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Northern Natural Gas

Central Mainline Corridor Expansion Project

Clarion Compressor Station Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline Purge
Emissions Compression Unpaved Roads | Earthmoving Emissions TOTAL
Pollutant tons tons tons tons tons tons
Cco 0.9 0.0 0.9
NO, 4.6 0.0 4.6
PM, 0.2 0.0 0.5 2.8 3.4
PM, 5 0.1 0.0 0.1 0.3 0.5
SO, 0.00 0.00 0.00
vocC 0.3 0.0 0.0 0.3
Individual HAP 0.0 0.0 0.0
Combined HAP 0.1 0.0 0.1
Methane 0.0 0.0 0.0 0.0
Nitrogen Dioxide 0.0 0.0 0.01
Co, 217 217
COz 219 0 219
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas
Central Mainline Corridor Expansion Project

Clarion Compressor Station Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Dump Truck 4 72 6 1728 325 0.59 192
Front End Loaders 2 72 6 864 196 0.59 116
Grader 1 72 6 432 140 0.64 90
Pickup Trucks 8 72 6 3,456 250 0.59 148
Skid Steer Loader 2 72 6 864 75 0.59 44
Assume a couple week schedule, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
Page 2 of 5 4/10/2026



Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project
Clarion Compressor Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420_P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

HAP Pollutant Emissions - Construction Equipment

Page 3 of 5

Emissi
Fraction of VOC rmissions
(ton/yr)

0.020 0.0
Formaldehyde 0.118 0.0
Acetaldehyde 0.053 0.0
1,3-Butadiene 0.002 0.0
0.003 0.0
TOTAL HAPS 0.1

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, s SO, co, Methane N,O vocC co NOx PM,, PM, 5 SO, CO, Methane N,0 €O,
Dump Truck 1,728 192 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.06 0.31 1.58 0.05 0.05 0.00 71 0.00 0.00 71
Front End Loaders 864 116 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.03 0.08 0.44 0.01 0.01 0.00 21 0.00 0.00 22
Grader 432 90 0.3384 0.8667 4.10 0.132 0.128 0.002 194 0.011 0.005 0.01 0.04 0.17 0.01 0.01 0.00 8 0.00 0.00 8
Pickup Trucks 3,456 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.17 0.42 2.25 0.07 0.07 0.00 109 0.01 0.00 110
Skid Steer Loader 864 44 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.02 0.10 0.20 0.01 0.01 0.00 8 0.00 0.00 8
Wright County, IA 0.3 0.9 4.6 0.2 0.1 0.0 217.2 0.0 0.0 219.2
TOTALS 0.3 0.9 4.6 0.2 0.1 0.00 217 0.012 0.006 219
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Clarion Compressor Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2

Surface Silt content based on Table 13.2.2-1 - Construction Sites

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PMy, PM; 5 PMy, PM; 5

Grader 1 6 6 54 20 2 1.840 0.184 0.05 0.00
Pickup Trucks 8 6 6 1,440 2 8 0.653 0.065 0.47 0.05
Wright County, IA 0.52 0.05

TOTALS 0.52 0.05

Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.

Page 4 of 5

Constants PM PMo PM,s
k 4.9 1.5 0.15 Ib/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)

8.5 surface material silt content (%)
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Clarion Compressor Station Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 0 72 0.058 0.0061 0.00 0.00
Topsoil removal by Scrapper for Access Roads, Laydown Yards 0 72 0.058 0.0061 0.00 0.00
Trench excavation and loading to storage piles 1608 72 0.037 0.0039 2.14 0.22
Backfilling trench 1447 72 0.012 0.0013 0.63 0.07
Topsoil replacement 0 72 0.012 0.0013 0.00 0.00
Wind Erosion Exposed Areas 0 0.38 0.0399 0.00 0.00
Wright County, IA 2.8 0.3
TOTALS 2.77 0.29

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): Not Applicable

Topsoil removal (roads/laydown): Not applicable

Trench excavation and loading: 1,250,000 cu. ft., 1.25 tons per yard = 1,608 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Loop (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline Purge Temp Flare

Emissions Compression Unpaved Roads | Earthmoving Emissions Emissions TOTAL
Pollutant tons tons tons tons tons tons tons
Cco 22.2 0.0 14 23.6
NO, 111.4 0.1 0.3 111.8
PM,q 3.5 0.0 12.6 7.7 0.0 23.9
PM, ¢ 3.4 0.0 1.3 0.8 0.0 5.5
SO, 0.04 0.00 0.00 0.05
vocC 5.9 0.0 1.0 3.0 9.9
Individual HAP 0.7 0.0 0.0 0.7
Combined HAP 1.2 0.0 0.0 1.2
Methane 0.3 0.0 11.5 0.6 12.4
Nitrogen Dioxide 0.1 0.0 0.0 0.14
Co, 5,089 530 5,621
COz 5,135 286 549 5,973
page 1 of 8 4/10/2026



Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded
Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)

Air Compressor 3 72 28 6048 310 0.56 174
All Terrain Vehicle (ATV) 5 72 28 10080 18 1.00 18
Backhoe 4 72 28 8064 75 0.21 16
Cuttings Cleaner System 3 72 28 6048 300 0.59 177
Dozers 4 72 28 8064 410 0.59 242
Dump Truck 12 72 28 24192 325 0.59 192
Generators 5 72 28 10080 430 0.68 292
Grader 2 72 28 4032 140 0.64 90
HDD Rig 2 72 28 4032 600 0.59 354
Mudd Unit 2 72 28 4,032 400 0.21 84
Pickup Trucks 13 72 28 26,208 250 0.59 148
Pipe Tractor Trailer 3 72 28 6,048 400 0.59 236
Scrapper 3 72 28 6,048 488 0.59 288
SideBoom 4 72 28 8,064 240 0.59 142
Trackhoe 4 72 28 8,064 320 0.21 67
Water / Fuel Truck 3 72 28 6048 250 0.59 148
Welding Machine 4 72 28 8064 35 0.21 7

Welding Rig 6 72 28 12096 10 0.21 2

X-Ray Truck/Machine 3 72 28 6048 50 0.21 11

Assume seven month schedule, four weeks per month, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

Page 2 of 8
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Loop (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)

Equipment Equipment Usage Power (HP) voC co NOXx PM;, PM; 5 SO, Co, Methane N,O vocC co NOx PMy, PM; 5 SO, CO, Methane N,O CO,
Air Compressor 6,048 174 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.19 0.98 5.02 0.15 0.15 0.00 224 0.01 0.01 226
All Terrain Vehicle (ATV) 10,080 18 0.4380 2.1610 4.44 0.267 0.259 0.002 194 0.011 0.005 0.09 0.43 0.89 0.05 0.05 0.00 39 0.00 0.00 39
Backhoe 8,064 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.05 0.33 0.66 0.03 0.03 0.00 27 0.00 0.00 27
Cuttings Cleaner System 6,048 177 0.1669 0.8425 4.00 0.132 0.128 0.002 194 0.011 0.005 0.20 0.99 4,72 0.16 0.15 0.00 228 0.01 0.01 230
Dozers 8,064 242 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.36 1.81 9.32 0.28 0.27 0.00 416 0.02 0.01 420
Dump Truck 24,192 192 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.85 431 22.17 0.67 0.65 0.01 990 0.06 0.03 999
Generators 10,080 292 0.3085 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 1.00 2.74 14.08 0.43 0.41 0.01 629 0.04 0.02 635
Grader 4,032 90 0.3384 0.8667 4.10 0.132 0.128 0.002 194 0.011 0.005 0.13 0.35 1.63 0.05 0.05 0.00 77 0.00 0.00 78
HDD Rig 4,032 354 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.26 1.33 6.82 0.21 0.20 0.00 305 0.02 0.01 307
Mudd Unit 4,032 84 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.06 0.31 1.62 0.05 0.05 0.00 72 0.00 0.00 73
Pickup Trucks 26,208 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 1.31 3.19 17.04 0.56 0.54 0.01 825 0.05 0.02 832
Pipe Tractor Trailer 6,048 236 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.26 1.33 6.82 0.21 0.20 0.00 305 0.02 0.01 307
Scrapper 6,048 288 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.32 1.62 8.32 0.25 0.25 0.00 372 0.02 0.01 375
SideBoom 8,064 142 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.39 0.94 5.03 0.17 0.16 0.00 244 0.01 0.01 246
Trackhoe 8,064 67 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.10 0.50 2.59 0.08 0.08 0.00 116 0.01 0.00 117
Water / Fuel Truck 6,048 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.30 0.74 3.93 0.13 0.13 0.00 190 0.01 0.00 192
Welding Machine 8,064 7 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.02 0.10 0.31 0.02 0.02 0.00 13 0.00 0.00 13
Welding Rig 12,096 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.02 0.12 0.12 0.01 0.01 0.00 5 0.00 0.00 5
X-Ray Truck/Machine 6,048 11 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.02 0.11 0.33 0.02 0.02 0.00 14 0.00 0.00 14

Otoe County, NE 5.9 22.2 111.4 3.5 34 0.0 5088.6 0.3 0.1 5135.0
TOTALS 5.9 22.2 111.4 3.5 34 0.04 5,089 0.289 0.131 5,135

EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines

Load Factors from Appendix A of EPA 420_P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

HAP Pollutant Emissions - Construction Equipment

. . . Emissions
Air Toxic Fraction of VOC
(ton/yr)

Benzene 0.020 0.1
Formaldehyde 0.118 0.7
Acetaldehyde 0.053 0.3
1,3-Butadiene 0.002 0.0
Acrolein 0.003 0.0
TOTAL HAPS 1.2

Page 3 of 8

4/10/2026



Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-4 Temporary Compression Emissions

Total Hours Loaded Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (lb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (MMBtu) vocC co NOx PMy, PM, 5 SO, co, Methane N,O vocC co NOx PM,, PM, 5 SO, CO, Methane N0 CO,,
Temporary Compression (x1) 46 0.8 012 | 0380 | 317 | 0038 | 0038 | 0.001 110 1.450 | 0.00 0.01 0.06 0.00 0.00 0.00 2 003 | 000 | 3
Otoe County, NE 0.0 0.0 0.1 0.0 0.0 0.0 1.9 0.0 0.0 2.6
TOTALS 0.0 0.0 0.1 0.0 0.0 0.00 2 0.025 0.000 3
EPA AP-42, Fifth Edition, Volume | Chapter 3: Stationary Internal Combustion Sources, Section 3.2, Table 3.2-1
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
HAP Emission Factors
Air Toxic Emissions (ton/yr
Ir toxi (Ib/mmbtu) issions (ton/yr)
Acetaldehyde 0.008 0.0
Formaldehyde 0.055 0.0
Benzene 0.002 0.0
1,3-Butadiene 0.001 0.0
Acrolein 0.008 0.0
TOTAL HAPS 0.0
Page 4 of 8 4/10/2026



Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PM,, PM, 5 PMy, PM, 5
All Terrain Vehicle (ATV) 5 6 28 4,200 0.25 10 0.256 0.026 0.54 0.05
Backhoe 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Dozers 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Grader 2 6 28 504 20 2 1.840 0.184 0.46 0.05
Pickup Trucks 13 6 28 10,920 2 8 0.653 0.065 3.56 0.36
Pipe Tractor Trailer 3 6 28 756 2 8 0.653 0.065 0.25 0.02
Scrapper 3 6 28 756 30 2 2.208 0.221 0.83 0.08
SideBoom 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Trackhoe 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Water / Fuel Truck 3 6 28 2,520 30 8 2.208 0.221 2.78 0.28
Welding Rig 6 6 28 1,512 2 5 0.653 0.065 0.49 0.05
Otoe County, NE 12.63 1.26
TOTALS 12.63 1.26
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMo PM, s
k 4.9 1.5 0.15 lb/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
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8.5 surface material silt content (%)
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Loop (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 328 72 0.058 0.0061 0.69 0.07
Topsoil removal by Scrapper for Access Roads, Laydown Yards 6 72 0.058 0.0061 0.01 0.00
Trench excavation and loading to storage piles 355 72 0.037 0.0039 0.47 0.05
Backfilling trench 319 72 0.012 0.0013 0.14 0.01
Topsoil replacement 301 72 0.012 0.0013 0.13 0.01
Wind Erosion Exposed Areas 84 0.38 0.0399 6.27 0.66
Otoe County, NE 7.7 0.8
TOTALS 7.71 0.81

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 9.03 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 328 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 9.03 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 355 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-7 Pipeline Interconnect Purge Emission Estimates

Density of | % VOCin voC Methane Methane
Blowdown loss Natural Gas Nautral | Emissions | Emissions | Emissions (ton
Operation Blowdown Type per Type (scf) (Ib/scf) Gas (ton) (ton) CO2e)
Adam Palmyra CS Omaha One-time Purge 498,000 0.050 8% 1.0 11.5 286
TOTAL 1 11 286

Note 1: Northern estimates the loss of 0.4 million scf of natural gas as pressure is drawn down in the pipe being connected.

Page 7 of 8
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-8 Temporary Flare Emissions

Operating Schedule Flare Capacity Gas Purged Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (Ilb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Quantity Hrs/Wk | Weeks Used MMBtu/Hr MMBTU voc* co’ NOx* PM,,” PM, 5’ s0,’ co,’ Methane® N,0’ vocC co NOx PMy, PM; 5 SO, CO, Methane N,0 CO,
FA-E Protego (Hero Flare) 1 10 1 850 518.16 0.66 0.31 0.068 0.007 0.007 0.001 118 0.140 0.002 2.98 1.40 0.31 0.03 0.03 0.00 530 0.63 0.01 549
Otoe County, NE 3.0 1.4 0.3 0.0 0.0 0.0 530.5 0.6 0.0 549.2
TOTALS 3.0 1.4 0.3 0.0 0.0 0.00 530 0.631 0.010 549
LEPA AP-42, Fifth Edition, Volume | Chapter 13: Industrial Flares, Section 13.5, Tables 13.5-1 & 13.5-2
>EPA AP-42, Fifth Edition, Volume | Chapter 1: External Combustion Sources, Section 1.4, Tables 1.4-2 & 1.4-3
HAP Pollutant Emissions - Construction Equipment
HAP Emission L
. . 2 Emissions
Air Toxic Factors
(ton/yr)
(lb/mmbtu)
Formaldehyde 0.0001 0.00
Benzene 0.000 0.00
Hexane 0.002 0.01
Toluene 0.000 0.00
TOTAL HAPS 0.0
4/10/2026
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Tie-Over Regulator Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline
Emissions Compression Unpaved Roads Earthmoving TOTAL
Pollutant tons tons tons tons tons
co 1.8 0.0 1.8
NO, 8.3 0.0 8.3
PM, 0.3 0.0 1.6 0.7 2.5
PM, 5 0.3 0.0 0.2 0.1 0.5
SO, 0.00 0.00 0.00
vocC 0.6 0.0 0.6
Individual HAP 0.1 0.0 0.1
Combined HAP 0.1 0.0 0.1
Methane 0.0 0.0 0.0
Nitrogen Dioxide 0.0 0.0 0.01
o, 400 400
COqe 404 404
page 1 of 5 4/10/2026



Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Tie-Over Regulator Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Backhoe 1 72 12 864 75 0.21 16
Crane, Wheeled 1 72 12 864 715 0.47 336
Pickup Trucks 12 72 12 10,368 250 0.59 148
Skid Steer Loader 72 12 864 75 0.59 44
Welding Rig 72 12 1728 10 0.21 2
Assume a 3 month schedule, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
Page 2 of 5 4/10/2026




Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Tie-Over Regulator Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, 5 SO, Co, Methane N,O vocC co NOx PM,, PM, s SO, CO, Methane N0 CO;e
Backhoe 864 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.01 0.04 0.07 0.00 0.00 0.00 3 0.00 0.00 3
Crane, Wheeled 864 336 0.1669 1.3272 4.10 0.132 0.128 0.002 194 0.011 0.005 0.05 0.42 1.31 0.04 0.04 0.00 62 0.00 0.00 63
Pickup Trucks 10,368 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.52 1.26 6.74 0.22 0.22 0.00 326 0.02 0.01 329
Skid Steer Loader 864 44 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.02 0.10 0.20 0.01 0.01 0.00 8 0.00 0.00 8
Welding Rig 1,728 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.00 0.02 0.02 0.00 0.00 0.00 1 0.00 0.00 1
Cass County, NE 0.6 1.8 8.3 0.3 0.3 0.0 400.0 0.0 0.0 403.7
TOTALS 0.6 1.8 8.3 0.3 0.3 0.00 400 0.023 0.010 404
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Emissi
Fraction of VOC misstons
(ton/yr)
0.020 0.0
Formaldehyde 0.118 0.1
Acetaldehyde 0.053 0.0
1,3-Butadiene 0.002 0.0
0.003 0.0
TOTAL HAPS 0.1
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Tie-Over Regulator Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PMy, PM; 5 PMy, PM; 5
Backhoe 1 6 12 108 20 2 1.840 0.184 0.10 0.01
Pickup Trucks 12 6 12 4,320 2 8 0.653 0.065 1.41 0.14
Welding Rig 2 6 12 216 2 5 0.653 0.065 0.07 0.01
Cass County, NE 1.58 0.16
TOTALS 1.58 0.16
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMyo PMys
k 4.9 1.5 0.15 Ib/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
s 8.5 surface material silt content (%)
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Tie-Over Regulator Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 0 72 0.058 0.0061 0.00 0.00
Topsoil removal by Scrapper for Access Roads, Laydown Yards 0 72 0.058 0.0061 0.00 0.00
Trench excavation and loading to storage piles 386 72 0.037 0.0039 0.51 0.05
Backfilling trench 347 72 0.012 0.0013 0.15 0.02
Topsoil replacement 0 72 0.012 0.0013 0.00 0.00
Wind Erosion Exposed Areas 0 0.38 0.0399 0.00 0.00
Cass County, NE 0.7 0.1
TOTALS 0.66 0.07

