




TAB A. SUMMARY

Alternative 1 Payne Gap/Larson Site

VOC CO NOx SO2 PM10 PM2.5 CO2

Activity Year Tons Tons Tons Tons Tons Tons Metric Tons
Construction 1 7.81 32.40 108.78 1.90 217.60 27.06 11,232
Construction 2 7.81 32.40 108.78 1.90 147.10 20.01 11,232
Operations Yearly 0.70 29.33 21.36 0.18 1.16 0.58 1,271

Alternative 2 Roxana Site

VOC CO NOx SO2 PM10 PM2.5 CO2

Activity Year Tons Tons Tons Tons Tons Tons Metric Tons
Construction 1 3.48 14.06 43.62 0.95 158.82 18.16 4,644
Construction 2 3.48 14.06 43.62 0.95 158.82 18.16 4,644
Construction 3 3.48 14.06 43.62 0.95 158.82 18.16 4,644
Operations Yearly 0.70 29.33 21.36 0.18 1.16 0.58 1,271



TAB B. CONSTRUCTION EMISSIONS

Alternative 1 - Payne Gap/Larson

Table 1.1 Clearing
218 acres

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Dozer 2,529           145 0.58 0.38 1.41 4.17 0.12 0.30 0.29 536
Loader/Backhoe 2,529           87 0.21 1.43 7.35 6.35 0.15 1.06 1.03 692
Small Backhoe 2,529           55 0.21 1.43 7.35 6.35 0.15 1.06 1.03 692

VOC CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb lb
Dozer 176.60 663.13 1,956.81 54.03 138.78 134.61 251,166

Loader w/ integral Backhoe 145.84 748.63 646.67 15.15 108.29 105.04 70,450
Small backhoe 92.20 473.27 408.81 9.58 68.46 66.41 44,538

VOC CO NOx SO2 PM10 PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Dump Truck 1,158 230 16 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck 28.56 150.98 677.18 0.34 28.24 27.37 64,555

Subtotal in lbs 443 2036 3689 79 344 333 430709

Clearing Grand Total in Tons 0.22 1.02 1.84 0.04 0.17 0.17

Clearing Grand Total in Metric Tons 195.4

Table 1.2 Site Prep
Site Prep - Excavate/Fill (CY) 25,760,829 CY  

Grading (SY) 1,055,120 SY Assume compact 0.5 feet (0.166 yards) = 175,150 CY

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Excavator 85,869 243 0.59 0.34 1.21 4.03 0.12 0.22 0.22 536
Skid Steer Loader 103,043 160 0.23 0.38 1.47 4.34 0.12 0.31 0.30 536
Dozer (Rubber Tired) 93,336 145 0.59 0.38 1.41 4.17 0.12 0.30 0.29 536
Compactor 1,297 103 0.58 0.40 1.57 4.57 0.12 0.32 0.31 536
Grader 375 285 0.58 0.34 1.21 4.07 0.12 0.23 0.22 536

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Excavator 9,334.40 32,820.31 109,366.82 3,128.13 6,047.26 5,865.84 14,542,105

Skid Steer Loader 3,203.99 12,288.30 36,268.76 963.29 2,553.02 2,476.43 4,478,179
Dozer (Rubber Tired) 6,630.48 24,897.59 73,469.64 2,028.50 5,210.52 5,054.20 9,430,197

Compactor 67.51 268.33 780.18 19.69 54.53 52.89 91,526
Grader 46.94 164.93 555.75 15.74 30.80 29.87 73,160

VOC CO NOx SO2 PM10 PM2.5 CO2

MPH lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile

Dump Truck (14 CY) 85,869 5 230 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck (12 CY) 4,990.66 26,381.47 118,326.87 59.19 4,935.37 4,782.13 11,280,045

Subtotal in lb: 24,274 96,821 338,768 6,215 18,832 18,261 39,895,212

Site Prep Grand Total in Tons 12.14 48.41 169.38 3.11 9.42 9.13

Site Prep Grand Total in Metric Tons 18,096        

Table 1.3  Gravel Work 12,257 CY

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Dozer 125 185 0.59 0.34 1.21 4.08 0.12 0.23 0.22 536
Wheel Loader for Spreading 157 87 0.59 0.35 1.25 4.23 0.12 0.24 0.23 536
Compactor 346 103 0.43 0.36 1.34 4.45 0.12 0.26 0.25 536

