts Inside Waterloo Airport Class II Area – Daytime Hours 
                                     Delta E       Contrast 
                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10. 140.   15.7    29.  3.34  1.200    .05   .012  
  SKY     140. 140.   15.7    29.  2.00   .586    .05  -.014 

Note: DNR directed the applicant to only consider sky impacts at the Waterloo airport. 
 

Maximum Visual Impacts Inside George Wyth Memorial Park – All Hours 
                                    Delta E       Contrast 

                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10. 124.   15.4    45.  4.25  1.162    .07   .011  
  SKY     140. 124.   15.4    45.  2.00   .605    .07  -.014  
  TERRAIN  10.  84.   13.1    84.  4.00  2.633    .09   .023  
  TERRAIN 140.  84.   13.1    84.  2.00   .391    .09   .011 

 
Maximum Visual Impacts Inside Siggelkov Access County Park – All Hours 

                                     Delta E       Contrast 
                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10. 130.   14.4    39.  2.00  5.133*   .05   .050* 
  SKY     140. 130.   14.4    39.  2.00  2.635*   .05  -.061* 
  TERRAIN  10.  84.   11.8    84.  2.00 10.814*   .05   .096* 
 TERRAIN 140.  84.   11.8    84.  2.00  1.733    .05   .046 

 
Maximum Visual Impacts Inside Siggelkov Access County Park –Daytime Hours 
                                     Delta E       Contrast 
                                   ===========   ============ 
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume 
 ======== ===== === ======== ===== ====  =====   ====  ===== 
  SKY      10. 130.   14.4    39.  4.07  1.079    .07   .010  
  SKY     140. 130.   14.4    39.  2.00   .561    .07  -.013  
  TERRAIN  10.  84.   11.8    84.  4.06  2.501    .09   .021  
  TERRAIN 140.  84.   11.8    84.  2.00   .362    .09   .009 

 
 



  Elk Run Project 
  Air Quality Dispersion Modeling Report  

 

 
  

 22 February 2008 

 
 

“daytime hours” meteorology.  This indicates that during daytime hours there would not be any 
perceptible visibility impacts from the Project.  Again, it must be noted that the delta E and 
contrast thresholds were developed for Class I areas with special protection, and do not apply for 
the Class II areas being analyzed.   
 

13.2 Soils and Vegetation Analysis 
 
A soils and vegetation analysis was conducted for all PSD pollutants that will be emitted in 
significant amounts.  The analysis was based on an inventory of the soils and vegetation types 
found in the area.  The inventory considered all vegetation with any commercial or recreational 
value.  Once the inventory was completed, relevant effects literature was reviewed to determine 
the sensitivity of the soils and vegetation, and this information was used to evaluate the predicted 
concentrations determined from the air modeling analyses.  Since multiple pollutants may impact 
soils and vegetation synergistically, the combined impacts of NOx and SO2 (if applicable) were 
evaluated.   
 
Two important references that were considered in this analysis were 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).  DNR has developed a 
Soil and Vegetation Analysis spreadsheet analysis tool that utilizes effects thresholds from these 
two EPA references and compares Project emission levels and air impacts to relevant thresholds.  
This spreadsheet was used in this analysis, and is submitted on the attached modeling CD-ROM.   
 
EREA commissioned Natural Resource Consulting to conduct a vegetation survey for the area 
surrounding the Facility.  The results of the survey showed that approximately 38% is corn, 33% 
is soybeans, 11% is ungrazed grassland, 5% is deciduous forest, and bottomland forest, 
coniferous forest, deciduous forest, grazed grassland, CRP grasslands, alfalfa, and other 
rowcrops are present at less than 3% each.  
 
The DNR Soil and Vegetation Analysis spreadsheet analysis tool was used to evaluate the 
Project impacts on sensitive soils and vegetation identified in the inventory.  EPA’s screening 
procedure is an eight step process, and each step is processed with the DNR analysis tool.  The 
steps and findings are presented below. 
 
Step 1: Input Data – The model predicted ambient concentrations of SO2, NO2, and lead are 
input to the spreadsheet, along with fluoride and H2S emissions and information on stack release 
characteristics. 
 
Step 2:  Compare predicted concentrations with Table 5.3 screening values – The SO2 and 
NO2 concentrations are compared to various effects thresholds for sensitive, intermediate, and 
tolerant species.  The results of this comparison indicate that Project impacts are below all 
screening thresholds. 
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Steps 3 through 7 :  Sensitivity of Plants and Animals to deposited concentrations of lead – 
The lead ambient concentrations are used to estimate lead deposition to soils and uptake by 
plants.  The results of this comparison indicate that Project impacts are far below all screening 
thresholds. 
 