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 2.09 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 76 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 2.09 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 83 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Loop Receiver Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline
Emissions Compression Unpaved Roads Earthmoving TOTAL
Pollutant tons tons tons tons tons
co 1.8 0.0 1.8
NO, 8.3 0.0 8.3
PM, 0.3 0.0 1.6 0.7 2.5
PM, 5 0.3 0.0 0.2 0.1 0.5
SO, 0.00 0.00 0.00
vocC 0.6 0.0 0.6
Individual HAP 0.1 0.0 0.1
Combined HAP 0.1 0.0 0.1
Methane 0.0 0.0 0.0
Nitrogen Dioxide 0.0 0.0 0.01
o, 400 400
COqe 404 404
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Loop Receiver Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Backhoe 1 72 12 864 75 0.21 16
Crane, Wheeled 1 72 12 864 715 0.47 336
Pickup Trucks 12 72 12 10,368 250 0.59 148
Skid Steer Loader 72 12 864 75 0.59 44
Welding Rig 72 12 1728 10 0.21 2
Assume a 3 month schedule, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop Receiver Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, 5 SO, Co, Methane N,O vocC co NOx PM,, PM, s SO, CO, Methane N0 CO;e
Dump Truck 0 192 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0
Front End Loaders 0 116 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0
Grader 0 90 0.3384 0.8667 4.10 0.132 0.128 0.002 194 0.011 0.005 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0
Pickup Trucks 10,368 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.52 1.26 6.74 0.22 0.22 0.00 326 0.02 0.01 329
Skid Steer Loader 864 44 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.02 0.10 0.20 0.01 0.01 0.00 8 0.00 0.00 8
Welding Rig 1,728 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.00 0.02 0.02 0.00 0.00 0.00 1 0.00 0.00 1
Sarpy County, NE 0.6 1.8 8.3 0.3 0.3 0.0 400.0 0.0 0.0 403.7
TOTALS 0.6 1.8 8.3 0.3 0.3 0.00 400 0.023 0.010 404
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Fraction of VOC Emissions
(ton/yr)
0.020 0.0
Formaldehyde 0.118 0.1
Acetaldehyde 0.053 0.0
1,3-Butadiene 0.002 0.0
0.003 0.0
TOTAL HAPS 0.1
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Northern Natural Gas

Central Mainline Corridor Expansion Project
Omaha 3rd Branch Line Loop Receiver Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PMy, PM; 5 PMy, PM; 5
Backhoe 1 6 12 108 20 2 1.840 0.184 0.10 0.01
Pickup Trucks 12 6 12 4,320 2 8 0.653 0.065 1.41 0.14
Welding Rig 2 6 12 216 2 5 0.653 0.065 0.07 0.01
Sarpy County, NE 1.58 0.16
TOTALS 1.58 0.16
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMyo PMys
k 4.9 1.5 0.15 Ib/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
s 8.5 surface material silt content (%)
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Omaha 3rd Branch Line Loop Receiver Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 0 72 0.058 0.0061 0.00 0.00
Topsoil removal by Scrapper for Access Roads, Laydown Yards 0 72 0.058 0.0061 0.00 0.00
Trench excavation and loading to storage piles 386 72 0.037 0.0039 0.51 0.05
Backfilling trench 347 72 0.012 0.0013 0.15 0.02
Topsoil replacement 0 72 0.012 0.0013 0.00 0.00
Wind Erosion Exposed Areas 0 0.38 0.0399 0.00 0.00
Sarpy County, NE 0.7 0.1
TOTALS 0.66 0.07

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 2.09 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 76 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 2.09 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 83 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Branch Line (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline Purge

Emissions Compression Unpaved Roads | Earthmoving Emissions TOTAL
Pollutant tons tons tons tons tons tons
Cco 27.9 0.0 27.9
NO, 139.7 0.2 139.8
PM,, 4.5 0.0 17.3 12.4 34.2
PM, 5 4.3 0.0 1.7 1.3 7.4
SO, 0.05 0.00 0.05
vocC 7.6 0.0 1.6 9.2
Individual HAP 0.9 0.0 0.9
Combined HAP 1.5 0.0 1.5
Methane 0.4 0.1 18.3 18.8
Nitrogen Dioxide 0.2 0.0 0.17
Co, 6,388 6,394
€Oz 6,446 458 6,912
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road Power Station Branch Line (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded
Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)

Air Compressor 4 72 28 8064 310 0.56 174
All Terrain Vehicle (ATV) 6 72 28 12096 18 1.00 18
Backhoe 5 72 28 10080 75 0.21 16
Cuttings Cleaner System 4 72 28 8064 300 0.59 177
Dozers 5 72 28 10080 410 0.59 242
Dump Truck 10 72 28 20160 325 0.59 192
Generators 6 72 28 12096 430 0.68 292
Grader 5 72 28 10080 140 0.64 90
HDD Rig 3 72 28 6048 600 0.59 354
Mudd Unit 4 72 28 8,064 400 0.21 84
Pickup Trucks 14 72 28 28,224 250 0.59 148
Pipe Tractor Trailer 4 72 28 8,064 400 0.59 236
Scrapper 4 72 28 8,064 488 0.59 288
SideBoom 8 72 28 16,128 240 0.59 142
Trackhoe 8 72 28 16,128 320 0.21 67
Water / Fuel Truck 4 72 28 8064 250 0.59 148
Welding Machine 8 72 28 16128 35 0.21 7

Welding Rig 6 72 28 12096 10 0.21 2

X-Ray Truck/Machine 4 72 28 8064 50 0.21 11

Assume seven month schedule, four weeks per month, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Branch Line (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)

Equipment Equipment Usage Power (HP) voC co NOXx PM;, PM; 5 SO, Co, Methane N,O vocC co NOx PMy, PM; 5 SO, CO, Methane N,O CO,
Air Compressor 8,064 174 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.26 1.30 6.69 0.20 0.20 0.00 299 0.02 0.01 301
All Terrain Vehicle (ATV) 12,096 18 0.4380 2.1610 4.44 0.267 0.259 0.002 194 0.011 0.005 0.11 0.52 1.07 0.06 0.06 0.00 46 0.00 0.00 47
Backhoe 10,080 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.06 0.41 0.82 0.04 0.04 0.00 34 0.00 0.00 34
Cuttings Cleaner System 8,064 177 0.1669 0.8425 4.00 0.132 0.128 0.002 194 0.011 0.005 0.26 1.33 6.29 0.21 0.20 0.00 305 0.02 0.01 307
Dozers 10,080 242 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.45 2.26 11.65 0.35 0.34 0.00 520 0.03 0.01 525
Dump Truck 20,160 192 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.71 3.59 18.47 0.56 0.54 0.01 825 0.05 0.02 832
Generators 12,096 292 0.3085 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 1.20 3.28 16.90 0.51 0.50 0.01 755 0.04 0.02 761
Grader 10,080 90 0.3384 0.8667 4.10 0.132 0.128 0.002 194 0.011 0.005 0.34 0.86 4.08 0.13 0.13 0.00 193 0.01 0.00 194
HDD Rig 6,048 354 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.39 1.99 10.23 0.31 0.30 0.00 457 0.03 0.01 461
Mudd Unit 8,064 84 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.12 0.63 3.24 0.10 0.10 0.00 145 0.01 0.00 146
Pickup Trucks 28,224 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 1.42 3.43 18.36 0.60 0.59 0.01 888 0.05 0.02 896
Pipe Tractor Trailer 8,064 236 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.35 1.77 9.09 0.28 0.27 0.00 406 0.02 0.01 410
Scrapper 8,064 288 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.43 2.16 11.09 0.34 0.33 0.00 495 0.03 0.01 500
SideBoom 16,128 142 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.78 1.88 10.07 0.33 0.32 0.00 487 0.03 0.01 492
Trackhoe 16,128 67 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.20 1.01 5.18 0.16 0.15 0.00 231 0.01 0.01 233
Water / Fuel Truck 8,064 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.40 0.98 5.24 0.17 0.17 0.00 254 0.01 0.01 256
Welding Machine 16,128 7 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.04 0.20 0.62 0.04 0.04 0.00 25 0.00 0.00 26
Welding Rig 12,096 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.02 0.12 0.12 0.01 0.01 0.00 5 0.00 0.00 5
X-Ray Truck/Machine 8,064 11 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.03 0.14 0.44 0.03 0.03 0.00 18 0.00 0.00 18

Lancaster County, NE 7.6 27.9 139.7 4.5 4.3 0.1 6387.6 0.4 0.2 6445.8
TOTALS 7.6 27.9 139.7 4.5 4.3 0.05 6,388 0.363 0.165 6,446

EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines

Load Factors from Appendix A of EPA 420_P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

HAP Pollutant Emissions - Construction Equipment

. . . Emissions
Air Toxic Fraction of VOC
(ton/yr)

Benzene 0.020 0.2
Formaldehyde 0.118 0.9
Acetaldehyde 0.053 0.4
1,3-Butadiene 0.002 0.0
Acrolein 0.003 0.0
TOTAL HAPS 1.5
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Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Branch Line (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-4 Temporary Compression Emissions

Total Hours Loaded Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (lb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (MMBtu) vocC co NOx PMy, PM, 5 SO, co, Methane N,O vocC co NOx PM,, PM, 5 SO, CO, Methane N0 CO,,
Temporary Compression (x3) 147 0.8 012 | 0380 | 317 | 0038 | 0038 | 0.001 110 1.450 | 0.01 0.02 018 | 000 [ 0.00 0.00 6 008 | 000 | 8
Lancaster County, NE 0.0 0.0 0.2 0.0 0.0 0.0 6.2 0.1 0.0 8.2
TOTALS 0.0 0.0 0.2 0.0 0.0 0.00 6 0.081 0.000 8
EPA AP-42, Fifth Edition, Volume | Chapter 3: Stationary Internal Combustion Sources, Section 3.2, Table 3.2-1
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
HAP Emission Factors
Air Toxic Emissions (ton/yr
Ir toxi (Ib/mmbtu) issions (ton/yr)
Acetaldehyde 0.008 0.0
Formaldehyde 0.055 0.0
Benzene 0.002 0.0
1,3-Butadiene 0.001 0.0
Acrolein 0.008 0.0
TOTAL HAPS 0.0
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road Power Station Branch Line (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PM,, PM, 5 PMy, PM, 5
All Terrain Vehicle (ATV) 6 6 28 5,040 0.25 10 0.256 0.026 0.65 0.06
Backhoe 5 6 28 1,260 20 2 1.840 0.184 1.16 0.12
Dozers 5 6 28 1,260 20 2 1.840 0.184 1.16 0.12
Grader 5 6 28 1,260 20 2 1.840 0.184 1.16 0.12
Pickup Trucks 14 6 28 11,760 2 8 0.653 0.065 3.84 0.38
Pipe Tractor Trailer 4 6 28 1,008 2 8 0.653 0.065 0.33 0.03
Scrapper 4 6 28 1,008 30 2 2.208 0.221 1.11 0.11
SideBoom 8 6 28 2,016 20 2 1.840 0.184 1.85 0.19
Trackhoe 8 6 28 2,016 20 2 1.840 0.184 1.85 0.19
Water / Fuel Truck 4 6 28 3,360 30 8 2.208 0.221 3.71 0.37
Welding Rig 6 6 28 1,512 2 5 0.653 0.065 0.49 0.05
Lancaster County, NE 17.31 1.73
TOTALS 17.31 1.73
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMo PM, s
k 4.9 1.5 0.15 lb/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
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Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Branch Line (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 533 72 0.058 0.0061 1.11 0.12
Topsoil removal by Scrapper for Access Roads, Laydown Yards 6 72 0.058 0.0061 0.01 0.00
Trench excavation and loading to storage piles 575 72 0.037 0.0039 0.77 0.08
Backfilling trench 518 72 0.012 0.0013 0.22 0.02
Topsoil replacement 485 72 0.012 0.0013 0.21 0.02
Wind Erosion Exposed Areas 135 0.38 0.0399 10.09 1.06
Lancaster County, NE 12.4 1.3

TOTALS 12.42 1.30
Assumptions:
Construction schedule of 7 month, 4 weeks per month, six days per week.
Topsoil removal (pipeline): 14.64 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 533 tons per day
Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 11 tons per day
Trench excavation and loading: 14.64 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 575 tons per day
Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper
Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump
Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement
As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1
Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)
Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Branch Line (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-7 Pipeline Interconnect Purge Emission Estimates

Density of | % VOCin voC Methane Methane
Blowdown loss Natural Gas Nautral | Emissions | Emissions | Emissions (ton
Operation Blowdown Type per Type (scf) (Ib/scf) Gas (ton) (ton) CO2e)
Princeton Temporary One-time Purge 797,000 0.050 8% 1.6 18.3 458
Compression
Lancaster County TOTAL 2 18 458

Note 1: Northern estimates the loss of 0.4 million scf of natural gas as pressure is drawn down in the pipe being connected.
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPDD Princeton Road Power Station Launcher Facility Mod
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline
Emissions Compression Unpaved Roads Earthmoving TOTAL
Pollutant tons tons tons tons tons
co 3.1 0.0 3.1
NO, 13.9 0.0 13.9
PM, 0.5 0.0 2.6 0.7 3.8
PM, 5 0.5 0.0 0.3 0.1 0.8
SO, 0.01 0.00 0.01
vocC 1.0 0.0 1.0
Individual HAP 0.1 0.0 0.1
Combined HAP 0.2 0.0 0.2
Methane 0.0 0.0 0.0
Nitrogen Dioxide 0.0 0.0 0.02
co, 667 667
COz 673 673
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPDD Princeton Road Power Station Launcher Facility Mod

Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Backhoe 1 72 20 1440 75 0.21 16
Crane, Wheeled 1 72 20 1440 715 0.47 336
Pickup Trucks 12 72 20 17,280 250 0.59 148
Skid Steer Loader 72 20 1,440 75 0.59 44
Welding Rig 72 20 2880 10 0.21 2
Assume a 5 month schedule, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
Page 2 of 5 4/10/2026
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPDD Princeton Road Power Station Launcher Facility Mod

Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, 5 SO, Co, Methane N,O vocC co NOx PM,, PM, s SO, CO, Methane N0 CO;e
Backhoe 1,440 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.01 0.06 0.12 0.01 0.01 0.00 5 0.00 0.00 5
Crane, Wheeled 1,440 336 0.1669 1.3272 4.10 0.132 0.128 0.002 194 0.011 0.005 0.09 0.71 2.19 0.07 0.07 0.00 103 0.01 0.00 104
Pickup Trucks 17,280 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.87 2.10 11.24 0.37 0.36 0.00 544 0.03 0.01 549
Skid Steer Loader 1,440 44 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.03 0.17 0.33 0.02 0.02 0.00 14 0.00 0.00 14
Welding Rig 2,880 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.00 0.03 0.03 0.00 0.00 0.00 1 0.00 0.00 1
Gage County, NE 1.0 3.1 13.9 0.5 0.5 0.0 666.7 0.0 0.0 672.8
TOTALS 1.0 3.1 13.9 0.5 0.5 0.01 667 0.038 0.017 673
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Emissi
Fraction of VOC misstons
(ton/yr)
0.020 0.0
Formaldehyde 0.118 0.1
Acetaldehyde 0.053 0.1
1,3-Butadiene 0.002 0.0
0.003 0.0
TOTAL HAPS 0.2
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPDD Princeton Road Power Station Launcher Facility Mod
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PMy, PM; 5 PMy, PM; 5
Backhoe 1 6 20 180 20 2 1.840 0.184 0.17 0.02
Pickup Trucks 12 6 20 7,200 2 8 0.653 0.065 2.35 0.23
Welding Rig 2 6 20 360 2 5 0.653 0.065 0.12 0.01
Gage County, NE 2.63 0.26
TOTALS 2.63 0.26
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMyo PMys
k 4.9 1.5 0.15 Ib/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
s 8.5 surface material silt content (%)
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPDD Princeton Road Power Station Launcher Facility Mod
Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 0 72 0.058 0.0061 0.00 0.00
Topsoil removal by Scrapper for Access Roads, Laydown Yards 0 72 0.058 0.0061 0.00 0.00
Trench excavation and loading to storage piles 386 72 0.037 0.0039 0.51 0.05
Backfilling trench 347 72 0.012 0.0013 0.15 0.02
Topsoil replacement 0 72 0.012 0.0013 0.00 0.00
Wind Erosion Exposed Areas 0 0.38 0.0399 0.01 0.00
Gage County, NE 0.7 0.1
TOTALS 0.68 0.07

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 2.09 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 76 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 2.09 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 83 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPPD Princeton Road D & E Line (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Temp Compression
Emissions TOTAL
Pollutant tons tons
co 0.0 0.0
NO, 0.3 0.3
PM, 0.0 0.0
PM, 5 0.0 0.0
SO, 0.00 0.00
vocC 0.0 0.0
Individual HAP 0.0 0.0
Combined HAP 0.0 0.0
Methane 0.1 0.1
Nitrogen Dioxide 0.0 0.00
co, 10 10
COqe 14 14
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road D & E Line (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Temporary Compression Emissions - D Line

Total Hours Maximum Load Loaded Criteria Emission Factors (Ib/mmbtu) GHG Emission Factors (lb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (hp) Factor  Power (MMBtu) vocC co NOx PMy, PM; 5 SO, Co, Methane N,O vocC co NOx PMy, PM; 5 SO, CO, Methane N,O CO,
Temporary Compression (x4) 48 300 0.56 0.8 0.12 0.3860 3.17 0.038 0.038 0.001 110 1.450 0.002 0.007 0.058 0.001 0.001 0.000 2 0.03 0.00 3
Gage County, NE 0.00 0.01 0.06 0.00 0.00 0.00 2.0 0.0 0.0 2.7
TOTALS 0.0 0.0 0.1 0.0 0.0 0.00 2 0.027 0.000 3
EPA AP-42, Fifth Edition, Volume | Chapter 3: Stationary Internal Combustion Sources, Section 3.2, Table 3.2-1
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Air Toxic HAP Emission Factors Emissions
(Ib/mmbtu) (ton/yr)
Acetaldehyde 0.008 0.000
Formaldehyde 0.055 0.001
Benzene 0.002 0.000
1,3-Butadiene 0.001 0.000
Acrolein 0.008 0.000
TOTAL HAPS 0.0
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road D & E Line (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Temporary Compression Emissions - D Line

Total Hours Maximum Load Loaded Criteria Emission Factors (Ib/mmbtu) GHG Emission Factors (lb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (hp) Factor  Power (MMBtu) vocC co NOx PMy, PM; 5 SO, Co, Methane N,O vocC co NOx PMy, PM; 5 SO, CO, Methane N,O CO,
Temporary Compression (x4) 196 300 0.56 0.8 0.12 0.3860 3.17 0.038 0.038 0.001 110 1.450 0.009 0.029 0.237 0.003 0.003 0.000 8 0.11 0.00 11
Gage County, NE 0.01 0.03 0.24 0.00 0.00 0.00 8.2 0.1 0.0 10.9
TOTALS 0.0 0.0 0.2 0.0 0.0 0.00 8 0.108 0.000 11
EPA AP-42, Fifth Edition, Volume | Chapter 3: Stationary Internal Combustion Sources, Section 3.2, Table 3.2-1
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Air Toxic HAP Emission Factors Emissions
(Ib/mmbtu) (ton/yr)
Acetaldehyde 0.008 0.001
Formaldehyde 0.055 0.004
Benzene 0.002 0.000
1,3-Butadiene 0.001 0.000
Acrolein 0.008 0.001
TOTAL HAPS 0.0
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Meter Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline Temp Flare