VOC CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb lb
Dozer 7.42 26.07 88.11 2.49 4.88 4.74 11,570

Wheel Loader for Spreading 4.43 15.85 53.74 1.46 3.03 2.94 6,801
Compactor 8.69 32.35 107.58 2.78 6.21 6.03 12,947

VOC CO NOx SO2 PM10 PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Dump Truck 44,754 230 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck 68.09 359.91 1614.28 0.81 67.33 65.24 153,888

Subtotal (lbs): 89 434 1,864 8 81 79 185,207

Off-road Equipment Hours Engine HP Load Factor

Off-road Equipment

Hours of 

Operation Engine HP Load Factor

On-road Equipment

Hours of 

Operation Engine HP Speed (mph)

On-road Equipment Miles Engine HP

Off-road Equipment Hours Engine HP Load Factor

On-road Equipment Miles Engine HP



Gravel Work Grand Total in Tons 0.04 0.22 0.93 0.00 0.04 0.04

Gravel Work Grand Total in Metric Tons 84

Table 1.4 Concrete Work
Foundation Work 6,532 CY

Sidewalks, etc. 435 CY
Total 6,967 CY Note:  Assume all excavated soil is accounted for in Excavate/Fill and Trenching 

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Concrete Mixer 382 3.5 0.43 0.69 3.04 6.17 0.13 0.54 0.52 588
Concrete Truck 346 300 0.43 0.38 1.75 6.18 0.11 0.27 0.26 530

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Concrete Mixer 0.87 3.86 7.83 0.16 0.69 0.66 746
Concrete Truck 37.31 171.62 607.77 11.21 26.41 25.62 52,092

Subtotal (lbs): 38 175 616 11 27 26 52,838

Concrete Work Grand Total in Tons 0.02 0.09 0.31 0.01 0.01 0.01

Concrete Work Grand Total in Metric Tons 24

Table 1.5 Building Construction
352,726 SF Foundation
795,151 SF Total

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Crane 4,050 330 0.58 0.25 1.22 5.26 0.11 0.21 0.20 530
Concrete Truck 4,050 300 0.43 0.19 1.45 4.32 0.12 0.21 0.20 536
Diesel Generator 3,240 40 0.43 0.26 1.41 3.51 0.11 0.23 0.22 536
Telehandler 8,100 99 0.59 0.51 3.94 4.93 0.13 0.52 0.51 595
Scissors Lift 6,480 83 0.59 0.51 3.94 4.93 0.13 0.52 0.51 595
Skid Steer Loader 4,050 67 0.59 1.69 7.97 6.70 0.15 1.19 1.15 691
Pile Driver 18,951 260 0.43 0.46 1.55 5.90 0.11 0.31 0.30 530
All Terrain Forklift 162 84 0.59 0.51 3.94 4.93 0.13 0.52 0.51 595

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Crane 419.87 2083.97 8988.25 194.94 354.97 344.32 906,208

Concrete Truck 216.07 1675.27 4976.34 132.86 241.94 234.69 617,636
Diesel Generator 32.25 173.08 430.99 13.26 28.49 27.63 65,873

Telehandler 531.45 4109.13 5140.90 133.40 543.53 527.22 620,179
Scissors Lift 356.45 2756.02 3448.04 89.47 364.55 353.61 415,959

Skid Steer Loader 597.30 2812.06 2363.91 52.44 419.69 407.10 243,832
Pile Driver 2167.58 7248.75 27568.82 532.17 1466.10 1422.12 2,474,001

All Terrain Forklift 9.02 69.73 87.24 2.26 9.22 8.95 10,524

VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Delivery Truck 19,439 265 45 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Delivery Truck 1330.77 7034.69 31552.17 15.78 1316.03 1275.17 3,007,854

