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Receiver

g neniefsily

Figure 34. Downward Refracting Sound Path
source: ISO 9613-2

As illustrated in Figure 34, the foliage only provides attenuation if the sound path passes
through the foliage. For aircraft in the air, the sound will pass through little, if any foliage.
Additionally, either the noise source or receiver must be near the foliage for it to have an effect.

Appendix A - Emissions Calculations
&
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2024 Terminal £ Dump TruiSingle Unit Short-haul Truck
2024 Terminal £ Passenger Passenger Car

2024 Terminal £ Cement MSingle Unit Short-haul Truck
2024 Terminal £ Dump TruiSingle Unit Short-haul Truck
2024 Terminal £ Dump TruiSingle Unit Short-haul Truck
2024 Terminal £ Passenger Passenger Car

2024 Taxiway E: Cement M Single Unit Short-haul Truck
2024 Taxiway E: Dump TruiSingle Unit Short-haul Truck
2024 Taxiway E: Dump TruiSingle Unit Short-haul Truck
2024 Taxiway E; Passenger Passenger Car

2024 Building - Cement MSingle Unit Short-haul Truck
2024 Building - Dump TruiSingle Unit Short-haul Truck
2024 Building - Passenger Passenger Car

2024 Building - Cement MSingle Unit Short-haul Truck
2024 Building - Dump TruiSingle Unit Short-haul Truck
2024 Building - Passenger Passenger Car

2024 Demolitiol Dump TruiSingle Unit Short-haul Truck
2024 Demolitiol Passenger Passenger Car

2024 Access Roi Cement M Single Unit Short-haul Truck
2024 Access Roi Dump TruiSingle Unit Short-haul Truck
2024 Access Roi Dump TruiSingle Unit Short-haul Truck
2024 Access Roi Passenger Passenger Car

2024 Building - Cement MSingle Unit Short-haul Truck
2024 Building - Dump TruiSingle Unit Short-haul Truck
2024 Building - Passenger Passenger Car

2024 Building - Cement MSingle Unit Short-haul Truck
2024 Building - Dump TruiSingle Unit Short-haul Truck
2024 Building - Passenger Passenger Car

2024 Site Work Cement MSingle Unit Short-haul Truck
2024 Site Work Dump TruiSingle Unit Short-haul Truck
2024 Site Work Passenger Passenger Car

VU VUEBRERERERWWWWNNNNNRREROINOOOD U UALDSDELEDWWWWWNN

Fugitive Sources
Units for Non-Greenhouse Gases Emission: Short Ton

Scenario Il Year Project  Fugitive Sc Number of Months
1 2024 Taxiways Asphalt Dr
2024 Taxiways Asphalt St
2024 Taxiways Material N
2024 Taxiways Material N
2024 Taxiways Soil Handl
2024 Taxiways Unstabilize
2024 Terminal # Asphalt Dr
2024 Terminal £ Asphalt St
2024 Terminal /# Concrete
2024 Terminal # Material N
2024 Terminal # Material N
2024 Terminal # Soil Handl
2024 Terminal / Unstabilize
2024 Terminal £ Asphalt Dr
2024 Terminal £ Asphalt St
2024 Terminal /# Concrete
2024 Terminal # Material
2024 Terminal # Material
2024 Terminal / Soil Handl
2024 Terminal / Unstabiliz
2024 Taxiway E: Asphalt Dr
2024 Taxiway E: Asphalt St
2024 Taxiway E: Concrete I
2024 Taxiway E: Material N
2024 Taxiway E: Material N
2024 Taxiway E: Soil Hand|
2024 Taxiway E: Unstabiliz¢
2024 Building - Concrete I
2024 Building - Material N
2024 Building - Material N
2024 Building - Concrete I
2024 Building - Material N
2024 Building - Material N
2024 Access Roi Asphalt Dr
2024 Access Roi Asphalt St
2024 Access Roi Concrete I
2024 Access Roi Material
2024 Access Roi Material N
2024 Access Roi Soil Handl
2024 Access Roi Unstabilize
2024 Building - Concrete I
2024 Building - Material N
2024 Building - Material N
2024 Building - Concrete I
2024 Building - Material N
2024 Building - Material N
2024 Site Work Material N
2024 Site Work Material N
2024 Site Work Soil Handl
2024 Site Work Unstabilize
Totals

VU UUEREREWWWNNNNNNNOODOUUULAEDLSEDEDEDEDEDEWWWWWWEWNNNNNNRNLERRRR R

2024 Totals

Year Emission SCO NOx S02
2024 NonRoad 6.495923 15.51591
2024 OnRoad  49.45708 2.036828
2024 Fugitive 1.97815 0.123476
2024 TOTAL 57.93115 17.67622