Emissions Compression Unpaved Roads | Earthmoving Emissions TOTAL
Pollutant tons tons tons tons tons tons
Cco 1.8 0.0 3.8 5.7
NO, 8.3 0.0 0.8 9.2
PM, 0.3 0.0 1.6 0.7 0.1 2.6
PM, 5 0.3 0.0 0.2 0.1 0.1 0.6
SO, 0.00 0.00 0.01 0.01
vocC 0.6 0.0 8.1 8.7
Individual HAP 0.1 0.0 0.0 0.1
Combined HAP 0.1 0.0 0.0 0.1
Methane 0.0 0.0 1.7 1.7
Nitrogen Dioxide 0.0 0.0 0.0 0.04
co, 400 1,449 1,849
CO,. 404 1,500 1,903
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road Power Station Meter Station Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Backhoe 1 72 12 864 75 0.21 16
Crane, Wheeled 1 72 12 864 715 0.47 336
Pickup Trucks 12 72 12 10,368 250 0.59 148
Skid Steer Loader 72 12 864 75 0.59 44
Welding Rig 72 12 1728 10 0.21 2
Assume a 3 month schedule, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road Power Station Meter Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, 5 SO, Co, Methane N,O vocC co NOx PM,, PM, s SO, CO, Methane N0 CO;e
Backhoe 864 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.01 0.04 0.07 0.00 0.00 0.00 3 0.00 0.00 3
Crane, Wheeled 864 336 0.1669 1.3272 4.10 0.132 0.128 0.002 194 0.011 0.005 0.05 0.42 1.31 0.04 0.04 0.00 62 0.00 0.00 63
Pickup Trucks 10,368 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.52 1.26 6.74 0.22 0.22 0.00 326 0.02 0.01 329
Skid Steer Loader 864 44 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.02 0.10 0.20 0.01 0.01 0.00 8 0.00 0.00 8
Welding Rig 1,728 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.00 0.02 0.02 0.00 0.00 0.00 1 0.00 0.00 1
Lancaster County, NE 0.6 1.8 8.3 0.3 0.3 0.0 400.0 0.0 0.0 403.7
TOTALS 0.6 1.8 8.3 0.3 0.3 0.00 400 0.023 0.010 404
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Emissi
Air Toxic Fraction of VOC misstons
(ton/yr)
Benzene 0.020 0.0
Formaldehyde 0.118 0.1
Acetaldehyde 0.053 0.0
1,3-Butadiene 0.002 0.0
Acrolein 0.003 0.0
TOTAL HAPS 0.1
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road Power Station Meter Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VvMT Vehicle Weight  Vehicle Speed PM;, PM, 5 PM;, PM, s
Backhoe 1 6 12 108 20 2 1.840 0.184 0.10 0.01
Pickup Trucks 12 6 12 4,320 2 8 0.653 0.065 1.41 0.14
Welding Rig 2 6 12 216 2 5 0.653 0.065 0.07 0.01
Lancaster County, NE 1.58 0.16
TOTALS 1.58 0.16
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMyo PMys
k 4.9 1.5 0.15 Ib/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
s 8.5 surface material silt content (%)
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Northern Natural Gas

Central Mainline Corridor Expansion Project

NPPD Princeton Road Power Station Meter Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 0 72 0.058 0.0061 0.00 0.00
Topsoil removal by Scrapper for Access Roads, Laydown Yards 0 72 0.058 0.0061 0.00 0.00
Trench excavation and loading to storage piles 386 72 0.037 0.0039 0.51 0.05
Backfilling trench 347 72 0.012 0.0013 0.15 0.02
Topsoil replacement 0 72 0.012 0.0013 0.00 0.00
Wind Erosion Exposed Areas 0 0.38 0.0399 0.01 0.00
Lancaster County, NE 0.7 0.1
TOTALS 0.68 0.07

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 2.09 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 76 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 2.09 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 83 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Northern Natural Gas

Central Mainline Corridor Expansion Project
NPPD Princeton Road Power Station Meter Station Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-7 Temporary Flare Emissions

Operating Schedule Flare Capacity Gas Purged Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (Ilb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Quantity Hrs/Wk | Weeks Used MMBtu/Hr MMBTU voc* co’ NOx* PM,,” PM, 5’ s0,’ co,’ Methane® N,0’ vocC co NOx PMy, PM; 5 SO, CO, Methane N,0 CO,
FA-E Protego (Hero Flare) 1 28 1 850 828.24 0.66 0.31 0.068 0.007 0.007 0.001 118 0.140 0.002 8.13 3.82 0.84 0.09 0.09 0.01 1449 1.72 0.03 1500
Lancaster County, NE 8.1 3.8 0.8 0.1 0.1 0.0 1448.7 1.7 0.0 1499.7
TOTALS 8.1 3.8 0.8 0.1 0.1 0.01 1,449 1.724 0.027 1,500
LEPA AP-42, Fifth Edition, Volume | Chapter 13: Industrial Flares, Section 13.5, Tables 13.5-1 & 13.5-2
>EPA AP-42, Fifth Edition, Volume | Chapter 1: External Combustion Sources, Section 1.4, Tables 1.4-2 & 1.4-3
HAP Pollutant Emissions - Construction Equipment
HAP Emission L
. . 2 Emissions
Air Toxic Factors
(ton/yr)
(lb/mmbtu)
Formaldehyde 0.0001 0.00
Benzene 0.000 0.00
Hexane 0.002 0.02
Toluene 0.000 0.00
TOTAL HAPS 0.0
4/10/2026
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Des Moinse C-Line Branch Line Extension (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline Purge

Emissions Compression Unpaved Roads | Earthmoving Emissions TOTAL
Pollutant tons tons tons tons tons tons
Cco 17.7 0.0 17.7
NO, 88.9 0.1 89.0
PM, 2.8 0.0 11.5 2.2 16.5
PM, 5 2.8 0.0 1.1 0.2 4.1
SO, 0.03 0.00 0.03
vocC 5.0 0.0 0.4 5.4
Individual HAP 0.6 0.0 0.6
Combined HAP 1.0 0.0 1.0
Methane 0.2 0.0 5.2 5.4
Nitrogen Dioxide 0.1 0.0 0.11
Co, 4,077 4 4,081
€Oz 4,114 129 4,248
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Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moinse C-Line Branch Line Extension (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Air Compressor 2 72 28 4032 310 0.56 174
All Terrain Vehicle (ATV) 4 72 28 8064 18 1.00 18
Backhoe 3 72 28 6048 75 0.21 16
Cuttings Cleaner System 2 72 28 4032 300 0.59 177
Dozers 3 72 28 6048 410 0.59 242
Dump Truck 8 72 28 16128 325 0.59 192
Generators 4 72 28 8064 430 0.68 292
Grader 3 72 28 6048 140 0.64 90
HDD Rig 1 72 28 2016 600 0.59 354
Mudd Unit 2 72 28 4,032 400 0.21 84
Pickup Trucks 12 72 28 24,192 250 0.59 148
Pipe Tractor Trailer 2 72 28 4,032 400 0.59 236
Scrapper 2 72 28 4,032 488 0.59 288
SideBoom 6 72 28 12,096 240 0.59 142
Trackhoe 6 72 28 12,096 320 0.21 67
Water / Fuel Truck 2 72 28 4032 250 0.59 148
Welding Machine 6 72 28 12096 35 0.21 7
Welding Rig 4 72 28 8064 10 0.21 2
X-Ray Truck/Machine 2 72 28 4032 50 0.21 11
Assume seven month schedule, four weeks per month, 72 hours per week
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Des Moinse C-Line Branch Line Extension (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded
Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moinse C-Line Branch Line Extension (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)

Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, s SO, co, Methane N,O vocC co NOx PM,, PM, 5 SO, CO, Methane N,0 €O,
Air Compressor 4,032 174 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.13 0.65 3.34 0.10 0.10 0.00 149 0.01 0.00 151
All Terrain Vehicle (ATV) 8,064 18 0.4380 2.1610 4.44 0.267 0.259 0.002 194 0.011 0.005 0.07 0.35 0.71 0.04 0.04 0.00 31 0.00 0.00 31
Backhoe 6,048 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.04 0.25 0.49 0.03 0.02 0.00 20 0.00 0.00 21
Cuttings Cleaner System 4,032 177 0.1669 0.8425 4.00 0.132 0.128 0.002 194 0.011 0.005 0.13 0.66 3.15 0.10 0.10 0.00 152 0.01 0.00 154
Dozers 6,048 242 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.27 1.36 6.99 0.21 0.21 0.00 312 0.02 0.01 315
Dump Truck 16,128 192 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.57 2.87 14.78 0.45 0.44 0.01 660 0.04 0.02 666
Generators 8,064 292 0.3085 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.80 2.19 11.27 0.34 0.33 0.00 503 0.03 0.01 508
Grader 6,048 90 0.3384 0.8667 4.10 0.132 0.128 0.002 194 0.011 0.005 0.20 0.52 2.45 0.08 0.08 0.00 116 0.01 0.00 117
HDD Rig 2,016 354 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.13 0.66 341 0.10 0.10 0.00 152 0.01 0.00 154
Mudd Unit 4,032 84 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.06 0.31 1.62 0.05 0.05 0.00 72 0.00 0.00 73
Pickup Trucks 24,192 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 1.21 2.94 15.73 0.52 0.50 0.01 761 0.04 0.02 768
Pipe Tractor Trailer 4,032 236 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.18 0.88 4.55 0.14 0.13 0.00 203 0.01 0.01 205
Scrapper 4,032 288 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.21 1.08 5.55 0.17 0.16 0.00 248 0.01 0.01 250
SideBoom 12,096 142 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.58 1.41 7.55 0.25 0.24 0.00 365 0.02 0.01 369
Trackhoe 12,096 67 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.15 0.75 3.88 0.12 0.11 0.00 173 0.01 0.00 175
Water / Fuel Truck 4,032 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.20 0.49 2.62 0.09 0.08 0.00 127 0.01 0.00 128
Welding Machine 12,096 7 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.03 0.15 0.46 0.03 0.03 0.00 19 0.00 0.00 19
Welding Rig 8,064 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.01 0.08 0.08 0.01 0.01 0.00 4 0.00 0.00 4
X-Ray Truck/Machine 4,032 11 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.01 0.07 0.22 0.02 0.02 0.00 9 0.00 0.00 9

Dallas County, IA 5.0 17.7 88.9 2.8 2.8 0.0 4077.3 0.2 0.1 4114.5
TOTALS 5.0 17.7 88.9 2.8 2.8 0.03 4,077 0.232 0.105 4,114

EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines

Load Factors from Appendix A of EPA 420_P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

HAP Pollutant Emissions - Construction Equipment

Emissi
Air Toxic Fraction of VOC misstons
(ton/yr)

Benzene 0.020 0.1
Formaldehyde 0.118 0.6
Acetaldehyde 0.053 0.3
1,3-Butadiene 0.002 0.0
Acrolein 0.003 0.0
TOTAL HAPS 1.0
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project

Des Moinse C-Line Branch Line Extension (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-4 Temporary Compression Emissions

Total Hours Loaded Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (Ilb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (MMBtu) vocC co NOx PM,, PM, 5 SO, co, Methane N,O vocC co NOx PM,, PM, 5 SO, CO, Methane N,0 CO;e
Temporary Compression (x2) 84 0.8 012 | 0380 | 317 | 0038 | 0038 | 0.001 110 1450 | 0.00 0.01 010 | 000 [ 0.0 0.00 4 005 | 000 | 5
Boone County, IA 0.0 0.0 0.1 0.0 0.0 0.0 3.5 0.0 0.0 4.7
TOTALS 0.0 0.0 0.1 0.0 0.0 0.00 4 0.046 0.000 5

EPA AP-42, Fifth Edition, Volume | Chapter 3: Stationary Internal Combustion Sources, Section 3.2, Table 3.2-1
Load Factors from Appendix A of EPA 420_P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

HAP Pollutant Emissions - Construction Equipment

HAP Emission Factors

Air Toxic Emissions (ton/yr

r toxi (Ib/mmbtu) issions (ton/yr)
Acetaldehyde 0.008 0.0
Formaldehyde 0.055 0.0
Benzene 0.002 0.0
1,3-Butadiene 0.001 0.0
Acrolein 0.008 0.0
TOTAL HAPS 0.0
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moinse C-Line Branch Line Extension (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PM,, PM, 5 PMy, PM, 5
All Terrain Vehicle (ATV) 4 6 28 3,360 0.25 10 0.256 0.026 0.43 0.04
Backhoe 3 6 28 756 20 2 1.840 0.184 0.70 0.07
Dozers 3 6 28 756 20 2 1.840 0.184 0.70 0.07
Grader 3 6 28 756 20 2 1.840 0.184 0.70 0.07
Pickup Trucks 12 6 28 10,080 2 8 0.653 0.065 3.29 0.33
Pipe Tractor Trailer 2 6 28 504 2 8 0.653 0.065 0.16 0.02
Scrapper 2 6 28 504 30 2 2.208 0.221 0.56 0.06
SideBoom 6 6 28 1,512 20 2 1.840 0.184 1.39 0.14
Trackhoe 6 6 28 1,512 20 2 1.840 0.184 1.39 0.14
Water / Fuel Truck 2 6 28 1,680 30 8 2.208 0.221 1.85 0.19
Welding Rig 4 6 28 1,008 2 5 0.653 0.065 0.33 0.03
Dallas County, IA 11.49 1.15
TOTALS 11.49 1.15
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMo PM, s
k 4.9 1.5 0.15 lb/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Des Moinse C-Line Branch Line Extension (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 90 72 0.058 0.0061 0.19 0.02
Topsoil removal by Scrapper for Access Roads, Laydown Yards 6 72 0.058 0.0061 0.01 0.00
Trench excavation and loading to storage piles 97 72 0.037 0.0039 0.13 0.01
Backfilling trench 88 72 0.012 0.0013 0.04 0.00
Topsoil replacement 87 72 0.012 0.0013 0.04 0.00
Wind Erosion Exposed Areas 24 0.38 0.0399 1.80 0.19
Dallas County, IA 2.2 0.2
TOTALS 2.21 0.23

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 2.48 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 90 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 11 tons per day

Trench excavation and loading: 2.48 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 97 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Proposed Des Moines North Loop Receiver Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline
Emissions Compression Unpaved Roads Earthmoving TOTAL
Pollutant tons tons tons tons tons
co 1.8 0.0 1.8
NO, 8.3 0.0 8.3
PM, 0.3 0.0 1.6 0.1 2.0
PM, 5 0.3 0.0 0.2 0.0 0.4
SO, 0.00 0.00 0.00
vocC 0.6 0.0 0.6
Individual HAP 0.1 0.0 0.1
Combined HAP 0.1 0.0 0.1
Methane 0.0 0.0 0.0
Nitrogen Dioxide 0.0 0.0 0.01
o, 400 400
COqe 404 404
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project

Proposed Des Moines North Loop Receiver Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded

Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)
Backhoe 1 72 12 864 75 0.21 16
Crane, Wheeled 1 72 12 864 715 0.47 336
Pickup Trucks 12 72 12 10,368 250 0.59 148
Skid Steer Loader 72 12 864 75 0.59 44
Welding Rig 72 12 1728 10 0.21 2
Assume a 3 month schedule, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
Page 2 of 5 4/10/2026




Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Proposed Des Moines North Loop Receiver Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (HP) vocC co NOx PM,, PM, 5 SO, Co, Methane N,O vocC co NOx PM,, PM, s SO, CO, Methane N0 CO;e
Backhoe 864 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.01 0.04 0.07 0.00 0.00 0.00 3 0.00 0.00 3
Crane, Wheeled 864 336 0.1669 1.3272 4.10 0.132 0.128 0.002 194 0.011 0.005 0.05 0.42 1.31 0.04 0.04 0.00 62 0.00 0.00 63
Pickup Trucks 10,368 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.52 1.26 6.74 0.22 0.22 0.00 326 0.02 0.01 329
Skid Steer Loader 864 44 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.02 0.10 0.20 0.01 0.01 0.00 8 0.00 0.00 8
Welding Rig 1,728 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.00 0.02 0.02 0.00 0.00 0.00 1 0.00 0.00 1
Dallas County, IA 0.6 1.8 8.3 0.3 0.3 0.0 400.0 0.0 0.0 403.7
TOTALS 0.6 1.8 8.3 0.3 0.3 0.00 400 0.023 0.010 404
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
Emissi
Fraction of VOC misstons
(ton/yr)
0.020 0.0
Formaldehyde 0.118 0.1
Acetaldehyde 0.053 0.0
1,3-Butadiene 0.002 0.0
0.003 0.0
TOTAL HAPS 0.1
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project

Proposed Des Moines North Loop Receiver Mod (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VvMT Vehicle Weight  Vehicle Speed PM;, PM, 5 PM;, PM, s
Backhoe 1 6 12 108 20 2 1.840 0.184 0.10 0.01
Pickup Trucks 12 6 12 4,320 2 8 0.653 0.065 1.41 0.14
Welding Rig 2 6 12 216 2 5 0.653 0.065 0.07 0.01
Dallas County, IA 1.58 0.16
TOTALS 1.58 0.16
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMyo PMys
k 4.9 1.5 0.15 Ib/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)
s 8.5 surface material silt content (%)
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Federal Energy Regulatory Commission Resource Report No. 9
Northern Natural Gas

Central Mainline Corridor Expansion Project

Proposed Des Moines North Loop Receiver Mod (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 0 72 0.058 0.0061 0.00 0.00
Topsoil removal by Scrapper for Access Roads, Laydown Yards 0 72 0.058 0.0061 0.00 0.00
Trench excavation and loading to storage piles 64 72 0.037 0.0039 0.09 0.01
Backfilling trench 58 72 0.012 0.0013 0.03 0.00
Topsoil replacement 0 72 0.012 0.0013 0.00 0.00
Wind Erosion Exposed Areas 0 0.38 0.0399 0.01 0.00
Dallas County, IA 0.1 0.0
TOTALS 0.12 0.01