Subtotal (lbs): 5,661 27,963 84,557 1,167 4,745 4,601 8,362,065

Building Construction Grand Total in Tons 2.83 13.98 42.28 0.58 2.37 2.30

Building Construction Grand Total in Metric Tons 3,793

Table 1.6 Paving
Pavement - Surface Area 234,173 SF 5,725 CY

Paving - HMA 155,959 CF

VOC CO NOx SO2 PM PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Grader 717 145 0.59 0.38 1.41 4.16 0.12 0.30 0.29 536
Roller 1,076 401 0.59 0.34 2.46 5.53 0.12 0.34 0.33 536
Paving Machine 1,434 164 0.59 0.38 1.44 4.25 0.12 0.30 0.29 536
Asphalt Curbing Machine 143 130 0.59 0.40 1.57 4.57 0.12 0.32 0.31 536

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Grader 50.91 191.01 562.86 15.59 40.00 38.80 72,458
Roller 191.53 1,381.86 3,105.60 64.67 190.04 184.34 300,633

Paving Machine 116.27 441.36 1,301.01 35.26 91.79 89.04 163,901
Asphalt Curbing Machine 9.58 38.09 110.74 2.79 7.74 7.51 12,991

Engine HP Load Factor

Emission Factors

Annual Emissions

Off-road Equipment

Hours of 

Operation

Annual Emissions

On-road Equipment

Hours of 

Operation Engine HP Speed (mph)

Off-road Equipment

Hours of 

Operation Engine HP Load Factor

Emission Factors

Off-road Equipment

Hours of 

Operation Engine HP Load Factor



VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Dump Truck 1,142 230 0 0.001521 0.008042 0.036070 1.80E-05 0.001504 0.001458 3.438541
Water Truck 23 230 10 0.001521 0.008042 0.036070 1.80E-05 0.001504 0.001458 3.438541

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck 21.99 116.26 521.44 0.26 21.75 21.07 49,709
Water Truck 0.35 1.85 8.28 0.00 0.35 0.33 789

Weight of 

HMA (tons) VOC VOC CO NOx SO2 PM10 PM2.5 CO2

lb/ton lb lb lb lb lb lb lb
Standard Hot Mix Asphalt 155,959 8,489 0.04 339.55 - - - - - -

Subtotal (lbs): 730 2,170 5,610 119 352 341 600,480

Paving Grand Total in Tons 0.37 1.09 2.80 0.06 0.18 0.17

Paving Grand Total in Metric Tons 272

Table 1.7. Fugitive Dust Emissions 

PM 10 days of PM2.5/ 

Year

tons/acre/

mo acres disturbance PM10 Total PM10 Ratio PM2.5 Total

Year 1 0.42 65.40 154 211.5 0.1 21.2
Year 2 0.42 43.60 154 141.0 0.1 14.1

Table 1.8 Total Emissions

VOC CO NOx SO2 PM10 PM2.5 CO2

Year Tons Tons Tons Tons Tons Tons Metric Tons
Year 1 7.81 32.40 108.78 1.90 217.60 27.06 11,232
Year 2 7.81 32.40 108.78 1.90 147.10 20.01 11,232

Alternative 2 - Roxana

Table 2.1 Clearing
181 acres

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Dozer 2,100           145 0.58 0.38 1.41 4.17 0.12 0.30 0.29 536
Loader/Backhoe 2,100           87 0.21 1.43 7.35 6.35 0.15 1.06 1.03 692
Small Backhoe 2,100           55 0.21 1.43 7.35 6.35 0.15 1.06 1.03 692

VOC CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb lb
Dozer 146.65 550.67 1,624.96 44.87 115.24 111.79 208,572

Loader w/ integral Backhoe 121.10 621.67 537.00 12.58 89.93 87.23 58,503
Small backhoe 76.56 393.01 339.48 7.95 56.85 55.14 36,985

VOC CO NOx SO2 PM10 PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Dump Truck 961 230 16 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck 23.71 125.32 562.11 0.28 23.45 22.72 53,585

Subtotal in lbs 368 1691 3064 66 285 277 357,645

Clearing Grand Total in Tons 0.18 0.85 1.53 0.03 0.14 0.14

Clearing Grand Total in Metric Tons 162.2

Table 2.2 Site Prep
Site Prep - Excavate/Fill (CY) 18,084,992 CY  

Grading (SY) 876,040 SY Assume compact 0.5 feet (0.166 yards) = 145,423 CY

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Excavator 60,283 243 0.59 0.34 1.21 4.03 0.12 0.22 0.22 536
Skid Steer Loader 72,340 160 0.23 0.38 1.47 4.34 0.12 0.31 0.30 536
Dozer (Rubber Tired) 65,525 145 0.59 0.38 1.41 4.17 0.12 0.30 0.29 536
Compactor 673 103 0.58 0.40 1.57 4.57 0.12 0.32 0.31 536
Grader 311 285 0.58 0.34 1.21 4.07 0.12 0.23 0.22 536