ASSUMPTIONS
Emission factors were developed from the following models:

On-Road Vehicles: MOVES3.0.2, revised September 2021

2024 Terminal £ Asphalt 1& Combination Short-haul Truck

2024 Taxiway E: Asphalt 1& Combination Short-haul Truck

2024 Building - Tractor Tr: Combination Short-haul Truck

2024 Building - Tractor Tr: Combination Short-haul Truck

2024 Access Roi Asphalt 1& Combination Short-haul Truck

2024 Building - Tractor Tr: Combination Short-haul Truck

2024 Building - Tractor Tr: Combination Short-haul Truck

2024 Site Work Tractor Tr: Combination Short-haul Truck

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

12
12
12
12
12
12

SN W= N N N R TR TR -]

0.072942339
0.036389226

0.022737
0.132068565

Material Delivery

Employee Commute

Material Delivery
Material Delivery
Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery
Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery
Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery
Material Delivery

Employee Commute

Material Delivery
Material Delivery
Material Delivery

Employee Commute

Material Delivery

DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel
DieselUrbi Diesel
DieselUrbi Diesel
GasolineU Gasoline
DieselUrbi Diesel

0
0
0
0
0
0
5
0
0
0
0
0
0

5

oo oooo

5

Oooo0oo0oo0oo0o0oooo

1

OO0 00000000000 O O

co NOx S02

0 0
0.23955 0.01495 0.002752

0 0

0 0

0 0

0 0

0 0
0.69295 0.04325 0.0079!

0 0

0 0

0 0

0 0

0 0

0 0
0.75105  0.0469 0.0086!

0 0

0 0

0 0

0 0

0 0

0 0
0.25975  0.0162 0.00298!

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
0.03485 0.002176 0.00040

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
1.97815 0.123476 0.022737

PM10 PM2.5  VOC

1.933242832 --

Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr
Urban Unr

PM10
0
0.0164
0.02995
0.0963
0.028
3.99E-08
0
0.04745
0.24505
0.0479
0.152
0.08105
1.16E-07
0
0.05145
0.2656
0.0479
0.15245
0.08785
1.25€-07
0
0.0178
0.09185
0.02995
0.0954
0.0304
4.33E-08
0.00855
0.01195
0.03535
0.00855
0.00895
0.02645
0
0.002386
0.0123
0.02395
0.073
0.004076
5.81E-09
0.00855
0.00895
0.02645
0.00855
0.006
0.01765
0.006
0.018
0.002831
2.02E-09

40
30 -
40
40
40
40
30 -
40
40
40
40
30 -
40
40
30 -
40
40
40
30 -
40
40
30 -
40
40
40
40
30 -
40
40
30 -
40
40
40
30 -
40
40
40
30 -
40

voc

0.05
0.0074

0.02325

oo ooo

0.05
0.00805

Ooooo0oo0oo0oooo

0.0475

0.001079

OO0 00000000000 O O

1.933243 0.308729

Cco2

0.308729 --

CH4 N20
1.189925837 1.154227 1.254158 27254.13 --
0.05161262 0.046211 1.249178 5673.515 0.143606 0.031344

e

[T IRV )

[T IRV )

[N

[TV ) [

[N

CO2e

3.174781289 1.200438 2.812065 32927.65 0.143606 0.031344 32939.98

76

374

125.4

1936

2079

110

86

264

198

660

258 -

258 -

716

400
400
400
400

2440
2440
2440
2440

1200
1200
1200
1200

10000 --
10000 --
10000 --
10000 --
10000 --

10000 --

414000

10000 --
10000 --
10000 --
10000 --
10000 --
10000 --
10000 --
10000 --

10000 --

0.0016

0.0016

0.0016

0.0016

0.008



Non-Road Equipment: MOVES3.0.2 September 2021
In addition to the overall project size dimensions (e.g., Length and width) provided by the user, an additional 10 ft length and 10 ft width is added to account for disturbance areas.
The number of employees is based on the higher of two methods: (1) number of equipment, and (2) multiply the project cost in million by 11.
The average employee travels 30 miles round-trip from home to construction site each day.
The average on-road material delivery round-trip distance per truck is 40 miles per day.
For calculating fugitive, re-entrained PM emissions from on-road and non-road material delivery and handling equipment, a nominal VMT of 5 miles is used for each vehicle per day.
In deriving emission factors from NONROAD, the horsepower for each equipment represents the most popular in each equipment category.
The total length of each modeled scenario is used to define the number of days associated with vehicle/equipment evaporative emissions.
The choice of location and season are assumed to adequately represent differences in fuel characteristics affecting emissions.
Only two seasons (Summer and Winter) are used to represent all seasons.
14 U.S. Counties are used to represent all other counties in the U.S. (all other counties are mapped to the 14).
The default methods assume that all construction equipment use diesel as well as heavy-duty on-road vehicles, while passenger vehicles (including motorcycles) use gasoline.
Fugitive emissions are only modeled for:

Asphalt drying

Asphalt storage and batching

Concrete mixing/batching

Soil handling

Unstabilized land and wind erosion

Material movement (unpaved roads)

Material movement (paved roads)
On-Road vehicle speeds are not explicitly modeled. The associated emission factors for each modeled vehicle from MOVES represent averages over the driving cycles, the roadway type, and daily temperature variations.
The default equipment hours-of-use data are developed based on the overall size of the project provided by the user and activity rates based on expert engineering judgment.
Under the Construction Activity Type list (Activity Tab), when a choice between asphalt and concrete materials occurs, asphalt is always selected as default. To choose concrete, de-select the aphalt item and select the corresponding concrete item.
Two trips per day were assumed for each on-road material handling trucks.
Only CO2, CH4, and N20 are used to represent greenhouse gas emissions. Other potential greenhouse gases including air conditioning refrigerants were not included.
The following equipment are always modeled using diesel emission factors since gasoline-based emission factors are not available:

Asphalt Deliveries/Ten Wheelers

Bulldozer

Concrete Ready Mix Trucks

Concrete Ready Trucks Mix for Cores

Concrete Truck

Crack Filler (Trailer Mounted)

Delivery of Tanks (3)

Distributing Tanker

Dozer

Dump Truck
Dump Truck (12 cy)



ns (TPY)

PM10 (tpy PM2.5 (tp» VOC Exhaust (tpy)
7.05E-05 6.84E-05 4.28E-05
0.00023 0.000223 0.000258
0.000143 0.000138 0.000105
6.38E-05 6.19E-05 7.16E-05
5.78E-05 5.61E-05 3.09E-05
0.000109 0.000106 0.000151
4.9-05 4.76E-05 0.000101
7.36E-05 7.14E-05 0.000256
0.000167 0.000162 0.000103
0.000223 0.000216 0.00025
0.000388 0.000377 0.000231
0.000492 0.000477 0.000552
0.000247 0.00024 0.000158
0.002913 0.002826 0.003507
0.00055 0.000534 0.000406
0.000492 0.000477 0.000552
0.000446 0.000432 0.000238
0.000273 0.000265 0.000307
0.001618 0.00157 0.001948
0.000306 0.000296 0.000226
0.000273 0.000265 0.000307
0.000478 0.000464 0.000548
0.013382 0.012981 0.01501
0.000224 0.000217 0.000133
0.000284 0.000275 0.000318
0.000284 0.000275 0.000318
0.000119 0.000115 6.33E-05
0.000168 0.000163 9.97E-05
0.000567 0.00055 0.000636
8.55E-05 8.29E-05 5.47E-05
0.00017 0.000165 0.000191
0.000154 0.000149 8.23E-05
0.000716 0.000695 0.00062
6.32E-05 6.13E-05 3.75E-05
0.00017 0.000165 0.000191
0.000681 0.000661 0.000764
0.000762 0.000739 0.000563
0.000681 0.000661 0.000764
0.001166 0.001131 0.001614
0.001191 0.001156 0.001365
5.39E-05 5.23E-05  3.2E-05
4.71E-05 4.57E-05 4.97E-05
6.18E-05 6E-05  3.3E-05
0.000552 0.000535 0.000476
6.15E-05 5.97E-05  6.9E-05
0.000206  0.0002 0.000231
0.001221 0.001184 0.00147
0.000231 0.000224 0.00017
0.000206  0.0002 0.000231
0.000353 0.000342 0.000489
0.000361 0.00035 0.000413
0.001051 0.00102 0.001179
0.001175 0.00114 0.000868
0.001051 0.00102 0.001179
6.23E-05 6.05E-05  4.6E-05
0.000112 0.000108 0.000125
1.51E-05 1.46E-05 5.24E-05
9.75E-05 9.46E-05 0.000112
8.48E-05 8.23E-05 5.04E-05
0.000756 0.000734 0.000848
0.000107 0.000104 0.000121
9.48E-05 9.2E-05 5.06E-05
0.00012 0.000116 7.11E-05
0.000152 0.000147 0.00017
0.000152 0.000147 0.00017
0.000204 0.000198 0.000124
0.000665 0.000645 0.000746
0.000413  0.0004 0.000305
0.000185 0.000179 0.000207
0.000167 0.000162 8.93E-05
0.000316 0.000306 0.000437
0.000142 0.000138 0.000291
0.000167 0.000162 0.00058
0.000379 0.000368 0.000234
0.000506 0.00049 0.000567
0.000492 0.000478 0.000303
8.09E-05 7.85E-05 0.000271
0.002052 0.00199 0.002301
0.001101 0.001068 0.000813
0.001477 0.001433 0.001657
0.002914 0.002827 0.003508
0.000544 0.000528 0.00033