Step 8:  Effects Screening Method using the Significant Emission Rates – The fluoride and 
hydrogen sulfide emission rates are compared to screening emission thresholds that assess the 
potential for deposition and direct exposure effects.  The results of this comparison indicate that 
Project emissions are below all screening emission thresholds with one exception, the direct 
effects emission threshold for fluoride emissions.  However, the actual modeled fluoride 
concentration of 0.1 ug/m3 for the 24-hr averaging period is less than the fluoride ambient 
screening concentration of 0.5 ug/m3 for a 10 day average as listed in Table 5.3 of EPA’s “A 
Screening Procedure for the Impacts of Air Pollution Sources on Plants, Soils, and Animals.”    
Since the direct comparison of modeled concentrations is more rigorous than using significant 
emission rate screening values, the conclusion is that the Project fluoride impacts are below the 
screening concentration thresholds.  
 
In summary, based on the comparison of Project impacts and emissions to various EPA threshold 
criteria, it is not expected the Project will cause impairment to surrounding soils or vegetation. 
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APPENDIX A – Project Emission and Stack Data and Layout Plots 
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Updated Fence line and AERMOD Receptor Grids – Close in Receptor Grid 
 

 
 
Note: Coordinates are UTM  Zone 15 NAD83.   
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Project Stack Parameter and Emission Data – Point Sources 
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Project Stack Parameter and Emission Data –Volume and Area Sources 
 
 

VOLUME SOURCES Easting (X) Northing (Y) Base Elev RelHt (m) SigY (m) SigZ (m) PM10 (total) PM10
Source ID Source Description (m) (m) (m) (m) (m) (m) lb/hr tons/yr
EP06 Stackout Conveyor 562572.25 4707415 266.8 10.7 4.7 9.9 2.8292E-03 1.2392E-02
EP07 Stackout Transfer Point 562601.25 4707509.5 267.08 15.2 2.1 7.1 9.6785E-01 4.7981E-01
EP08 Active Pile #1 562604 4707516 267.1 7.6 12.0 7.1 0 0
EP09 Active Pile #2 562649.25 4707544 267.36 7.6 12.0 7.1 0 0
EP10 Active Pile Reclaim 562596.75 4707550 267.1 0.9 3.5 0.4 8.2710E-03 1.6401E-02
EP11 Active Pile Conveyor 562778.56 4707642 269.09 3.0 4.7 1.4 2.0708E-03 9.0703E-03
EP12 Emergency Coal Pile 562699.88 4707551 267.72 9.1 12.4 8.5 5.0148E-01 2.1965E+00
EP13 Emergency Pile Reclaim 562647.44 4707586.5 267.51 0.9 3.5 0.4 8.2710E-03 1.6401E-02
EP14 Emergency Pile Conveyor 562816.56 4707657 269.83 3.0 3.3 1.4 1.5167E-03 6.6430E-03
EP16 Reclaim Conveyor 562891.25 4707737 272.49 21.3 3.6 9.9 1.8083E-03 7.9205E-03
EP18 Inactive Pile 562735.13 4707404.5 267.68 4.6 55.0 4.3 1.3904E-01 6.0898E-01
EP21 Biomass Transfer Point 562891.69 4707633.5 271.19 1.8 0.7 0.9 1.9357E-02 2.2001E-02
EP25 Submerged Chain Conveyor 562977.38 4707842.5 276.31 1.8 0.7 0.9 5.5417E-04 2.4273E-03
EP26 Bottom Ash Transfer Point #1 562977.38 4707842.5 276.31 1.8 0.7 0.9 5.4538E-03 2.1155E-03
EP27 Bottom Ash Bunker 562977.38 4707842.5 276.31 1.8 0.7 0.9 7.4506E-02 3.2633E-01
EP28 Bottom Ash Transfer Point #2 562977.38 4707842.5 276.31 1.8 0.7 0.9 1.6361E-02 2.1155E-03

AREA SOURCES
Source ID Source Description Easting (X) Northing (Y) Base Elev RelHt (m) Radius PM~10HR PM~10ANN

(m) (m) (m) (m) (m) lb/hr tons/yr
EP08A Area Active Pile1 562601.75 4707509.5 267.08 7.6 29 2.1492E-01 9.4135E-01
EP09A Area Active Pile 2 562649.63 4707548 267.38 7.6 29 2.1492E-01 9.4135E-01

ROADWAYS PM10 (total) PM10 (total)
lb/hr tpy

EP20 Biomass Truck Bed Wind Erosion 0.029 0.13
EP29 Bottom Ash Truck Bed Wind Erosion 0.029 0.13
EP38 Paved Roadway Travel 0.042 0.19

Totals 0.101 0.441
NOTE: Add biomass truck and bottom ash truck "wind erosion" emissions to landfill road emissions and model as part of roadway
Each road element is 20 meters center to center (sigY should be 9.3), with release ht 1 m, and sigz =1.3 m.

Total Roadway Emissions Pm10 lb/hr 0.101 #sources 84 lb/hr/source 1.1984E-03
PM10- tpy 0.44 #sources 84 tpy/source 5.2490E-03