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Excavator 6,552.89 23,040.37 76,777.20 2,195.99 4,245.27 4,117.91 10,208,783

Skid Steer Loader 2,249.26 8,626.62 25,461.37 676.25 1,792.27 1,738.50 3,143,769
Dozer (Rubber Tired) 4,654.70 17,478.49 51,576.83 1,424.04 3,657.86 3,548.13 6,620,145

Compactor 35.02 139.19 404.69 10.21 28.28 27.44 47,476

On-road Equipment

Hours of 

Operation Engine HP

Productivity 

based Speed 

Load Factor

On-road Equipment

Hours of 

Operation Engine HP Speed (mph)

Hot Mix Asphalt (HMA)

Volume of 

HMA

(ft3)

Off-road Equipment

Hours of 

Operation Engine HP

Off-road Equipment Hours Engine HP Load Factor



Grader 38.96 136.90 461.28 13.06 25.56 24.80 60,723

VOC CO NOx SO2 PM10 PM2.5 CO2

MPH lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile

Dump Truck (14 CY) 60,283 5 230 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck (12 CY) 458.55 2,423.97 10,872.05 5.44 453.47 439.39 1,036,428

Subtotal in lb: 13,989 51,846 165,553 4,325 10,203 9,896 21,117,323

Site Prep Grand Total in Tons 6.99 25.92 82.78 2.16 5.10 4.95

Site Prep Grand Total in Metric Tons 9,579           

Table 2.3  Gravel Work 11,535 CY

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Dozer 116 185 0.59 0.34 1.21 4.08 0.12 0.23 0.22 536
Wheel Loader for Spreading 148 87 0.59 0.35 1.25 4.23 0.12 0.24 0.23 536
Compactor 326 103 0.43 0.36 1.34 4.45 0.12 0.26 0.25 536

VOC CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb lb
Dozer 7.20 25.28 85.43 2.41 4.73 4.59 11,218

Wheel Loader for Spreading 4.29 15.36 52.10 1.42 2.94 2.85 6,594
Compactor 8.43 31.37 104.31 2.70 6.02 5.84 12,553

VOC CO NOx SO2 PM10 PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Dump Truck 59,045 230 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck 89.83 474.84 2129.76 1.07 88.83 86.07 203,029

Subtotal (lbs): 110 547 2,372 8 103 99 233,394

Gravel Work Grand Total in Tons 0.05 0.27 1.19 0.00 0.05 0.05

Gravel Work Grand Total in Metric Tons 106

Table 2.4 Concrete Work
Foundation Work 6,532 CY

Sidewalks, etc. 435 CY
Total 6,967 CY Note:  Assume all excavated soil is accounted for in Excavate/Fill and Trenching 

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Concrete Mixer 382 3.5 0.43 0.69 3.04 6.17 0.13 0.54 0.52 588
Concrete Truck 346 300 0.43 0.38 1.75 6.18 0.11 0.27 0.26 530

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Concrete Mixer 0.87 3.86 7.83 0.16 0.69 0.66 746
Concrete Truck 37.31 171.62 607.77 11.21 26.41 25.62 52,092

Subtotal (lbs): 38 175 616 11 27 26 52,838

Concrete Work Grand Total in Tons 0.02 0.09 0.31 0.01 0.01 0.01

Concrete Work Grand Total in Metric Tons 24

Table 2.5 Building Construction
352,726 SF Foundation
795,151 SF Total

VOC CO NOx SO2 PM10 PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Crane 4,050 330 0.58 0.25 1.22 5.26 0.11 0.21 0.20 530
Concrete Truck 4,050 300 0.43 0.19 1.45 4.32 0.12 0.21 0.20 536
Diesel Generator 3,240 40 0.43 0.26 1.41 3.51 0.11 0.23 0.22 536
Telehandler 8,100 99 0.59 0.51 3.94 4.93 0.13 0.52 0.51 595
Scissors Lift 6,480 83 0.59 0.51 3.94 4.93 0.13 0.52 0.51 595
Skid Steer Loader 4,050 67 0.59 1.69 7.97 6.70 0.15 1.19 1.15 691
Pile Driver 18,951 260 0.43 0.46 1.55 5.90 0.11 0.31 0.30 530
All Terrain Forklift 162 84 0.59 0.51 3.94 4.93 0.13 0.52 0.51 595