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 2.09 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 76 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 2.09 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 83 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moines C-Line South Loop Uprate (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Engine Temporary Pipeline Purge

Emissions Compression] Unpaved Roads | Earthmoving | Emissions TOTAL
Pollutant tons tons tons tons tons tons
co 22.8 22.8
NO, 114.3 114.3
PMyq 3.6 14.4 5.9 23.9
PM, s 3.5 1.4 0.6 5.6
SO, 0.04 0.04
VoC 6.3 6.3
Individual HAP 0.7 0.7
Combined HAP 1.2 1.2
Methane 0.3 0.3
Nitrogen Dioxide 0.1 0.14
Co, 5,232 5,232
COz 5,280 5,280
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moines C-Line South Loop Uprate (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-2 Construction Equipment Schedule

Pipeline Total Hours Maximum Load Loaded
Equipment Quantity Hrs/Wk Weeks Used Equipment Usage Power (HP) Factor Power (HP)

Air Compressor 3 72 28 6048 310 0.56 174
All Terrain Vehicle (ATV) 5 72 28 10080 18 1.00 18
Backhoe 4 72 28 8064 75 0.21 16
Cuttings Cleaner System 3 72 28 6048 300 0.59 177
Dozers 4 72 28 8064 410 0.59 242
Dump Truck 9 72 28 18144 325 0.59 192
Generators 5 72 28 10080 430 0.68 292
Grader 4 72 28 8064 140 0.64 90
HDD Rig 2 72 28 4032 600 0.59 354
Mudd Unit 3 72 28 6,048 400 0.21 84
Pickup Trucks 13 72 28 26,208 250 0.59 148
Pipe Tractor Trailer 3 72 28 6,048 400 0.59 236
Scrapper 3 72 28 6,048 488 0.59 288
SideBoom 7 72 28 14,112 240 0.59 142
Trackhoe 7 72 28 14,112 320 0.21 67
Water / Fuel Truck 3 72 28 6048 250 0.59 148
Welding Machine 7 72 28 14112 35 0.21 7

Welding Rig 5 72 28 10080 10 0.21 2

X-Ray Truck/Machine 3 72 28 6048 50 0.21 11

Assume seven month schedule, four weeks per month, 72 hours per week
EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moines C-Line South Loop Uprate (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-3 Construction Equipment Engine Emissions

Total Hours Loaded Criteria Emission Factors (g/hp-hr) GHG Emission Factors (g/hp-hr) Criteria Emissions (tons) GHG Emissions (tons)

Equipment Equipment Usage Power (HP) voC co NOXx PM;, PM; 5 SO, Co, Methane N,O vocC co NOx PMy, PM; 5 SO, CO, Methane N,O CO,
Air Compressor 6,048 174 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.19 0.98 5.02 0.15 0.15 0.00 224 0.01 0.01 226
All Terrain Vehicle (ATV) 10,080 18 0.4380 2.1610 4.44 0.267 0.259 0.002 194 0.011 0.005 0.09 0.43 0.89 0.05 0.05 0.00 39 0.00 0.00 39
Backhoe 8,064 16 0.3672 2.3655 4.70 0.240 0.233 0.002 194 0.011 0.005 0.05 0.33 0.66 0.03 0.03 0.00 27 0.00 0.00 27
Cuttings Cleaner System 6,048 177 0.1669 0.8425 4.00 0.132 0.128 0.002 194 0.011 0.005 0.20 0.99 4,72 0.16 0.15 0.00 228 0.01 0.01 230
Dozers 8,064 242 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.36 1.81 9.32 0.28 0.27 0.00 416 0.02 0.01 420
Dump Truck 18,144 192 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.64 3.23 16.63 0.50 0.49 0.01 742 0.04 0.02 749
Generators 10,080 292 0.3085 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 1.00 2.74 14.08 0.43 0.41 0.01 629 0.04 0.02 635
Grader 8,064 90 0.3384 0.8667 4.10 0.132 0.128 0.002 194 0.011 0.005 0.27 0.69 3.27 0.10 0.10 0.00 154 0.01 0.00 156
HDD Rig 4,032 354 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.26 1.33 6.82 0.21 0.20 0.00 305 0.02 0.01 307
Mudd Unit 6,048 84 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.09 0.47 2.43 0.07 0.07 0.00 108 0.01 0.00 109
Pickup Trucks 26,208 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 1.31 3.19 17.04 0.56 0.54 0.01 825 0.05 0.02 832
Pipe Tractor Trailer 6,048 236 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.26 1.33 6.82 0.21 0.20 0.00 305 0.02 0.01 307
Scrapper 6,048 288 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.32 1.62 8.32 0.25 0.25 0.00 372 0.02 0.01 375
SideBoom 14,112 142 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.68 1.65 8.81 0.29 0.28 0.00 426 0.02 0.01 430
Trackhoe 14,112 67 0.1669 0.8425 4.34 0.132 0.128 0.002 194 0.011 0.005 0.17 0.88 4.53 0.14 0.13 0.00 202 0.01 0.01 204
Water / Fuel Truck 6,048 148 0.3085 0.7475 4.00 0.132 0.128 0.002 194 0.011 0.005 0.30 0.74 3.93 0.13 0.13 0.00 190 0.01 0.00 192
Welding Machine 14,112 7 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.03 0.18 0.54 0.04 0.04 0.00 22 0.00 0.00 22
Welding Rig 10,080 2 0.5508 4.1127 4.30 0.500 0.485 0.002 194 0.011 0.005 0.01 0.10 0.10 0.01 0.01 0.00 5 0.00 0.00 5
X-Ray Truck/Machine 6,048 11 0.2789 1.5323 4.73 0.339 0.329 0.002 194 0.011 0.005 0.02 0.11 0.33 0.02 0.02 0.00 14 0.00 0.00 14

Polk County, IA 6.3 22.8 114.3 3.6 3.5 0.0 5232.4 0.3 0.1 5280.1
TOTALS 6.3 22.8 114.3 3.6 3.5 0.04 5,232 0.297 0.135 5,280

EPA 420-P-04-009, Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression Ignition , USEPA, April 2004 - Tier 2 Engines

Load Factors from Appendix A of EPA 420_P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004

HAP Pollutant Emissions - Construction Equipment

. . . Emissions
Air Toxic Fraction of VOC
(ton/yr)

Benzene 0.020 0.1
Formaldehyde 0.118 0.7
Acetaldehyde 0.053 0.3
1,3-Butadiene 0.002 0.0
Acrolein 0.003 0.0
TOTAL HAPS 1.2
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Federal Energy Regulatory Commission Resource Report No. 9

Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moines C-Line South Loop Uprate (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-4 Temporary Compression Emissions

Total Hours Loaded Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (lb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Equipment Usage Power (MMBtu) vocC co NOx PMy, PM, 5 SO, co, Methane N,O vocC co NOx PM,, PM, 5 SO, CO, Methane N0 CO,,
Temporary Compression (x1) 24 0.8 012 | 0380 | 317 | 0038 | 0038 | 0.001 110 1.450 | 0.001 | 0004 | 0029 | 0000 | 0.00 [ 0.000 1 001 [ 000 | 1
Polk County, IA 0.00 0.00 0.03 0.00 0.00 0.00 1.0 0.0 0.0 1.3
TOTALS 0.0 0.0 0.0 0.0 0.0 0.00 1 0.013 0.000 1
EPA AP-42, Fifth Edition, Volume | Chapter 3: Stationary Internal Combustion Sources, Section 3.2, Table 3.2-1
Load Factors from Appendix A of EPA 420 _P-04-005, Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling , USEPA, April 2004
HAP Pollutant Emissions - Construction Equipment
HAP Emission Factors
Air Toxic Emissions (ton/yr
ir Toxi (Ib/mmbtu) Issions (ton/yr)
Acetaldehyde 0.008 0.0
Formaldehyde 0.055 0.0
Benzene 0.002 0.0
1,3-Butadiene 0.001 0.0
Acrolein 0.008 0.0
TOTAL HAPS 0.0
Page 4 of 6 4/10/2026
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Northern Natural Gas

Central Mainline Corridor Expansion Project
Des Moines C-Line South Loop Uprate (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-5 Fugitive Dust Emissions from Unpaved Roads during Pipeline Installation

Pipeline W: Mean S: Mean Emission Factors (lb/VMT) Emissions (tons)
Equipment Quantity Days/Wk  Weeks Used VMT Vehicle Weight  Vehicle Speed PM,, PM, 5 PMy, PM, 5
All Terrain Vehicle (ATV) 5 6 28 4,200 0.25 10 0.256 0.026 0.54 0.05
Backhoe 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Dozers 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Grader 4 6 28 1,008 20 2 1.840 0.184 0.93 0.09
Pickup Trucks 13 6 28 10,920 2 8 0.653 0.065 3.56 0.36
Pipe Tractor Trailer 3 6 28 756 2 8 0.653 0.065 0.25 0.02
Scrapper 3 6 28 756 30 2 2.208 0.221 0.83 0.08
SideBoom 7 6 28 1,764 20 2 1.840 0.184 1.62 0.16
Trackhoe 7 6 28 1,764 20 2 1.840 0.184 1.62 0.16
Water / Fuel Truck 3 6 28 2,520 30 8 2.208 0.221 2.78 0.28
Welding Rig 5 6 28 1,260 2 5 0.653 0.065 0.41 0.04
Polk County, IA 14.40 1.44
TOTALS 14.40 1.44
AP 42 Section 13.2.2 Unpaved Roads, dated November 2006, Equations 1a and 2
Surface Silt content based on Table 13.2.2-1 - Construction Sites
Each Vehicle is assumed to travel 1.5 mile per day on site, except ATV, Water Truck, and Pickup, which are assumed to travel five miles per day.
Constants PM PMo PM, s
k 4.9 1.5 0.15 lb/VMT
a 0.7 0.9 0.9
b 0.45 0.45 0.45
P 105 days with 0.01 inches rain (Figure 13.2.2-1)

Page 5 of 6
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Des Moines C-Line South Loop Uprate (2027)

Appendix 9A - Construction Emission Calculations

Table 9A-6 Fugitive Dust Emissions from Earthmoving Activities

Daily I.VIaterlaI Average Emission Factors (Ib/ton) Emissions (tons)
Handling Rate | Construction | Exposed Area
Construction Activity (ton/day) Days (acres) PMy, PM, 5 PMy, PM; 5
Topsoil removal by Scrapper for Pipeline 248 72 0.058 0.0061 0.52 0.05
Topsoil removal by Scrapper for Access Roads, Laydown Yards 6 72 0.058 0.0061 0.01 0.00
Trench excavation and loading to storage piles 268 72 0.037 0.0039 0.36 0.04
Backfilling trench 241 72 0.012 0.0013 0.10 0.01
Topsoil replacement 229 72 0.012 0.0013 0.10 0.01
Wind Erosion Exposed Areas 64 0.38 0.0399 4.77 0.50
Polk County, IA 5.9 0.6
TOTALS 5.86 0.62

Assumptions:

Construction schedule of 7 month, 4 weeks per month, six days per week.

Topsoil removal (pipeline): 6.83 miles, 25 feet wide, 1 foot deep, 1.25 tons per cubic yard = 248 tons per day

Topsoil removal (roads/laydown): 1 acres, 0.5 foot deep, 1.25 tons per cubic yard = 6 tons per day

Trench excavation and loading: 2.48 miles, 2 yards wide, 1.5 yards deep, 1.25 tons per yard = 268 tons per day

Topsoil removal by Scrapper emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, topsoil removal by scrapper

Trench excavation and loading to storage piles emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, truck loading by batch dump

Backfilling trench and topsoil replacement emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, overburden replacement

As worst case, PMy, is set equal to Total Particulate Matter. PM, ; is set to 0.105 times PM;, per Table 11.9-1

Wind Erosion Exposed Areas emission factor: AP-42 Section 11.9 Western Surface Coal Mining, Table 11.9-4, July 1998, wind erosion of exposed areas (ton/yr/acre)

Average Exposed Area - Total disturbed area during construction is assumed as 166 acres, assume 25 percent is exposed at any time.

Page 6 of 6 4/10/2026
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Central Mainline Corridor Expansion Project
Des Moines C-Line South Loop Uprate (2027)
Appendix 9A - Construction Emission Calculations

Table 9A-1 Construction Emission Estimates - Total Project

Temp Flare

Emissions TOTAL
Pollutant tons tons
Cco 2.1 2.1
NO, 0.5 0.5
PM,, 0.1 0.1
PM, 5 0.1 0.1
SO, 0.00 0.00
vocC 4.6 4.6
Individual HAP 0.0 0.0
Combined HAP 0.0 0.0
Methane 1.0 1.0
Nitrogen Dioxide 0.0 0.01
co, 814 814
COqe 842 842

page 1 of 2
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Northern Natural Gas

Central Mainline Corridor Expansion Project

Ogden Compressor Station

Appendix 9A - Construction Emission Calculations

Table 9A-8 Temporary Flare Emissions

Operating Schedule Flare Capacity Gas Purged Criteria Emission Factors (lb/mmbtu) GHG Emission Factors (Ilb/mmbtu) Criteria Emissions (tons) GHG Emissions (tons)
Equipment Quantity Hrs/Wk | Weeks Used MMBtu/Hr MMBTU voc* co’ NOx* PM,,” PM, 5’ s0,’ co,’ Methane® N,0’ vocC co NOx PMy, PM; 5 SO, CO, Methane N,0 CO,
FA-E Protego (Hero Flare) 1 16 1 850 232.56 0.66 0.31 0.068 0.007 0.007 0.001 118 0.140 0.002 4.56 2.14 0.47 0.05 0.05 0.00 814 0.97 0.01 842
Boone County, IA 4.6 2.1 0.5 0.1 0.1 0.0 813.7 1.0 0.0 842.3
TOTALS 4.6 2.1 0.5 0.1 0.1 0.00 814 0.968 0.015 842
LEPA AP-42, Fifth Edition, Volume | Chapter 13: Industrial Flares, Section 13.5, Tables 13.5-1 & 13.5-2
>EPA AP-42, Fifth Edition, Volume | Chapter 1: External Combustion Sources, Section 1.4, Tables 1.4-2 & 1.4-3
HAP Pollutant Emissions - Construction Equipment
HAP Emission L
. . 2 Emissions
Air Toxic Factors
(ton/yr)
(lb/mmbtu)
Formaldehyde 0.0001 0.00
Benzene 0.000 0.00
Hexane 0.002 0.01
Toluene 0.000 0.00
TOTAL HAPS 0.0
4/10/2026
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Appendix 9B
Detailed Calculation Sheets for Operational Emissions
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Noise Barrier Wall Specifications



@ Stantec Appendix 9C

Reference: Central Mainline Corridor Expansion Project

ACOUSTIC BARRIER WALL SPECIFICATIONS

HDDs and temporary compression activities associated with the Central Mainline Corridor Expansion Project
may require noise mitigation beyond work practice standards to comply with 18 Code of Federal Regulations
§ 157.206(b)(5)(iii). When Project work is required during the nighttime hours of 10 p.m. =7 a.m. noise
mitigation in the form of barrier walls may be implemented by Northern. The decision to implement mitigation
is dependant on equipment noise, local background noise, and the efficacy of the proposed abatement
strategy.

To allow for flexibility general barrier wall specifications are provided along with sample options and
guidelines to increase the efficacy of implemented barrier walls. The layouts of barriers varies depending on
the location of nearby NSAs. The layouts are provided as Appendix B.

Any implemented noise barrier walls must adhere to the following guidelines:

e Barrier walls shall have a minimum face weight or density of 2 to 4 Ibs/ft2. Higher face densities are
recommended if possible.

e Barrier walls should be free of gaps. If gaps are present, mass loaded vinyl sheets such as Echo H9
construction barriers may be used to overlap the gaps.

e Barrier walls must be a minimum of 3 feet above the tallest noise source on-site
General recommendations to improve the efficacy of installed noise barriers are as follow:

e The distance between the noise barrier and the noise sources must be minimized to increase the
acoustic shadow as shown in Figure 1.

e Absorptive barriers using porous materials are preferred over reflective barriers such as metal or
precast concrete. Porous barrier are more effectively able to reduce the impact of noise reflected by
parallel barriers
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Reference:  Central Mainline Corridor Expansion Project

Figure 1 — Barrier Wall Location Placement
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BARRIER WALL DESIGN

Northern is proposing the following options for barrier wall constructions for HDDs associated with Auburn.
Alternative constructions, that adhere to the guidelines and general specifications for noise barriers, may also
be implemented.

OPTION 1 - FREE STANDING NOISE BARRIER, BEHRENS SK-8

Galvanized barrier with acoustic infill available in several heights (16’,20°, and 24°). Are supplied in 8’ and 12’
lengths. A structural engineer should be retained to confirm that footings provide adequate counterbalance for
windloads.
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Reference: ~ Central Mainline Corridor Expansion Project

Figure 2 — Behrens SK-8 Mobile Noise Barrier

OPTION 2 - JERSEY BARRIER, PLYWOOD/MASS LOADED VINYL COMBINATION

A combination of jersey barrier footings, plywood and wooden posts, and mass loaded vinyl sheets may be
used as a noise barrier. A structural engineer should be retained to confirm that footings provide adequate
counterbalance for wind loads. Wooden posts should be fastened to jersey barriers using adequate fasteners.
Mass loaded vinyl should be attached to plywood to increase noise reduction efficacy.

Design with community in mind
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Figure 3 — Concrete/Wood Acoustic Barriers

OPTION 3 — SEACAN CONTAINER BARRIER

“Seacan” containers, as shown in Figure 3 may be used as noise barriers. Relatively inexpensive, seacan
containers are multipurpose noise barriers that may also provide on-site storage in addition to noise
mitigation. They require a large site footprint as compared to traditional noise barriers. A structural engineer
should be retained to confirm that containers are secured together adequately for wind loading. Containers
are available in 40 ft. sections making installation relatively quick compared to options 1, 3, and 4.

Design with community in mind
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Reference: ~ Central Mainline Corridor Expansion Project

Figure 4 — Sea Can Container Barrier

OPTION 4 - PRECAST CONCRETE BARRIERS

Precast concrete barriers as shown in Figure 4 may also be used as noise barriers. Generally more
expensive option than option 1, 2, 4, precast concrete barriers are much more durable. They are commonly
available in 10 ft., 12 ft., and 14 ft. heights.

Design with community in mind



April 8, 2026
Page 6 of 7

Reference: ~ Central Mainline Corridor Expansion Project

Figure 5 — Precast Concrete Barriers

OPTION 5 — LOW HEIGHT (<10 FT) BARRIERS

In mitigation scenarios where noise sources are shorter than 7 ft. temporary barriers using mass loaded vinyl
sheets may be used such as Echo H9 sheets. Sheets are fastened directly to site hoarding or mesh fences as
shown in Figure 5. Applications that require additional height will require a supporting structure of wood or
steel, as the mass loaded vinyl sheets provide no structural support.

Design with community in mind
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Figure 6 — Echo H9 Loaded Vinyl Sheets on Mesh Fence
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Appendix 9D
Identified NSA Locations within 0.5 mile of HDD segments



Omaha

Location NSA NSA Type Coordinates AD?s[t);(r):en;?ﬁ Duration
Latitude | Longitude | pjrection (ft) (days)
Omaha 3rd branch line loop (Cass and Sarpy, NE)

OMA-NSA09 Residence at 36719 NE-1 40.9138 -96.1831 370 W
OMA-NSA10 Residence at 36316 NE-1 409146 | -96.1897 2190 W

pa-d OMA-NSAT1l Residence at 16800 NE-1 40.9151 -96.1746 2000 E .
OMA-NSA12 Church at 17040 NE-1 40.9155 -96.1775 1250 ENE
OMA-NSA13 Residence at 9090 NE-50 40.9218 -96.1811 2560 SSE
OMA-NSA14 Residence at 9515 NE-50 40.9271 -96.1772 1810 ESE
OMA-NSA15 Residence at 37015 Waverly Rd 40.9285 -96.1789 1250 E

P4-2 OMA-NSA16 Residence at 36601 Waverly Rd 40.9285 -96.1862 770 W 3
OMA-NSA17 Residence at 36702 Waverly Rd 40.9291 -96.1841 210 W
OMA-NSA18 Residence at 9820 NE-50 40.9311 -96.1788 1450 ENE
OMA-NSA19 Residence at 10101 NE-50 40.9337 -96.1768 2460 NE
OMA-NSA23 Residence at 11712 NE-50 40.9536 -96.1790 2070 SE
OMA-NSA24 Residence at 36119 Church Rd 40.9571 -96.1926 2190 W
OMA-NSA25 Residence at 37011 Church Rd 40.9575 -96.1790 1570 E

P4-3 OMA-NSA26 Residence at 36505 Church Rd 40.9574 -96.1872 700 W 3
OMA-NSA27 Church at 36712 Church Rd 40.9581 -96.1829 470 E
OMA-NSA28 Residence at 36712 Church Rd 40.9582 -96.1836 310 ENE
OMA-NSA30 Residence at 12500 NE-50 40.9625 -96.1810 1930 NE
OMA-NSA33 | Residence at 35797 River Bank Cir | 40.9733 -96.1981 1990 SSW
OMA-NSA34 | Residence at 35787 River Bank Cir 40.9748 -96.1985 1510 SSW
OMA-NSA35 Residence at 35794 River Bank Cir 40.9752 -96.1990 1420 SSW
OMA-NSA37 Residence at 35799 River Rdg Cir 40.9769 -96.1983 800 SW
OMA-NSA38 Residence at 35796 River Rdg Cir 40.9776 -96.1985 660 SW
OMA-NSA39 Residence at 13834 358th St 40.9788 -96.1979 360 W
OMA-NSA40 Residence at 36419 E Park Hwy 40.9790 -96.1883 2300 E

pad OMA-NSA41 Residence at 13906 358th St 40.9800 | -96.1978 360 WSW s
OMA-NSA42 Residence at 35716 E Park Hwy 40.9806 -96.1992 720 W
OMA-NSA43 | Residence Two at 36012 E Park Hwy | 40.9810 -96.1941 720 ENE
OMA-NSA44 | Residence One at 36012 E Park Hwy | 40.9816 -96.1943 770 ENE
OMA-NSA45 Residence at 14208 358th St 40.9836 -96.1995 1400 NNW
OMA-NSA46 Residence at 14316 358th St 40.9852 -96.1976 1770 N
OMA-NSA47 Residence at 36205 Mahoney Rd 40.9863 -96.1925 2420 NNE
OMA-NSA48 Residence at 14418 358th St 40.9865 -96.1978 2240 N
OMA-NSA49 Residence at 35816 Mahoney Rd 40.9870 -96.1977 2400 N
OMA-NSA41 Residence at 13906 358th St 40.9800 | -96.1978 2280 S
OMA-NSA42 Residence at 35716 E Park Hwy 40.9806 -96.1992 2180 SSW

P4-5 OMA-NSA43 | Residence Two at 36012 E Park Hwy | 40.9810 -96.1941 2020 SSE 3
OMA-NSA44 | Residence One at 36012 E Park Hwy | 40.9816 -96.1943 1790 SSE
OMA-NSA45 Residence at 14208 358th St 40.9836 -96.1995 1250 SW




Coordinates

Approximate

Location NSA NSA Type Distance and Duration
Latitude | Longitude | pjrection (ft) (days)
Omaha 3rd branch line loop (Cass and Sarpy, NE)
OMA-NSA46 Residence at 14316 358th St 40.9852 -96.1976 470 SW
OMA-NSA47 Residence at 36205 Mahoney Rd 40.9863 -96.1925 1130 E
OMA-NSA48 Residence at 14418 358th St 40.9865 -96.1978 360 WNW
P> OMA-NSA49 Residence at 35816 Mahoney Rd 40.9870 -96.1977 340 W 3
OMA-NSA50 Residence at 36110 Mahoney Rd 40.9887 -96.1936 1030 NE
OMA-NSA5S1 Residence at 36328 Mahoney Rd 40.9903 -96.1882 2590 ENE
OMA-NSA47 Residence at 36205 Mahoney Rd 40.9863 -96.1925 2420 SSE
OMA-NSA48 Residence at 14418 358th St 40.9865 -96.1978 2230 SSW
OMA-NSA49 Residence at 35816 Mahoney Rd 40.9870 -96.1977 2060 SSW
OMA-NSA50 Residence at 36110 Mahoney Rd 40.9887 -96.1936 1480 SSE
a6 OMA-NSAS51 Residence at 36328 Mahoney Rd 40.9903 -96.1882 2240 ESE 45
OMA-NSA52 Residence at 36418 Mahoney Rd 40.9920 -96.1876 2290 E
OMA-NSA53 Residence at 36438 Mahoney Rd 40.9937 -96.1876 2310 E
OMA-NSA54 Residence at 36454 Mahoney Rd 40.9943 -96.1872 2490 ENE
OMA-NSA56 Residence at 36468 Mahoney Rd 40.9972 -96.1892 2530 NE
OMA-NSA64 Residence at 17503 NE-31 41.0122 -96.1888 2590 NE




Princeton

Location NSA NSA Type Coordinates %Ii)sl::l)lt::n;it; Duration
Latitude | Longitude | pjrection (ft) (days)
NPPD Princeton Road power station branch line (Gage and Lancaster, NE)

PRB-NSAO05 Residence at 8582 E Aspen Rd 40.4802 -96.6046 1560 ENE

a1 PRB-NSA06 Residence at 8239 E Aspen Rd 40.4789 -96.6093 210 NNE 4
PRB-NSAQ7 | Residence at 3927 State Hwy Spur 34B | 40.4823 -96.6109 1320 N
PRB-NSA08 | Residence at 4641 State Hwy Spur 34B | 40.4752 -96.6108 1220 SSW
PRB-NSA09 Residence at 7044 E Aspen Rd 40.4813 -96.6253 1500 S

P4-2 PRB-NSA10 Residence at 3402 S 68 Rd 40.4881 -96.6272 630 NNE 8
PRB-NSAI1 Residence at 6837 E Aspen Rd 40.4794 -96.6280 2340 SSW
PRB-NSA17 Residence at 2610 E Apple Rd 40.5093 -96.6838 1250 W

P4-3 PRB-NSA19 Residence at 1922 S 25 Rd 40.5031 -96.6842 2520 SW 4
PRB-NSA20 Residence at 1234 S 25 Rd 40.5105 -96.6847 1570 WNW
PRB-NSA21 Residence at 1944 E Apple Rd 40.5093 -96.6944 2460 SE
PRB-NSA22 Residence at 1900 E Apple Rd 40.5094 -96.6964 2010 SE
PRB-NSA23 Residence at 1526 E Apple Rd 40.5094 -96.7008 1450 S
PRB-NSA24 Residence at 1820 E Apple Rd 40.5094 -96.7011 1440 S
PRB-NSA25 Residence at 244 E 1st St 40.5095 -96.7018 1410 S
PRB-NSA26 Residence at 150 N Vermont St 40.5099 -96.7028 1330 SSW

pad PRB-NSA27 Residence at 155 N Vermont St 40.5099 -96.7033 1380 SSW 19
PRB-NSA28 Residence at 200 N Sherman St 40.5103 -96.7040 1310 SW
PRB-NSA29 Residence at 729 S 12th St 40.5157 -96.7048 1100 ENE
PRB-NSA30 Residence at 1201 S 12th St 40.5105 -96.7048 1380 SW
PRB-NSA31 Residence at 451 S 12th St 40.5182 -96.7058 1650 NNE
PRB-NSA32 Residence at 300 W Highland St 40.5104 -96.7072 1330 S
PRB-NSA33 Residence at 350 W Highland St 40.5102 -96.7080 1380 S
PRB-NSA34 Residence at 205 N Lincoln Ave 40.5104 -96.7087 1340 S
PRB-NSA37 Residence at 1350 W Hallam Rd 40.5382 -96.7412 780 W

Pas PRB-NSA38 Residence at 28500 SW 14th St 40.5330 -96.7410 1610 SSW s
PRB-NSA39 Residence at 28100 SW 14th St 40.5372 -96.7413 800 W
PRB-NSA42 Residence at 27303 SW 14th St 40.5440 -96.7426 2330 NNW

P4-6 PRB-NSA42 Residence at 27303 SW 14th St 40.5440 -96.7426 2180 SSW 9
PRB-NSA48 Residence at 2601 W Princeton Rd 40.5660 -96.7572 2370 SE
PRB-NSA49 Residence at 24500 SW 29th St 40.5715 -96.7608 1010 ENE

P4-7 PRB-NSAS50 Residence at 25137 SW 29th St 40.5659 -96.7619 1610 SSE 9
PRB-NSAS1 Residence at 24301 SW 29th St 40.5728 -96.7631 1050 NNE
PRB-NSAS52 Residence at 3300 W Princeton Rd 40.5688 -96.7676 460 S
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Appendix 9E
Estimated Noise Impacts Due to the Project HDDs



Appendix 9E — Estimated Noise Impact due to Project HDDs — Omaha 3rd Branch Line Loop

Estimated Estlanzztiod
. Estimated Lan | Lan due to an CUE 1O .
Distance . e . . Construction | Potential
(ft) and Existing | due to Project | Project with Increase
. Latitude | Longitude . . Ambient | Construction Construction | Proposed Mitigation
Location Direction 1 . . 3 Proposed Above
of NSA | of NSA Lan without with Measures e o .
to closest e . Mitigation Ambient
(dBA) Mitigation Proposed
NSA - plus (dB)
(dBA) Mitigation .
Ambient
(dBA) (dBA)
P4-1 (Daytime Only)
OMA-NSAQ09 | 409138 [ -96.1831 370 W 40 62 62 N/A - Daytime Only 62 22
OMA-NSAI10 | 409146 | -96.1897 2190 W 40 45 45 N/A - Daytime Only 46 6
OMA-NSAL1l | 409151 -96.1746 2000 E 40 46 46 N/A - Daytime Only 47 7
OMA-NSA12 | 409155 | -96.1775 1250 ENE 40 51 51 N/A - Daytime Only 51 11
P4-2 (Daytime Only)
OMA-NSA13 | 40.9218 | -96.1811 2560 SSE 40 44 44 N/A - Daytime Only 45 5
OMA-NSA14 | 40.9271 -96.1772 1810 ESE 38 47 47 N/A - Daytime Only 48 10
OMA-NSAILS | 40.9285 [ -96.1789 1250 E 38 51 51 N/A - Daytime Only 51 13
OMA-NSA16 | 40.9285 | -96.1862 770 W 38 55 55 N/A - Daytime Only 55 17
OMA-NSA17 | 40.9291 -96.1841 210 W 38 67 67 N/A - Daytime Only 67 29
OMA-NSA18 | 40.9311 -96.1788 1450 ENE 38 49 49 N/A - Daytime Only 50 12
OMA-NSA19 | 40.9337 | -96.1768 2460 NE 38 44 44 N/A - Daytime Only 45 7
P4-3 (Daytime Only)
OMA-NSA23 | 40.9536 | -96.1790 2070 SE 40 46 46 N/A - Daytime Only 47 7
OMA-NSA24 | 40.9571 -96.1926 2190 W 40 45 45 N/A - Daytime Only 47 7
OMA-NSA25 | 40.9575 | -96.1790 1570 E 40 49 49 N/A - Daytime Only 49 9
OMA-NSA26 | 40.9574 | -96.1872 700 W 40 56 56 N/A - Daytime Only 56 16
OMA-NSA27 | 40.9581 -96.1829 470 E 40 60 60 N/A - Daytime Only 60 20
OMA-NSA28 | 40.9582 | -96.1836 310 ENE 40 63 63 N/A - Daytime Only 63 23
OMA-NSA30 | 40.9625 | -96.1810 1930 NE 40 47 47 N/A - Daytime Only 47 7
P4-4 (Daytime Only)
OMA-NSA33 | 40.9733 | -96.1981 1990 SSW 34 46 46 N/A - Daytime Only 46 12
OMA-NSA34 | 40.9748 | -96.1985 1510 SSW 34 49 49 N/A - Daytime Only 49 15




Appendix 9E — Estimated Noise Impact due to Project HDDs — Omaha 3rd Branch Line Loop

Estimated Esng:;&t’od
. Estimated Lan | Lan due to an . .
Distance . e . . Construction | Potential
(ft) and Existing | due to Project | Project with Increase
. Latitude | Longitude . . Ambient | Construction Construction | Proposed Mitigation
Location Direction 1 . . 3 Proposed Above
of NSA | of NSA Lan without with Measures e o 9 .
to closest e . Mitigation Ambient
(dBA) Mitigation Proposed
NSA N plus (dB)
(dBA) Mitigation .
Ambient
(dBA) (dBA)
OMA-NSA35 | 40.9752 | -96.1990 1420 SSW 34 49 49 N/A - Daytime Only 49 15
OMA-NSA37 | 40.9769 | -96.1983 800 SW 34 54 54 N/A - Daytime Only 54 20
OMA-NSA38 | 40.9776 | -96.1985 660 SW 34 56 56 N/A - Daytime Only 56 22
OMA-NSA39 | 40.9788 | -96.1979 360 W 34 62 62 N/A - Daytime Only 62 28
OMA-NSA40 | 40.9790 | -96.1883 2300 E 34 45 45 N/A - Daytime Only 45 11
OMA-NSA41 | 40.9800 [ -96.1978 360 WSW 34 62 62 N/A - Daytime Only 62 28
OMA-NSA42 | 40.9806 [ -96.1992 720 W 34 55 55 N/A - Daytime Only 55 21
OMA-NSA43 | 40.9810 | -96.1941 720 ENE 34 55 55 N/A - Daytime Only 55 21
OMA-NSA44 | 40.9816 | -96.1943 770 ENE 34 55 55 N/A - Daytime Only 55 21
OMA-NSA45 | 40.9836 [ -96.1995 | 1400 NNW 41 49 49 N/A - Daytime Only 50 9
OMA-NSA46 | 40.9852 [ -96.1976 1770 N 41 47 47 N/A - Daytime Only 48 7
OMA-NSA47 | 40.9863 | -96.1925 | 2420 NNE 37 44 44 N/A - Daytime Only 45 8
OMA-NSA48 | 40.9865 | -96.1978 2240 N 41 45 45 N/A - Daytime Only 46 5
OMA-NSA49 | 40.9870 | -96.1977 2400 N 41 44 44 N/A - Daytime Only 46 5
P4-5 (Daytime Only)

OMA-NSA41 | 40.9800 [ -96.1978 2280 S 34 45 45 N/A - Daytime Only 45 11
OMA-NSA42 | 40.9806 [ -96.1992 | 2180 SSW 34 45 45 N/A - Daytime Only 46 12
OMA-NSA43 | 40.9810 [ -96.1941 2020 SSE 34 46 46 N/A - Daytime Only 46 12
OMA-NSA44 | 40.9816 | -96.1943 1790 SSE 34 47 47 N/A - Daytime Only 47 13
OMA-NSA45 | 40.9836 | -96.1995 1250 SW 41 51 51 N/A - Daytime Only 51 10
OMA-NSA46 | 40.9852 | -96.1976 470 SW 41 60 60 N/A - Daytime Only 60 19
OMA-NSA47 | 40.9863 | -96.1925 1130 E 37 52 52 N/A - Daytime Only 52 15
OMA-NSA48 | 40.9865 | -96.1978 | 360 WNW 41 62 62 N/A - Daytime Only 62 21
OMA-NSA49 | 40.9870 | -96.1977 340 W 41 63 63 N/A - Daytime Only 63 22




Appendix 9E — Estimated Noise Impact due to Project HDDs — Omaha 3rd Branch Line Loop
Estimated Estl(r;:;teteod
. Estimated Lan | Lan due to an . .
Distance . e . . Construction | Potential
(ft) and Existing | due to Project | Project with Increase
. Latitude | Longitude . . Ambient | Construction Construction | Proposed Mitigation
Location Direction 1 . . 3 Proposed Above
of NSA | of NSA Lan without with Measures e o 9 .
to closest e . Mitigation Ambient
(dBA) Mitigation Proposed
NSA e e s plus (dB)
(dBA) Mitigation .
Ambient
(dBA) (dBA)
OMA-NSAS0 | 40.9887 [ -96.1936 1030 NE 37 52 52 N/A - Daytime Only 53 16
OMA-NSAS1 | 40.9903 | -96.1882 2590 ENE 37 44 44 N/A - Daytime Only 44 7
P4-6 (Daytime and Nighttime)
OMA-NSA47 | 40.9863 | -96.1925 2420 SSE 37 52 49 - 50 13
OMA-NSA48 | 40.9865 [ -96.1978 | 2230 SSW 41 53 50 - 51 10
OMA-NSA49 | 40.9870 [ -96.1977 | 2060 SSW 41 54 51 - 51 10
OMA-NSAS0 | 40.9887 | -96.1936 1480 SSE 37 57 54 Predicted noncompliance with 54 17
FERC Ly, limits. Mitigation
measure 'A' required.
OMA-NSAS1 | 40.9903 | -96.1882 2240 ESE 37 53 50 - 50 13
OMA-NSAS52 | 40.9920 | -96.1876 2290 E 37 53 50 - 50 13
OMA-NSAS3 | 40.9937 [ -96.1876 2310 E 37 53 50 - 50 13
OMA-NSA54 | 40.9943 | -96.1872 2490 ENE 37 52 49 - 49 12
OMA-NSA56 | 40.9972 | -96.1892 2530 NE 37 51 48 - 49 12
OMA-NSA64 | 41.0122 | -96.1888 2590 NE 38 51 48 - 49 11
Notes:

1. Construction Lan sound levels are calculated without any nighttime component if HDD operations are to occur only during daytime hours. In these instances, nighttime ambient
sound levels are assumed to be 10 dB below daytime ambient sound levels when calculating Lan ambient sound levels.
2. If mitigation measures are not predicted to be required, Lin sound levels are based on construction activity without mitigation.
3. Noise Mitigation Measures:
A. Institute work practices such as reduced idling or changes to equipment layout and orientation. A 3 dB drop in overall sound levels is assumed.
B. Utilize a smaller and modernized HDD rig compared to what is assumed in the modelling.
C. Install sound barrier walls between the entry pit and NSAs or a barrier wall between the exit pit and NSA, whichever is closest.
D. Install sound barrier walls between entry and exit pits and NSAs.
For options C and D, the minimum noise barrier wall height is 20 feet with a minimum surface density of 2 1b/ff? or a minimum STC rating of 25.