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Crane 419.87 2083.97 8988.25 194.94 354.97 344.32 906,208

Concrete Truck 216.07 1675.27 4976.34 132.86 241.94 234.69 617,636
Diesel Generator 32.25 173.08 430.99 13.26 28.49 27.63 65,873

Telehandler 531.45 4109.13 5140.90 133.40 543.53 527.22 620,179

On-road Equipment Hours Engine HP

Off-road Equipment Hours Engine HP Load Factor

On-road Equipment Miles Engine HP

Emission Factors

Off-road Equipment

Hours of 

Operation Engine HP Load Factor

Emission Factors

Annual Emissions

Annual Emissions

Off-road Equipment

Hours of 

Operation Engine HP Load Factor



Scissors Lift 356.45 2756.02 3448.04 89.47 364.55 353.61 415,959
Skid Steer Loader 597.30 2812.06 2363.91 52.44 419.69 407.10 243,832

Pile Driver 2167.58 7248.75 27568.82 532.17 1466.10 1422.12 2,474,001
All Terrain Forklift 9.02 69.73 87.24 2.26 9.22 8.95 10,524

VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Delivery Truck 19,439 265 45 0.0015 0.0080 0.0361 0.0000 0.0015 0.0015 3.4385

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Delivery Truck 1330.77 7034.69 31552.17 15.78 1316.03 1275.17 3,007,854

Subtotal (lbs): 5,661 27,963 84,557 1,167 4,745 4,601 8,362,065

Building Construction Grand Total in Tons 2.83 13.98 42.28 0.58 2.37 2.30

Building Construction Grand Total in Metric Tons 3,793

Table 2.6 Paving
Pavement - Surface Area 204,645 SF 5,003 CY

Paving - HMA 135,066 CF

VOC CO NOx SO2 PM PM2.5 CO2

g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr
Grader 627 145 0.59 0.38 1.41 4.16 0.12 0.30 0.29 536
Roller 940 401 0.59 0.34 2.46 5.53 0.12 0.34 0.33 536
Paving Machine 1,253 164 0.59 0.38 1.44 4.25 0.12 0.30 0.29 536
Asphalt Curbing Machine 125 130 0.59 0.40 1.57 4.57 0.12 0.32 0.31 536

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Grader 50.91 191.01 562.86 15.59 40.00 38.80 72,458
Roller 191.53 1,381.86 3,105.60 64.67 190.04 184.34 300,633

Paving Machine 116.27 441.36 1,301.01 35.26 91.79 89.04 163,901
Asphalt Curbing Machine 9.58 38.09 110.74 2.79 7.74 7.51 12,991

VOC CO NOx SO2 PM PM2.5 CO2

lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile lb/mile
Dump Truck 998 230 17 0.001521 0.008042 0.036070 1.80E-05 0.001504 0.001458 3.438541
Water Truck 20 230 10 0.001521 0.008042 0.036070 1.80E-05 0.001504 0.001458 3.438541

VOC CO NOx SO2 PM PM2.5 CO2

lb lb lb lb lb lb lb
Dump Truck 19.22 101.60 455.69 0.23 19.01 18.42 43,441
Water Truck 0.31 1.61 7.23 0.00 0.30 0.29 690

Weight of 

HMA (tons) VOC VOC CO NOx SO2 PM10 PM2.5 CO2

lb/ton lb lb lb lb lb lb lb
Standard Hot Mix Asphalt 136,294 7,418 0.04 296.74 - - - - - -

Subtotal (lbs): 685 2,156 5,543 119 349 338 594,113

Paving Grand Total in Tons 0.34 1.08 2.77 0.06 0.17 0.17

Paving Grand Total in Metric Tons 269.48

Table 2.7. Fugitive Dust Emissions 

PM 10 days of PM2.5/ 

Year

tons/acre/

mo acres disturbance PM10 Total PM10 Ratio PM2.5 Total

Year 1 0.42 48.30 154 156.2 0.1 15.6
Year 2 0.42 48.30 154 156.2 0.1 15.6
Year 3 0.42 48.30 154 156.2 0.1 15.6

Table 2.8  Total Emissions

VOC CO NOx SO2 PM10 PM2.5 CO2

Year Tons Tons Tons Tons Tons Tons Metric Tons
Year 1 3.48 14.06 43.62 0.95 158.82 18.16 4,644
Year 2 3.48 14.06 43.62 0.95 158.82 18.16 4,644
Year 3 3.48 14.06 43.62 0.95 158.82 18.16 4,644

On-road Equipment

Hours of 

Operation Engine HP Speed (mph)

Hot Mix Asphalt (HMA)

Volume of 

HMA

(ft3)

Off-road Equipment

Hours of 

Operation Engine HP Load Factor

On-road Equipment

Hours of 

Operation Engine HP

Productivity 

based Speed 



TAB C. OPERATIONAL EMISSIONS

Factory-fabricated and assembled water-tube flexible tube boilers, dual fired natural gas and fuel oil. 

Two diesel Emergency Generators -2 megawatts each or 2682 HP each

Table 1.  Operational Emissions - Emergency Generators

Assume the IC engines are typically operated 0.5 hours per week for testing and maintenance = 26 hr/yr

Assume additional five 24-hour periods for total power outages per year = 120 hr/yr Pollutant Emission Factors

146 Total Hours Diesel Fuel a, b

> 447 kW

VOC CO NOx SO2 PM CO2 lb/hp-hr

kW # lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr CO 0.0055

2000 2 503 4,307 10,181 10 548 908,447 NOx 0.013

Tons/yr 0.25 2.15 5.09 0.00 0.27 454 PM 0.0007

metric tons/yr 412 SO2
c 0.00809 S

S 0.0015

VOCd 0.000642

CO2 1.16

b Emission factors from U.S. EPA.  Compilation of Air Pollutant

 Emission Factors - Volume I (AP-42), Section 3.4, 5th Edition; .

factors based upon power output
c  The variable S in the emissions factor equals the sulfur

  content of the fuel  expressed as percent weight.
dVOC = TOC - methane (9%)

SO2 factor was assumed to equal 0.0015 for diesel fuel.

Table 2. Operational Parameters - Boilers

1-02-005-02/03, 1-03-005-02/03 Distillate oil fired Boilers <100 Million Btu/hr

Example boiler that is < 100 MM Btu:

Pollutant (lb/103 gal)a,b

Heat Input   

(MMBtu/hr)a Fuel Type

Annual 

Hours of 

Operation

Est. Qty Oil 

consumed 

Annually 

(gal) CO 5

15 Oil 5100        759,900 NOx 20

15 Oil 5100        759,900 PM10 1

PM2.5 0.25

Total est. quantity of oil consumed annually 1,519,800 gal SO2 0.213 0.0015 Percent Sulfur content in fuel

VOC 0.34

Generator 

Emission Factor 



140,000 btu/gal fuel oil 149 gal/hour fuel consumption @ CO2 22,300

80 % efficiency N2O 0.26

Assume heat 10/15 to 4/14 CH4 0.216

182 heating days
a Emission factors from U.S. Environmental Protection Agency.  Compilation 

183 non heating days of Air Pollutant Emission Factors - Volume I (AP-42), Section 1.3, 5th Edition.
b Emission factors based on burning fuel oil with a heating value of 140 MMBtu/103 gal

Table 3.  Annual Emissions for Boilers

VOC CO NOx SO2 PM10 PM2.5 CO2 N2O CH4

258 3800 15198 162 760 190 3800 198 164

258 3800 15198 162 760 190 3800 198 164

Total in Tons/yr 0.26 3.80 15.20 0.16 0.76 0.19 3.80 0.20 0.16

CO2e = 62 metric tons/yr

Table 4. Total Annual Emissions for All Equipment

Stationary Source VOC t/yr CO t/yr NOx t/yr SO2 t/yr PM10 t/yr PM2.5 t/yr CO2e MT/yr