Appendix 9E — Estimated Noise Impact due to Project HDDs — NPPD Princeton Road Power Station Branch Line

Estimated Estlfinat:d
Estimated Lan | Lan due to an Cue to .
. . L. . . Construction | Potential
Distance (ft) | Existing | due to Project | Project ith Increase
Location Latitude | Longitude | and Ambient | Construction Construction | Proposed Mitigation ;’vro osed Above
of NSA | of NSA Direction to | Lan! without with Measures® opose 2 .
e . Mitigation Ambient
closest NSA | (dBA) Mitigation Proposed lus (dB)
(dBA) Mitigation? plus
(dBA) Ambient
(dBA)
P4-1 (Daytime Only)
PRB-NSA05 | 40.4802 -96.6046 1560 ENE 31 49 49 N/A - Daytime Only 49 18
PRB-NSA06 | 40.4789 -96.6093 210 NNE 31 67 67 N/A - Daytime Only 67 36
PRB-NSAQ7 | 40.4823 -96.6109 1320N 31 50 50 N/A - Daytime Only 50 19
PRB-NSA08 | 40.4752 -96.6108 1220 SSW 31 51 51 N/A - Daytime Only 51 20
P4-2 (Daytime Only)
PRB-NSAQ09 | 40.4813 -96.6253 1500 S 28 49 49 N/A - Daytime Only 49 21
PRB-NSA10 | 40.4881 -96.6272 630 NNE 28 57 57 N/A - Daytime Only 57 29
PRB-NSA11 | 40.4794 -96.6280 2340 SSW 28 45 45 N/A - Daytime Only 45 17
P4-3 (Daytime Only)
PRB-NSA17 | 40.5093 -96.6838 1250 W 30 51 51 N/A - Daytime Only 51 21
PRB-NSA19 | 40.5031 -96.6842 2520 SW 30 44 44 N/A - Daytime Only 44 14
PRB-NSA20 | 40.5105 -96.6847 1570 WNW 30 48 48 N/A - Daytime Only 49 19
P4-4 (Daytime and Nighttime)
PRB-NSA21 | 40.5093 -96.6944 2460 SE 30 52 50 - 50 20
PRB-NSA22 | 40.5094 -96.6964 2010 SE 30 54 52 - 52 22
PRB-NSA23 | 40.5094 -96.7008 1450 S 44 57 53 53 9
PRB-NSA24 | 40.5094 -96.7011 1440 S 44 57 53 53 9
PRB-NSA25 | 40.5095 -96.7018 1410 S 44 58 52 . . . 53 9
Predicted noncompliance with
PRB-NSA26 | 40.5099 -96.7028 1330 SSW 44 58 52 FERC Ly, limits. Mitigation 53 9
PRB-NSA27 | 40.5099 | -96.7033 | 1380 SSW 44 58 52 measure ‘A" and 'D' required. 53 9
PRB-NSA28 | 40.5103 -96.7040 1310 SW 44 59 53 53 9
PRB-NSA29 | 40.5157 -96.7048 1100 ENE 44 60 55 55 11
PRB-NSA30 | 40.5105 -96.7048 1380 SW 44 58 53 54 10




Appendix 9E — Estimated Noise Impact due to Project HDDs — NPPD Princeton Road Power Station Branch Line
Estimated Esng:laetig
Estimated Lan | Lan due to C‘:)nnstr ction | Potential
Distance (ft) | Existing | due to Project | Project ith " Increase
Location Latitude | Longitude | and Ambient | Construction Construction | Proposed Mitigation ;’vro osed Above
of NSA | of NSA Direction to | Lan! without with Measures® Mi t? ation? | Ambient
closest NSA | (dBA) Mitigation Proposed lusg (dB)
(dBA) Mitigation? prus
(dBA) Ambient
(dBA)
PRB-NSA31 | 40.5182 | -96.7058 1650 NNE 44 56 54 54 10
PRB-NSA32 | 40.5104 | -96.7072 1330 S 44 58 55 Predicted no_ncc.)mpligr.lce With 55 11
PRB-NSA33 | 405102 | -96.7080 1380 S 44 58 55 FERC Lyy limits. Mitigation 55 11
measure 'A' and 'D' required.
PRB-NSA34 | 40.5104 | -96.7087 1340 S 44 58 55 55 11
P4-5 (Daytime Only)
PRB-NSA37 | 40.5382 | -96.7412 780 W 34 55 55 N/A - Daytime Only 55 21
PRB-NSA38 | 40.5330 | -96.7410 1610 SSW 34 48 48 N/A - Daytime Only 48 14
PRB-NSA39 | 40.5372 | -96.7413 800 W 34 55 55 N/A - Daytime Only 55 21
PRB-NSA42 | 40.5440 | -96.7426 2330 NNW 34 45 45 N/A - Daytime Only 45 11
P4-6 (Daytime Only)
PRB-NSA42 | 40.5440 | -96.7426 | 2180 SSW | 34 | 45 45 N/A - Daytime Only 45 11
P4-7 (Daytime Only)
PRB-NSA48 | 40.5660 | -96.7572 2370 SE 32 44 44 N/A - Daytime Only 44 12
PRB-NSA49 | 40.5715 | -96.7608 1010 ENE 32 52 52 N/A - Daytime Only 52 20
PRB-NSAS50 | 40.5659 | -96.7619 1610 SSE 32 48 48 N/A - Daytime Only 48 16
PRB-NSAS51 | 40.5728 | -96.7631 1050 NNE 32 52 52 N/A - Daytime Only 52 20
PRB-NSAS52 | 40.5688 | -96.7676 460 S 32 60 60 N/A - Daytime Only 60 28
Notes:

1. Construction Lan sound levels are calculated without any nighttime component if HDD operations are to occur only during daytime hours. In these instances, nighttime ambient
sound levels are assumed to be 10 dB below daytime ambient sound levels when calculating Ldan ambient sound levels.
2. If mitigation measures are not predicted to be required, Lin sound levels are based on construction activity without mitigation.
3. Noise Mitigation Measures:
A. Institute work practices such as reduced idling or changes to equipment layout and orientation. A 3 dB drop in overall sound levels is assumed.
B. Utilize a smaller and modernized HDD rig compared to what is assumed in the modelling.
C. Install sound barrier walls between the entry pit and NSAs or a barrier wall between the exit pit and NSA, whichever is closest.
D. Install sound barrier walls between entry and exit pits and NSAs.
For options C and D, the minimum noise barrier wall height is 20 feet with a minimum surface density of 2 1b/ff® or a minimum STC rating of 25.



Northern Natural Gas— Central Mainline Corridor Expansion Project
Resource Report No. 9 — Air and Noise Quality

Appendix 9F
Identified NSA Locations within 1 mile of Temporary Compression and Flaring



Palmyra Compressor Station

Coordinates Approximate
Activity NSA NSA Type Distance and
Latitude | Longitude | pirection (ft)
Palmyra Compressor Station (Otoe, NE)
PCS-NSAO01 Residence at 3499 N 6th Rd 40.7389 | -96.3754 3410 SW
PCS-NSA02 Residence at 1126 D Rd 40.7399 | -96.3552 4520 SE
PCS-NSA03 Residence at 1024 D Rd 40.7399 | -96.3655 2680 SSE
PCS-NSA04 Residence at 881 D Rd 40.7409 | -96.3787 3490 SW
PCS-NSA05 Residence at 1129 N 8th Rd 40.7425 | -96.3868 5240 WSW
Temporary | PCS-NSA06 Residence at 1157 N 10th Rd 40.7444 | -96.3683 880 S
Compression | pCS-NSA07 Residence at 1170 N 10th Rd 40.7483 | -96.3678 580 NNE
PCS-NSA08 Residence at 892 C Rd 40.7529 | -96.3777 3320 NW
PCS-NSA09 Residence at 1264 N 8th Rd 40.7529 | -96.3854 5120 WNW
PCS-NSA10 Residence at 836 C Rd 40.7533 | -96.3829 4560 WNW
PCS-NSA11 Residence at 856 C Rd 40.7542 | -96.3810 4300 NW
PCS-NSA12 Residence at 909 C Rd 40.7552 | -96.3762 3670 NNW
PCS-NSA01 Residence at 3499 N 6th Rd 40.7389 | -96.3754 3450 SW
PCS-NSA02 Residence at 1126 D Rd 40.7399 | -96.3552 4550 SE
PCS-NSA03 Residence at 1024 D Rd 40.7399 | -96.3655 2730 SSE
PCS-NSA04 Residence at 881 D Rd 40.7409 | -96.3787 3520 SW
PCS-NSAO05 Residence at 1129 N 8th Rd 40.7425 | -96.3868 5250 WSW
Flare PCS-NSA06 Residence at 1157 N 10th Rd 40.7444 | -96.3683 930 S
Operation PCS-NSA07 Residence at 1170 N 10th Rd 40.7483 | -96.3678 570 NNE
PCS-NSA08 Residence at 892 C Rd 40.7529 | -96.3777 3310 NW
PCS-NSA09 Residence at 1264 N 8th Rd 40.7529 | -96.3854 5110 WNW
PCS-NSA10 Residence at 836 C Rd 40.7533 | -96.3829 4550 WNW
PCS-NSAT11 Residence at 856 C Rd 40.7542 | -96.3810 4290 NW
PCS-NSA12 Residence at 909 C Rd 40.7552 | -96.3762 3660 NNW




Ogden Compressor Station

Coordinates Approximate
Activity NSA NSA Type Distance and
Latitude | Longitude | pirection (ft)
Ogden Compressor Station (Boone, IA)
OCS-NSAO01 Residence at 1151 G Ave 42.0417 -94.0481 1740 SSW
OCS-NSA02 Residence at 726 W Cherry St 42.0438 -94.0376 2080 ESE
OCS-NSA03 Residence at 720 W Chestnut St 42.0448 -94.0370 2130 E
Temporary 75~ NSA04 Residence at 645 210th St 42.0495 | -94.0386 2140 NE
Compression

OCS-NSAO05 Residence at 613 210th St 42.0493 -94.0436 1300 NNE

OCS-NSA06 Residence at 607 210th St 42.0493 -94.0461 1310 NNW

OCS-NSA07 Residence at 595 210th St 42.0495 -94.0481 1600 NNW

OCS-NSAO01 Residence at 1151 G Ave 42.0417 -94.0481 1730 SSW

OCS-NSA02 Residence at 726 W Cherry St 42.0438 -94.0376 2130 ESE

OCS-NSAO03 Residence at 720 W Chestnut St 42.0448 -94.0370 2170 E
Flare OCS-NSA04 Residence at 645 210th St 42.0495 | -94.0386 2180 NE
Operation

OCS-NSA05 Residence at 613 210th St 42.0493 -94.0436 1310 NNE

OCS-NSA06 Residence at 607 210th St 42.0493 -94.0461 1310 NNW

OCS-NSA07 Residence at 595 210th St 42.0495 -94.0481 1590 NNW




Valve 5

Coordinates Approximate
Activity NSA NSA Type Distance and
Latitude | Longitude | pirection (ft)
Beatrice to Palmyra D-line and Beatrice to Palmyra E-line Block Valve 5 Setting (Lancaster, NE)
PRB-NSA54 Residence at 12829 E Gage Rd 40.5234 | -96.5480 1360 W
PRB-NSAS5S Residence at 12601 E Gage Rd 40.5228 | -96.5504 2060 W
PRB-NSA56 Residence at 12511 E Gage Rd 40.5233 -96.5517 2410 W
Temporary | PRB-NSAS57 Residence at 12455 E Gage Rd 40.5233 | -96.5527 2690 W
Compression | pRB-NSAS58 Residence at 12600 E Gage Rd 40.5245 | -96.5507 2130 W
PRB-NSA59 Residence at 13481 E Gage Rd 40.5232 | -96.5388 1210 ESE
PRB-NSA60 | Residence at 28300 Post Rock Cir | 40.5352 | -96.5507 4640 NNW
PRB-NSA61 Residence at 14444 E Gage Rd 40.5243 -96.5250 5020 E
PRB-NSA54 Residence at 12829 E Gage Rd 40.5234 | -96.5480 1330 W
PRB-NSASS Residence at 12601 E Gage Rd 40.5228 | -96.5504 2030 W
PRB-NSA56 Residence at 12511 E Gage Rd 40.5233 | -96.5517 2380 W
Flare PRB-NSA57 Residence at 12455 E Gage Rd 40.5233 | -96.5527 2650 W
Operation PRB-NSAS8 Residence at 12600 E Gage Rd 40.5245 -96.5507 2100 W
PRB-NSA59 Residence at 13481 E Gage Rd 40.5232 | -96.5388 1240 ESE
PRB-NSA60 | Residence at 28300 Post Rock Cir | 40.5352 | -96.5507 4660 NNW
PRB-NSA61 Residence at 14444 E Gage Rd 40.5243 -96.5250 5060 E
Royal Estates
Coordinates Approximate
Activity NSA NSA Type Distance and
Latitude | Longitude | pirection (ft)
Royal Estates Reducing Station (Polk, IA)
RER-NSAO01 Residence at 33914 Yuma Ln 41.7720 | -93.8156 420 WSW
RER-NSA02 | Residence at 11405 NW 142nd St | 41.7689 [ -93.8141 1340 S
Temporary | RER-NSAO03 Residence at 18102 Xavier Ave 41.7752 | -93.8236 2710 WNW
Compression | RER-NSA04 Residence at 33914 Yuma Ln 41.7753 | -93.8163 1130 NNW
RER-NSAO07 | Residence at 13303 NW 120th Ave | 41.7809 | -93.8013 4670 NE
RER-NSAO08 | Residence at 11730 NW 142nd St | 41.7771 -93.8142 1670 N




Northern Natural Gas— Central Mainline Corridor Expansion Project
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Appendix 9G
Estimated Noise Impacts Due to Project Temporary Compression and Flaring



Appendix 9G — Estimated Noise Impact Due to Project Temporary Compression and Flaring — Palmyra Compressor Station

Estimated Esng:itiod
. Estimated Lan | Lan due to an . .
Distance . e . . Construction | Potential
(ft) and Existing | due to Project | Project with Increase
. Latitude | Longitude . . Ambient | Construction Construction | Proposed Mitigation
Location Direction 1 . . Proposed Above
of NSA | of NSA Lan without with Measures e o .
to closest e . Mitigation Ambient
(dBA) Mitigation Proposed
NSA cpe o 9 plus (dB)
(dBA) Mitigation .
(dBA) Ambient
(dBA)
Temporary Compression, Daytime and Nighttime
PCS-NSAO01 | 40.7389 [ -96.3754 3410 SW 39 49 40 - 43 4
PCS-NSA02 | 40.7399 | -96.3552 4520 SE 39 46 39 - 42 3
PCS-NSAO03 | 40.7399 | -96.3655 2680 SSE 39 52 46 - 47 8
PCS-NSA04 | 40.7409 | -96.3787 3490 SW 39 49 45 - 46 7
PCS-NSAO05 | 40.7425 | -96.3868 | 5240 WSW 39 44 44 - 45 6
PCS-NSA06 | 40.7444 | -96.3683 880 S 39 62 52 Predicted noncompliance with 52 13
FERC Ly, limits. Noise barrier
PCS-NSAQ07 | 40.7483 | -96.3678 580 NNE 39 66 54 wall required.’ 54 15
PCS-NSAO08 | 40.7529 | -96.3777 3320 NW 39 49 41 - 43 4
PCS-NSA09 | 40.7529 | -96.3854 5120 39 -
WNW 44 43 44 5
PCS-NSA10 | 40.7533 [ -96.3829 4560 39 -
WNW 46 42 44 5
PCS-NSA11 | 40.7542 | -96.3810 4300 NW 39 47 43 - 44 5
PCS-NSAI12 | 40.7552 | -96.3762 | 3670 NNW 39 48 39 - 42 3
Flare Operation, Daytime Only
PCS-NSAO01 | 40.7389 [ -96.3754 3450 SW 39 47 47 N/A - Daytime Only 48 9
PCS-NSA02 | 40.7399 | -96.3552 4550 SE 39 45 45 N/A - Daytime Only 46 7
PCS-NSAO03 | 40.7399 | -96.3655 2730 SSE 39 50 50 N/A - Daytime Only 50 11
PCS-NSA04 | 40.7409 | -96.3787 3520 SW 39 47 47 N/A - Daytime Only 48 9
PCS-NSAO05 | 40.7425 -96.3868 | 5250 WSW 39 43 43 N/A - Daytime Only 44 5
PCS-NSA06 | 40.7444 | -96.3683 930 S 39 60 60 N/A - Daytime Only 60 21
PCS-NSAQ07 | 40.7483 -96.3678 570 NNE 39 68 68 N/A - Daytime Only 68 29
PCS-NSA08 | 40.7529 | -96.3777 3310 NW 39 48 48 N/A - Daytime Only 49 10




Appendix 9G — Estimated Noise Impact Due to Project Temporary Compression and Flaring — Palmyra Compressor Station
Estimated Estl(rﬂlz::tettod
. Estimated Lan | Lan due to an . .
Distance . e . . Construction | Potential
(ft) and Existing | due to Project | Project with Increase
. Latitude | Longitude . . Ambient | Construction Construction | Proposed Mitigation
Location Direction 1 . . Proposed Above
of NSA | of NSA Lan without with Measures e o 9 .
to closest e . Mitigation Ambient
(dBA) Mitigation Proposed
NSA e o 9 plus (dB)
(dBA) Mitigation Ambient
(dBA) (dBA)
PCS-NSA09 | 40.7529 | -96.3854 5110 39 43 43 N/A - Daytime Only 45 6
WNW
PCS-NSA10 | 40.7533 | -96.3829 4550 39 44 44 N/A - Daytime Only 46 7
WNW
PCS-NSAI11 | 40.7542 | -96.3810 4290 NW 39 45 45 N/A - Daytime Only 46 7
PCS-NSAI12 | 40.7552 | -96.3762 | 3660 NNW 39 47 47 N/A - Daytime Only 48 9
Notes:

1. Construction Lan sound levels are calculated without any nighttime component if operations are to occur only during daytime hours. In these instances, nighttime ambient sound
levels are assumed to be 10 dB below daytime ambient sound levels when calculating L4, ambient sound levels.