Generators 0.25 2.15 5.09 0.00 0.27 0.27 412

Boilers 0.26 3.80 15.20 0.16 0.76 0.19 62

Total 0.51 5.95 20.29 0.17 1.03 0.46 474

Table 5.  Commuting Staff 300 per day

3VOCs 3CO 3NOx 3SO2
3PM10

3PM2.5
4,5CO2

Vehicles # vehicles # days
4mi/day lb/mi lb/mi lb/mi lb/mi lb/mi lb/mi g/mi

passenger vehicles 300 365 40 8.593E-05 1.067E-02 4.873E-04 7.357E-06 5.689E-05 5.192E-05 182.00

VOCs CO NOx SO2 PM10 PM2.5 CO2

lb lb lb lb lb lb g

376.36 46755.73 2134.28 32.23 249.19 227.42 797,160,000

Tons per Year 0.19 23.38 1.07 0.02 0.12 0.11

Metric Tons per Year 797

 CO2e in metric tons/year 797

Table 6. Total Annual Operating Emissions from Stationary Sources and Commuters 

VOC t/yr CO t/yr NOx t/yr SO2 t/yr PM10 t/yr PM2.5 t/yr CO2e MT/yr

Operating Emissions 0.70 29.33 21.36 0.18 1.16 0.58 1,271

Boiler 1

Boiler 2

Emission Source

Annual Emissions in lbs



TAB D. CONSTRUCTION ASSUMPTIONS

Buildings Common to both alternatives

Clearing (AC)

Grading 

(SY)

Site Prep - 

Excavate/Fill 

(CY)

Building 

Construction - 

Total Size 

(sm)

Building 

Construction - 

Total Size (sf)

Foundation 

footprint 

(sm) 

Foundation 

footprint 

(sf) # Stories Paving (CY)

Gravel 

Work (CY)

Concrete 

Work  -

sidewalks, 

etc (CY)

Concrete 

Work  -

foundation 

(CY)

Central Utility Plant 1,217 13,100 1,217 13,100 1 243 16 243

Firing Range 96 1,033 96 1,033 1 19 1 19

Outside Warehouse 3,279 35,295 3,279 35,295 1 654 44 654

Staff Training Bldg 910 9,795 910 9,795 1 181 12 181

Penitentiary 61,654 663,637 20,551 221,212 3 4,097 273 4,097

Prison Camp 6,063 65,262 6,063 65,262 1 1,209 80 1,209

Garage/Landscape 653 7,029 653 7,029 1 130 9 130

5,725 5,725

Fill/Excavate - Payne Gap 25,760,829

Grading - Payne Gap 1,055,120

Clearing Payne Gap 218

Payne Gap Total 218 1,055,120 25,760,829 73,872 795,151 32,769 352,726 5,725 12,257 435 6,532

5,003 5,003

Fill/Excavate -  Roxana 18,084,992

Grading - Roxana 876,040

Clearing  Roxana 181

Roxana Total 181 876,040 18,084,992 73,219 32,769 5,003 11,535 435 6,532

300 full-time staff

Alternative 1 Payne Gap/Larson

753 acres

218 acres cleared

2,794,660 CY soil excavation 10,912,130 CY total excavation Total excavation + fill= 25,760,829

8,117,470 CY rock excavation

1,540,797 CY structural fill 14,848,699 CY total fill

13,307,902 CY spoil fill

Road Estimates Assume road width of 18 feet

Entry road/to warehouses 900 m 2,953 ft

USP access 600 m 1,969 ft

Camp access 2000 m 6,562 ft

11,483 ft total

206,693 SF total

Project Name

Roads/Parking - Payne Gap

Roads/Parking - Roxana



Parking/paved areas Require parking for 100 vehicles per shift; overlap; visitors; deliveries

27,480 sf total

Alternative 2 Roxana

570 acres

181 acres cleared

8,612,966 CY soil excavated 9,342,682 CY total excavation Total excavation + fill= 18,084,992

729,716 CY rock excavated

8,742,310 CY structural fill

25 ac dynamic compaction

Road Estimates Assume road width of 18 feet

Total length 3000 m

9,843 ft total

177,165 SF total

Parking/paved areas Require parking for 100 vehicles per shift; overlap; visitors; deliveries

27,480 sf total
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