2. If mitigation measures are not predicted to be required, Lin sound levels are based on construction activity without mitigation.

3. The minimum surface density of the barrier is 2 Ib/ft? or the minimum STC rating is 25. The minimum absorption rating is an NRC of 0.7.



Appendix 9G — Estimated Noise Impact Due to Project Temporary Compression and Flaring — Ogden Compressor Station
Estimated E:tlg::let:(()l
. . Estimated Lan | Lan due to Construction | Potential
Distance (ft) | Existing | due to Project | Project with Increase
Location Latitude | Longitude | and Ambient | Construction Construction | Proposed Mitigation Proposed Above
of NSA | of NSA Direction to | Lan! without with Measures Mi t? ation? Ambient
closest NSA | (dBA) Mitigation Proposed lusg (dB)
(dBA) Mitigation? Zmbien .
(dBA) (dBA)
Temporary Compression, Daytime and Nighttime
OCS-NSAOI | 42.0417 | -94.0481 1740 SSW 57 55 55 - 59 2
OCS-NSAO02 | 42.0438 | -94.0376 2080 ESE 57 53 41 - 57 0
OCS-NSA03 | 42.0448 | -94.0370 2130 E 57 53 41 - 57 0
OCS-NSA04 | 42.0495 | -94.0386 2140 NE 57 53 42 - 57 0
OCS-NSAO05 | 42.0493 | -94.0436 1300 NNE 57 58 51 ) ) ) 58 1
Predicted noncompliance with
OCS-NSA06 | 42.0493 | -94.0461 | 1310 NNW 57 58 55 FERC L, limits. Noise barrier 59 2
OCS-NSA07 | 42.0495 | -94.0481 | 1600 NNW 57 56 55 wall required.® 59 >
Flare Operation, Daytime Only
OCS-NSAO1 | 42.0417 | -94.0481 1730 SSW 57 57 57 N/A - Daytime Only 60 3
OCS-NSA02 | 42.0438 | -94.0376 2130 ESE 57 55 55 N/A - Daytime Only 59 2
OCS-NSAO03 | 42.0448 -94.0370 2170 E 57 54 54 N/A - Daytime Only 59 2
OCS-NSA04 | 42.0495 | -94.0386 2180 NE 57 54 54 N/A - Daytime Only 59 2
OCS-NSAO05 | 42.0493 | -94.0436 1310 NNE 57 59 59 N/A - Daytime Only 61 4
OCS-NSA06 | 42.0493 | -94.0461 1310 NNW 57 59 59 N/A - Daytime Only 61 4
OCS-NSAO07 | 42.0495 -94.0481 1590 NNW 57 58 58 N/A - Daytime Only 60 3
Notes:

1. Construction Ldn sound levels are calculated without any nighttime component if operations are to occur only during daytime hours. In these instances, nighttime ambient sound
levels are assumed to be 10 dB below daytime ambient sound levels when calculating L4, ambient sound levels.

2. If mitigation measures are not predicted to be required, Lin sound levels are based on construction activity without mitigation.

3. The minimum surface density of the barrier is 2 Ib/ft* or the minimum STC rating is 25.



Appendix 9G — Estimated Noise Impact Due to Project Temporary Compression and Flaring — Beatrice to Palmyra D-line and Beatrice to Palmyra E-line
Block Valve S Setting
Estimated Esng:laetig
Estimated Lan | Lan due to C(:)nnstruction Potential
Distance (ft) | Existing | due to Project | Project with Increase
Location Latitude | Longitude | and Ambient | Construction Construction | Proposed Mitigation Proposed Above
of NSA | of NSA Direction to | Laa! without with Measures Mi t:) ation? Ambient
closest NSA | (dBA) Mitigation Proposed lusg (dB)
(dBA) Mitigation? prus
(dBA) Ambient
(dBA)
Temporary Compression, Daytime and Nighttime
PRB-NSA54 | 40.5234 | -96.5480 1360 W 38 60 52 Predicted noncompliance with 52 14
PRB-NSA55 | 40.5228 | 96.5504 | 2060 W 38 56 50 FERC Lan limits. Noise barrier 50 12
wall required.
PRB-NSAS6 | 40.5233 | -96.5517 2410 W 38 54 49 - 50 12
PRB-NSAS57 | 40.5233 | -96.5527 2690 W 38 53 49 - 49 11
PRB-NSAS8 | 40.5245 | -96.5507 2130 W 38 56 51 Predicted noncompliance with 51 13
PRB-NSAS59 | 40.5232 | 96.5388 | 1210 ESE 41 61 53 FERC Lan limits. Noise barrier 53 12
wall required.
PRB-NSA60 | 40.5352 | -96.5507 4640 NNW 38 47 47 - 47 9
PRB-NSA61 | 40.5243 | -96.5250 5020 E 41 46 40 - 44 3
Flare Operation, Daytime Only
PRB-NSAS54 | 40.5234 | -96.5480 1330 W 38 59 59 N/A - Daytime Only 59 21
PRB-NSAS5 | 40.5228 | -96.5504 2030 W 38 55 55 N/A - Daytime Only 55 17
PRB-NSAS56 | 40.5233 | -96.5517 2380 W 38 53 53 N/A - Daytime Only 53 15
PRB-NSAS57 | 40.5233 | -96.5527 2650 W 38 52 52 N/A - Daytime Only 52 14
PRB-NSAS8 | 40.5245 | -96.5507 2100 W 38 54 54 N/A - Daytime Only 54 16
PRB-NSAS59 | 40.5232 | -96.5388 1240 ESE 41 60 60 N/A - Daytime Only 60 19
PRB-NSA60 | 40.5352 | -96.5507 4660 NNW 38 46 46 N/A - Daytime Only 46 8
PRB-NSA61 | 40.5243 | -96.5250 5060 E 41 45 45 N/A - Daytime Only 46 5
Notes:

1. Construction Ldn sound levels are calculated without any nighttime component if operations are to occur only during daytime hours. In these instances, nighttime ambient sound
levels are assumed to be 10 dB below daytime ambient sound levels when calculating Lan ambient sound levels.

2. If mitigation measures are not predicted to be required, Lan sound levels are based on construction activity without mitigation.

3. The minimum surface density of the barrier is 2 Ib/ft? or the minimum STC rating is 25. The minimum absorption rating is an NRC of 0.7.



Appendix 9G — Estimated Noise Impact Due to Project Temporary Compression — Royal Estates Reducing Station
Estimated E:tlg::let:(()l
. . Estimated Lan | Lan due to Construction | Potential
Distance (ft) | Existing | due to Project | Project with Increase
Location Latitude | Longitude | and Ambient | Construction Construction | Proposed Mitigation Proposed Above
of NSA | of NSA Direction to | Lan! without with Measures Mi t? ation? Ambient
closest NSA | (dBA) Mitigation Proposed lusg (dB)
(dBA) Mitigation? Zmbien .
(dBA) (dBA)
Temporary Compression, Daytime Only
RER-NSAO1 | 41.7720 | -93.8156 420 WSW 59 51 51 N/A - Daytime Only 60 1
RER-NSA02 | 41.7689 | -93.8141 1340 S 59 40 40 N/A - Daytime Only 59 0
RER-NSAO03 | 41.7752 | -93.8236 | 2710 WNW 59 33 33 N/A - Daytime Only 59 0
RER-NSA04 | 41.7753 -93.8163 1130 NNW 59 42 42 N/A - Daytime Only 59 0
RER-NSAO07 | 41.7809 | -93.8013 4670 NE 59 27 27 N/A - Daytime Only 59 0
RER-NSAO08 | 41.7771 -93.8142 1670 N 59 38 38 N/A - Daytime Only 59 0
Notes:

1. Construction Ldn sound levels are calculated without any nighttime component if operations are to occur only during daytime hours. In these instances, nighttime ambient sound
levels are assumed to be 10 dB below daytime ambient sound levels when calculating Lan ambient sound levels.
2. If mitigation measures are not predicted to be required, Lin sound levels are based on construction activity without mitigation.



Northern Natural Gas— Central Mainline Corridor Expansion Project
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Appendix 9H
Identified NSA Locations within 1 mile of the Clarion Compressor Station



Clarion Compressor Station

Coordinates Approximate
Activity NSA NSA Type Distance and
Latitude | Longitude | pirection (ft)
Clarion Compressor Station (Wright, IA)
All CCS-NSA04 Residence at 1991 Keokuk Ave 42,7626 | -93.7752 3050 E
Significant | CCS-NSAO05 Residence at 1956 190th St 42.7713 | -93.7848 3390 N
OSourges | CCS-NSA06 Residence at 1875 200th St 42.7613 | -93.7989 2670 W
erationa
P CCS-NSA08 Residence at 1962 190th St 42.7747 | -93.7809 4860 NNE




Northern Natural Gas— Central Mainline Corridor Expansion Project
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Appendix 91
Estimated Noise Impacts Due to Operation of the Clarion Compressor Station



Appendix 91 — Estimated Noise Impact Due to the Operation of the Clarion Compressor Station
Estimated Estlanzztiod
. Estimated Lan | Lan due to an CUC 10, .
Distance . e . . Construction | Potential
(ft) and Existing | due to Project | Project with Increase
. Latitude | Longitude . . Ambient | Construction Construction | Proposed Mitigation
Location Direction 1 . . Proposed Above
of NSA | of NSA Lan without with Measures e o .
to closest e . Mitigation Ambient
(dBA) Mitigation Proposed
NSA - plus (dB)
(dBA) Mitigation Ambient
(dBA) (dBA)
All Sources Operational, Daytime and Nighttime
CCS-NSA04 | 42.7626 | -93.7752 3050 E 36 46 42 46 - 46
CCS-NSAQ05 | 42.7713 | -93.7848 3390 N 36 45 42 45 - 46
CCS-NSA06 | 42.7613 | -93.7989 2670 W 39 49 46 49 - 49
CCS-NSAO08 | 42.7747 | -93.7809 | 4860 NNE 36 42 38 42 - 43
Notes:

1. Construction Lan sound levels are calculated without any nighttime component if operations are to occur only during daytime hours. In these instances, nighttime ambient sound
levels are assumed to be 10 dB below daytime ambient sound levels when calculating L4, ambient sound levels.
2. If mitigation measures are not predicted to be required, Lin sound levels are based on construction activity without mitigation.
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Appendix 9J
Modeling Results for Clarion Compressor Station



Stantec performed air dispersion modeling for the Clarion Compressor Station using
version 24142 of AERMOD, the most advanced sequential Gaussian plume model sanctioned by
the EPA. Surface and upper air meteorological data for the five-year period of 2020 through 2024
was taken from the Mason City Municipal Airport (KMCW). Mason City Municipal Airport is
approximately 56 km northeast of the Clarion Compressor Station.

Receptor elevations were determined using the AERMOD terrain processor (AERMAP),
version 24142, which incorporates user-provided receptor locations and electronic terrain files.
These GeoTIFF terrain files are publicly available in 1/3 arc-second resolution and were obtained
from the USGS in National Elevation Dataset format. The AERMAP domain covers the entire
extent of the maps, following the default settings.

A nested Cartesian receptor grid with four tiers centered on the approximate center point
of the Clarion Compressor Station was created to evaluate the impacts at the site. The four tiers
were structured as follows:

o Tier 1 spacing of 50 meters out to 500 m;
e Tier 2 spacing of 100 meters out to 1.5 km;
e Tier 3 spacing of 250 meters out to 3 km; and
e Tier 4 spacing of 500 meters out to 10 km.

Receptors were also placed at 50-meter intervals around the environmental boundary of
the Clarion Compressor Station.

The Building Profile Input Program with Plume Rise Model Enhancements (BPIP-PRIME)
version 04274 was used to calculate building downwash parameters for the model analysis.
Structures can influence modeling results because of building-induced downwash, which can
increase predicted concentrations at receptors in close proximity to stacks. Locations for stacks
and buildings were input into BPIP-PRIME using the BPIP input file created from the site plan
provided by Northern.
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Proposed Facility Total PTE

Hourly Emissions

Hourly Emissions (Ib/hr)

Source EP # EU # Capacity
NO, co CO,e PM10 PM2.5 voc SO, CH,0 Total HAP

Compressor Turbine EP1 EU1 20,843 hp 0 Deg F 9.05 9.19 19,560 1.10 1.10 1.05 9.54 0.12 0.17

Emergency Generator EP2 EU2 908 HP 4.00 8.01 850.59 0.35 0.35 2.00 4.27E-03 0.40 0.58

Equipment Leaks - EU3 87.02 0.02

Blowdowns - EU4 194.08 0.05

Fuel Gas Heater - 1A 1.24 MMBtu/hr 0.12 0.10 145.20 9.24E-03 9.24E-03 6.69E-03 | 7.29E-04 | 9.12E-05 | 2.29E-03

Space Heaters - 1A 0.42 MMBtu/hr 0.04 0.02 49.18 3.13e-03 3.13E-03 2.26E-03 | 2.47E-04 | 3.09E-05 | 7.75E-04
Facility PTE 13.21 17.32 20,886 1.47 1.47 3.14 9.54 0.52 0.75
State Modeling Thresholds 9.13 22.80 NA 3.42 2.28 NA 9.13 NA NA
Annual Emissions

. Annual Emissions (tpy)
Source EP # EU # Capacity
NO, co CO,e PM10 PM2.5 voc SO, CH,0 Total HAP

Compressor Turbine EP1 EU1 20,843 hp 0 Deg F 44.52 90.96 85,674 4.83 4.83 5.47 0.52 0.52 0.75

Emergency Generator EP2 EU2 908 HP 1.00 2.00 212.65 0.09 0.09 0.50 1.07E-03 0.10 0.14

Equipment Leaks - EU3 381.15 0.11

Blowdowns - EU4 850.08 0.24

Fuel Gas Heater - 1A 1.24 MMBtu/hr 0.53 0.45 635.98 0.04 0.04 0.03 3.19€-03 | 3.99E-04 0.01

Space Heaters - 1A 0.42 MMBtu/hr 0.17 0.07 215.41 1.37€E-02 1.37E-02 9.92E-03 | 1.08E-03 | 1.35E-04 | 3.39E-03
Facility PTE 46.23 93.48 87,970 4.97 4.97 6.36 0.53 0.62 0.91
PSD Major Source Threshold 250 250 n/a 250 250 250 250 n/a n/a
Title V Threshold 100 100 100,000 100 100 100 100 10 25
Applicability Minor Minor Minor Minor Source | Minor Source Minor Minor Area Area

Source Source Source Source Source Source Source
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Compressor Turbine - Titan 130-20502S

EP #:
EU #:
Description:

Horsepower
Brake Specific Fuel Consumption
Total Heat Input

Operating Hours
Natural Gas Heat Content
Fuel Consumption

EP1
EU1

Compressor Turbine Solar Titan 130-20502S

20,843 hp (0°F)

7449 Btu/Bhp-hr (LHV, 0 °F)
150.49 MMBtu/hr (LHV, 0 °F)
167.04 MMBtu/hr (HHV, 0 °F)

8760 hr/yr
1020 Btu/scf

1434.61 MMscf/yr (based on 0 °F)
163,768.5 scf/hr (based on 0 °F)

Quantity
Emission Factor'>? Emission Rate
Pollutant Emission Factor Reference
ppmvd@15%0, Ib/MMBtu Ib/hr® ton/yr’

NO, 15.00 0.060 LHV 9.05 44.52 Vendor Data
co 25.00 0.061 LHV 9.19 90.96 Vendor Data
co2* 117.0 HHV 19,540 85,587 40 CFR 98 Subpart C
CH4* 0.002 HHV 0.3683 1.6130 40 CFR 98 Subpart C
N20* 0.0002 HHV 0.0368 0.1613 40 CFR 98 Subpart C
C02e4 117.1 HHV 19,560 85,674 40 CFR 98 Subpart C
PMy, 0.0066 HHV 1.10 4.83 AP-42 Table 3.1-2a (4/00)
PM, 5 0.0066 HHV 1.10 4.83 AP-42 Table 3.1-2a (4/00)
VoC 5.00 0.007 LHV 1.05 5.47 Vendor Data (20% of UHC)
SO, (Maximum Hourly) 0.0571 HHV 9.54 20 grains S / 100 scf
SO, (Average Annual) 0.000714  HHV 0.52 0.25 grains S / 100 scf
Formaldehyde 7.10E-04 HHV 0.12 0.52 AP-42 Table 3.1-3 (4/00)
1,3-Butadiene 4.30E-07 HHV 7.18E-05 3.15E-04 AP-42 Table 3.1-3 (4/00)
Acetaldehyde 4.00E-05 HHV 6.68E-03 2.93E-02 AP-42 Table 3.1-3 (4/00)
Acrolein 6.40E-06  HHV 1.07€E-03 4.68E-03 AP-42 Table 3.1-3 (4/00)
Benzene 1.20E-05 HHV 2.00E-03 8.78E-03 AP-42 Table 3.1-3 (4/00)
Ethylbenzene 3.20E-05 HHV 5.35E-03 2.34E-02 AP-42 Table 3.1-3 (4/00)
Naphthalene 1.30E-06 HHV 2.17E-04 9.51E-04 AP-42 Table 3.1-3 (4/00)
PAH 2.20E-06 HHV 3.67E-04 1.61E-03 AP-42 Table 3.1-3 (4/00)
Propylene Oxide 2.90E-05 HHV 4.84E-03 2.12E-02 AP-42 Table 3.1-3 (4/00)
Toluene 1.30E-04 HHV 2.17E-02 9.51E-02 AP-42 Table 3.1-3 (4/00)
Xylene 6.40E-05 HHV 1.07E-02 4.68E-02 AP-42 Table 3.1-3 (4/00)
Total 1.03E-03 1.72E-01 0.75
Notes:

1. Emission factors for NOX, CO, and VOC obtained from manufacturer data. Vendor Data (20% of UHC). VOC based on 20% of vendor data for unburned

hydrocarbon.

2. Emission factors for PM and SO2 based on AP-42 (AP-42 Section 3.1 - Stationary Gas Turbines, Table 3.1-2a). PM = PM10 = PM2.5 is assumed

3. Emission factors for HAPs based on AP-42 factors (AP-42 Section 3.1 - Stationary Gas Turbines, Table 3.1-3).

4. Emission factors based on 40 CFR 98 Subpart C. Updated January 2025.

5. HHV heat input based on HHV=1.11*LHV

7. Annual emission rate based on combination of potential operating modes as provided on following page for NOx, CO, and VOC. The operating modes are
100 hours at low load (low load hours are based on <50% load), 500 hours at low temp (< 30 °F) and 100 startups and shutdowns per year. The remainder of
the hours per year are based on emissions at normal load (60 °F). Normal operation is considered to be 50%-100% load. All other pollutants are based on

horsepower and brake specific fuel consumption at 30 °F.
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Emission Rates per Operating Mode

Operating Mode Units NO, co voC
Normal Load @ 0°F Ib/hr 9.05 9.19 1.05
Low-Temp @ -20 F Ib/hr 26.2 38.0 2.16
Low-Load (<50%)3 Ib/hr 20.97 850.77 9.72
Startup/ Shutdown* Ib/event 3.00 146.00 16.00

1. Based on data from Solar Centaur Compressor Set Predicted Emission Performance data sheet and the following

concentrations:

25 ppm NOx; 50 ppm CO; 25 ppm VOC

2. Based on data from Solar PIL 167 Revision 8.1 (5-16-2022), Table 2 for Titan 130 20502S.
3. For the purpose of calculating potential annual emissions, non-startup/shutdown operation at <50% load is based on

emissions data provided by Solar for 40% load.
4. Based on data from Solar PIL 167 Revision 6 (12-1-2016), Table 2 for Titan 130 20502S.

Potential Annual Emissions

Operating Time NO, co VvOoC

Operating Mode Cycles hr/yr ton/yr ton/yr ton/yr
Normal Load @ O °F 8153 36.89 37.46 4.29
Low-Temp @ -20 F 500 6.55 9.50 0.54
Low-Load (<40%) 100 1.05 42.54 0.49
Startup/ Shutdown 20 7 0.03 1.46 0.16
Total 8,760 44.52 90.96 5.47
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Natural-Gas Fired Standby Electric Generator

Generac SG/MG750

EP#
EU#

Rated Mechanical Output: (1SO)

Fuel Consumption: 8,000 |Btu/hp-hr |
Fuel Type: Natural Gas 908 [Horsepower |
Operating Hours (Limit) 500( hours
Emission Factor Emission Factor Uncontrolled Emissions Limited and Controlled Emissions

Pollutant (Ib/MMBtu) (g/hp-hr) (Ib/hr) (ton/yr) (Ib/hr) (ton/yr)
pM* 4.83E-02 - 0.35 1.54E+00 0.35 0.09
PMw1 4.83E-02 - 0.35 1.54E+00 0.35 0.09
PMZ_S1 4.83E-02 - 0.35 1.54E+00 0.35 0.09
SOZ1 5.88E-04 - 4.27E-03 1.87E-02 4.27E-03 1.07E-03
COZ3 116.98 - 849.72 3721.78 849.72 212.43
CH43 2.20E-03 - 0.02 7.01E-02 0.02 4.00E-03
NZO3 2.20E-04 - 1.60E-03 7.01E-03 1.60E-03 4.00E-04
COze3 117.10 - 850.59 3725.60 850.59 212.65
NOXZ 2.00 4.00 17.54 4.00 1.00
voc’ 1.00 2.00 8.77 2.00 0.50
co’ 4.00 8.01 35.07 8.01 2.00

* Emission factors based on AP-42, Fifth Edition, Section 3.2 "Natural Gas-Fired Reciprocating Engines", Table 3.2-1 Uncontrolled Emission Factors for 2-Stroke Lean-Burn Engines, 10/24

2 Emission factors based on 40 CFR Part 60 Subpart J1JJ limits. The vendor guarantee confirms compliance with the NSPS JJJJ limits.

® Emission factors based on 40 CFR 98 Subpart C

HAP Emissions

Emission Factor Uncontrolled Emissions Limited and Controlled Emissions

Pollutant (Ib/MMBtu) (Ib/hr) (ton/yr) (Ib/hr) (ton/yr)
1,1,2,2-Tetrachloroethane 6.63E-05 4.82E-04 2.11E-03 4.82E-04 1.20E-04
1,1,2-Trichloroethane 5.27E-05 3.83E-04 1.68E-03 3.83E-04 9.57E-05
1,3-Butadiene 8.20E-04 5.96E-03 2.61E-02 5.96E-03 1.49E-03
1,3-Dichloropropene 4.38E-05 3.18E-04 1.39E-03 3.18E-04 7.95E-05
2,2,4-Trimethylpentane 8.46E-04 6.15E-03 2.69E-02 6.15E-03 1.54E-03
Acenaphthene 1.33E-06 9.66E-06 4.23E-05 9.66E-06 2.42E-06
Acenaphthylene 3.17E-06 2.30E-05 1.01E-04 2.30E-05 5.76E-06
Acetaldehyde 7.76E-03 5.64E-02 2.47E-01 5.64E-02 1.41E-02
Acrolein 7.78E-03 5.65E-02 2.48E-01 5.65E-02 1.41E-02
Benzene 1.94E-03 1.41E-02 6.17E-02 1.41E-02 3.52E-03
Biphenyl 3.95E-06 2.87E-05 1.26E-04 2.87E-05 7.17E-06
Carbon Tetrachloride 6.07E-05 4.41E-04 1.93E-03 4.41E-04 1.10E-04
Chlorobenzene 4.44E-05 3.23E-04 1.41E-03 3.23E-04 8.06E-05
Chloroform 4.71E-05 3.42E-04 1.50E-03 3.42E-04 8.55E-05
Ethylbenzene 1.08E-04 7.85E-04 3.44E-03 7.85E-04 1.96E-04
Ethylene Dibromide 7.34E-05 5.33E-04 2.34E-03 5.33E-04 1.33E-04
Formaldehyde 5.52E-02 4.01E-01 1.76E+00 4.01E-01 1.00E-01
Methanol 2.48E-03 1.80E-02 7.89E-02 1.80E-02 4.50E-03
Methylene Chloride 1.47E-04 1.07E-03 4.68E-03 1.07E-03 2.67E-04
n-Hexane 4.45E-04 3.23E-03 1.42E-02 3.23E-03 8.08E-04
Naphthalene 9.63E-05 7.00E-04 3.06E-03 7.00E-04 1.75E-04
Total PAH (w/naphthalene) 1.34E-04 9.73E-04 4.26E-03 9.73E-04 2.43E-04
Phenol 4.21E-05 3.06E-04 1.34E-03 3.06E-04 7.65E-05
Styrene 5.48E-05 3.98E-04 1.74E-03 3.98E-04 9.95E-05
Toluene 9.63E-04 7.00E-03 3.06E-02 7.00E-03 1.75E-03
Vinyl Chloride 2.47E-05 1.79E-04 7.86E-04 1.79E-04 4.49E-05
Xylene 2.68E-04 1.95E-03 8.53E-03 1.95E-03 4.87E-04
Total HAP 5.77E-01 2.53E+00 5.77E-01 1.44E-01

T Emission factors based on AP-42, Fifth Edition, Section 3.2 "Natural Gas-Fired Reciprocating Engines," Table 3.2-1, 10/24

Methodology

Potential to Emit (Ib/hr) = Emission Factor (Ilb/MMBtu) x 1 MMBtu/1,000,000 Btu x Fuel Use (Btu/hp-hr) x Horsepower (hp)
Potential to Emit (tons/year) = Potential to Emit (Ib/hr) x 8,760 hr/yr x 1 ton/2,000 Ib
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Natural Gas Fired Fuel Gas Heater

Firing Capacity: 1.240 MMBTU/hr 0.620 MMBtu/hr per tube, 2 tubes
Heat Value: 1,020 BTU/cf
Maximum Uncontrolled
Emission Factor™? Emission Rate Emissions
Pollutant (Ib/MMBtu) (Ib/hr) (ton/yr)
PM 7.45E-03 9.24E-03 0.04
PMyo 7.45E-03 9.24E-03 0.04
PM, 5 7.45E-03 9.24E-03 0.04
SO, 5.88E-04 7.29E-04 3.19E-03
C022 116.98 145.05 635.33
CH,” 2.20E-03 2.73E-03 0.01
NZO2 2.20E-04 2.73E-04 1.20E-03
COe’ 117.10 145.20 635.98
NO, 0.098 0.12 0.53
VOC 5.39E-03 6.69E-03 0.03
co 0.082 0.10 0.45

"Emission factors based on AP-42, Fifth Edition, Section 1.4 "Natural Gas Combustion," 7/98
2 Emission factors based on 40 CFR 98 Subpart C

HAP Emissions

Emission Factor Maximum Uncontrolled Emissions

Pollutant (Ib/MMBtu) (Ib/hr) (ton/yr)
2-Methylnaphthalene 2.35E-08 2.92E-08 1.28E-07
3-Methylchloranthrene 1.76E-09 2.19E-09 9.58E-09
7,12-Dibethylbenz(a)anthracene 1.57E-08 1.95E-08 8.52E-08
Acenaphthene 1.76E-09 2.19E-09 9.58E-09
Acenaphthylene 1.76E-09 2.19E-09 9.58E-09
Anthracene 2.35E-09 2.92E-09 1.28E-08
Benz(a)anthracene 1.76E-09 2.19E-09 9.58E-09
Benzene 2.06E-06 2.55E-06 1.12E-05
Benzo(a)pyrene 1.18E-09 1.46E-09 6.39E-09
Benzo(b)fluoranthene 1.76E-09 2.19E-09 9.58E-09
Benzo(b,h,i)perylene 1.18E-09 1.46E-09 6.39E-09
Benzo(k)fluoranthene 1.76E-09 2.19E-09 9.58E-09
Chrysene 1.76E-09 2.19E-09 9.58E-09
Dibenzo(a,h)anthracene 1.18E-09 1.46E-09 6.39E-09
Dichlorobenzene 1.18E-06 1.46E-06 6.39E-06
Fluoranthene 2.94E-09 3.65E-09 1.60E-08
Fluorene 2.75E-09 3.40E-09 1.49E-08
Formaldehyde 7.35E-05 9.12E-05 3.99E-04
Hexane 1.76E-03 2.19E-03 9.58E-03
Indeno(1,2,3-cd)pyrene 1.76E-09 2.19E-09 9.58E-09
Naphthalene 5.98E-07 7.42E-07 3.25E-06
Phenanthrene 1.67E-08 2.07E-08 9.05E-08
Pyrene 4.90E-09 6.08E-09 2.66E-08
Toluene 3.33E-06 4.13E-06 1.81E-05
Total HAP 2.29E-03 1.00E-02

Emission factors based on AP-42, Fifth Edition, Section 1.4 "Natural Gas Combustion," 7/98
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Natural Gas Fired Space Heaters

Heating Characteristics of Space Heaters

Unit Rating (MMBtu/hr) Location

Heater 1 0.060
Heater 2 0.060
Heater 3 0.060 Compressor Building
Heater 4 0.060
Heater 5 0.060
Heater 6 0.060 Auxiliary Building
Heater 7 0.060

Total 0.420
Heat Value: 1,020 BTU/cf

Existing Space Heaters

Maximum Uncontrolled
Emission Factor Emission Rate Emissions
Pollutant (Ib/MMBtu) (Ib/hr) (ton/yr)
PM 7.45E-03 3.13E-03 0.014
PMyq 7.45E-03 3.13E-03 0.014
PM, 5 7.45E-03 3.13E-03 0.014
SO, 5.88E-04 2.47E-04 0.001
COZ2 116.98 4.91E+01 215.19
CH42 2.20E-03 9.26E-04 4.06E-03
NZO2 2.20E-04 9.26E-05 4.06E-04
COse’ 117.10 4.92E+01 215.41
NO, 9.22E-02 3.87E-02 0.170
VOC 5.39E-03 2.26E-03 0.010
CO 3.92E-02 1.65E-02 0.072

*Emission factors based on AP-42, Fifth Edition, Section 1.4 "Natural Gas Combustion," 7/98
% Emission factors based on 40 CFR 98 Subpart C

HAP Emissions

Emission Factor Maximum Uncontrolled Emissions
Pollutant

(Ib/MMBtu) (Ib/hr) (ton/yr)
2-Methylnaphthalene 2.35E-08 9.88E-09 4.33E-08
3-Methylchloranthrene 1.76E-09 7.41E-10 3.25E-09
7,12-Dibethylbenz(a)anthracene 1.57E-08 6.59E-09 2.89E-08
Acenaphthene 1.76E-09 7.41E-10 3.25E-09
Acenaphthylene 1.76E-09 7.41E-10 3.25E-09
Anthracene 2.35E-09 9.88E-10 4.33E-09
Benz(a)anthracene 1.76E-09 7.41E-10 3.25E-09
Benzene 2.06E-06 8.65E-07 3.79E-06
Benzo(a)pyrene 1.18E-09 4.94E-10 2.16E-09
Benzo(b)fluoranthene 1.76E-09 7.41E-10 3.25E-09
Benzo(b,h,i)perylene 1.18E-09 4.94E-10 2.16E-09
Benzo(k)fluoranthene 1.76E-09 7.41E-10 3.25E-09
Chrysene 1.76E-09 7.41E-10 3.25E-09
Dibenzo(a,h)anthracene 1.18E-09 4.94E-10 2.16E-09
Dichlorobenzene 1.18E-06 4.94€E-07 2.16E-06
Fluoranthene 2.94E-09 1.24E-09 5.41E-09
Fluorene 2.75E-09 1.15E-09 5.05E-09
Formaldehyde 7.35E-05 3.09E-05 1.35E-04
Hexane 1.76E-03 7.41E-04 3.25E-03
Indeno(1,2,3-cd)pyrene 1.76E-09 7.41E-10 3.25E-09
Naphthalene 5.98E-07 2.51E-07 1.10E-06
Phenanthrene 1.67E-08 7.00E-09 3.07E-08
Pyrene 4.90E-09 2.06E-09 9.02E-09
Toluene 3.33E-06 1.40E-06 6.13E-06
Total HAP 7.75E-04 3.39E-03

Emission factors based on AP-42, Fifth Edition, Section 1.4 "Natural Gas Combustion," 7/98
Note: Space heaters are defined as those not connected to piping or ducting to distribute heat.
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Fugitive Emissions from Leaks

Type of Number of Emission Factors Potential VOC Emission Rates * Potential CH4 Rates * Potential CO2 Rates * Potential CO2e Emi: Rates *

Component Type EU# Service’ | Comp | (Ib/hr- )2 | Percent vOC® | Percent CH4 ® | Percent CO23 (Ib/hr) (ton/yr) (Ib/hr) (T/yr) (Ib/hr) (T/yr) (Ib/hr) (T/yr)
Valves EU3 Gas/Vapor 253 0.00992 0.68% 86.78% 0.86% 0.02 0.08 218 9.54 0.02 0.09 61.01 267.21
Flanges EU3 Gas/Vapor 94 0.00086 0.68% 86.78% 0.86% 0.001 0.002 0.07 0.31 0.001 0.003 1.96 8.60
Compressor Seals EU3 Gas/Vapor 31 0.01940 0.68% 86.78% 0.86% 0.004 0.02 0.52 2.29 0.01 0.02 14.62 64.03
Relief Valves EU3 Gas/Vapor 20 0.01940 0.68% 86.78% 0.86% 0.003 0.01 0.34 1.47 0.003 0.01 9.43 41.31

Totals: 398 --- --- --- 0.0246 0.110 3.110 13.610 0.030 0.120 87.020 381.150
Conversion kg to Ib: 2.204623

Notes:

1. Number of each component and type of service estimated based on preliminary design documents.
2. Emission factors based on Table 2-4 'Oil and Gas Production Operations Average Emission Factors' from 'Protocol for Equipment Leak Emission Estimates' (EPA-453/R-95-017 - November 1995).
3. Percent VOC for Gas/Vapor service based on gas analysis from representative facility (refer to Attachment 4, Table 2).
4. Emission rates based on 8,760 hours of operation per year.

Total Fugitive VOC/HAP
Uncontrolled Emissions

Pollutant wig ! (Ib/hr) (T/yr)
Benzene 0.00% 0.0000 0.0000
Toluene 0.00% 0.0000 0.0000

Ethylbenzene 0.00% 0.0000 0.0000
Xylenes 0.00% 0.0000 0.0000
n-Hexane 0.00% 0.0000 0.0000
Total HAPs 0.00% 0.0000 0.0000
Total VOCs 0.685% 0.02 0.11

**Based on Gas Analyses, which shows other hexanes to be 0%.




Fugitive Emissions from Venting

Emissions
Volume CH4 COo2 CO2e voc HAP
Facility (scf/yr) scf/year ton/year | scf/year | ton/year | ton/year | ton/year | ton/year
Compressor Station Blowdown 606,500 526,297 11.14 5,191 0.30 312.19 0.09 0.00
Compressor Unit Blowdown 1,045,000 906,809 19.19 8,944 0.52 537.90 0.15 0.00
Total - 30.33 - 0.82 850.08 0.24 0.00
Gas Composition: 86.78% CH,
0.86% CO, y
Density from 40 CFR 98.233(v) 0.0192 kg/scf CH,
0.0526 kg/scf co,

Conversion Factor

GWP per 40 CFR 98 Subpart A
Ratio of VOC to CH4

Ratio of HAP to CH4

[1] Data From GC3800

2.20462 Ib/kg
2000 Ib/ton
28 b CO,e/Ib CH,
0.008 (by mass)'
0.000 (by mass)'
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