0.000295
8.52E-05
0.000108
5.42E-05
0.000639
0.000121
0.000108
9.77€-05
6E-05
0.000355
6.7E-05
6E-05
0.000105
0.013382
0.000647
0.000821
0.000821
0.000343
0.000486
0.001641
0.000247
0.000492
0.000446
0.002072
0.000183
3.7€-05
0.000148
0.000165
0.000148
0.000253
0.000259
0.000121
0.000106
0.000139
0.001241
0.000138
6.91E-05
0.000409
7.73E-05
6.91E-05
0.000118
0.000121
0.003042
0.0034
0.003042
0.000394
0.00044
0.000394
0.000141
0.000253
3.42E-05
0.000221
0.000245
0.002188
0.000311
0.000274
0.000269
0.000341
0.000341
0.000221
0.000721
0.000447
0.0002
0.000181
0.000342
0.000154
0.000182
0.000413
0.00055
0.000534
8.77€-05
0.002224
0.001193
0.001601
0.003159
0.00059
0.00032
4.81E-05
6.1E-05
3.06E-05
0.000361
6.82E-05
6.1E-05
5.52E-05
3.39€-05
0.0002
3.79€-05
3.39€-05
5.92E-05
0.013382
0.000702
0.000889
0.000889
0.000372
0.000526
0.001779
0.000268
0.000534
0.000483
0.002246
0.000198
2.07€E-05
8.26E-05
9.23E-05
8.26E-05
0.000141
0.000144
0.000131
0.000115

0.000287
8.26E-05
0.000105
5.26E-05
0.00062
0.000117
0.000105
9.48E-05
5.82E-05
0.000344
6.5E-05
5.82E-05
0.000102
0.012981
0.000628
0.000796
0.000796
0.000333
0.000471
0.001592
0.00024
0.000478
0.000432
0.00201
0.000177
3.59E-05
0.000143
0.00016
0.000143
0.000245
0.000251
0.000117
0.000103
0.000135
0.001204
0.000134
6.71E-05
0.000397
7.5E-05
6.71E-05
0.000115
0.000117
0.002951
0.003298
0.002951
0.000382
0.000427
0.000382
0.000137
0.000245
3.31E-05
0.000214
0.000238
0.002123
0.000302
0.000266
0.000261
0.000331
0.000331
0.000214
0.000699
0.000434
0.000194
0.000176
0.000332
0.000149
0.000176
0.0004
0.000534
0.000518
8.51E-05
0.002157
0.001157
0.001553
0.003064
0.000572
0.000311
4.67E-05
5.91E-05
2.97E-05
0.00035
6.61E-05
5.91E-05
5.35E-05
3.29E-05
0.000194
3.67E-05
3.29E-05
5.74E-05
0.012981
0.000681
0.000863
0.000863
0.000361
0.000511
0.001725
0.00026
0.000518
0.000469
0.002179
0.000192
2E-05
8.01E-05
8.96E-05
8.01E-05
0.000137
0.00014
0.000127
0.000111

0.000607
5.06E-05
0.000121
3.47€E-05
0.000769
8.91E-05
0.000121
5.22E-05
6.73E-05
0.000427
4.95E-05
6.73E-05
0.00012
0.01501
0.000385
0.00092
0.00092
0.000183
0.000289
0.001841
0.000158
0.000552
0.000238
0.001793
0.000109
4.15€-05
0.000166
0.000122
0.000166
0.00035
0.000296
7.2E-05
0.000112
7.42E-05
0.001071
0.000155
7.76E-05
0.000493
5.71E-05
7.76E-05
0.000164
0.000139
0.003412
0.002511
0.003412
0.000442
0.000325
0.000442
0.000104
0.000284
0.000119
0.000253
0.000146
0.002455
0.000349
0.000147
0.00016
0.000383
0.000383
0.000134
0.000808
0.00033
0.000224
9.68E-05
0.000474
0.000316
0.000631
0.000254
0.000617
0.000329
0.000294
0.002494
0.000881
0.001796
0.003802
0.000358
0.000658
2.86E-05
6.84E-05
1.96E-05
0.000434
5.03E-05
6.84E-05
2.95E-05
3.8E-05
0.000241
2.8E-05
3.8E-05
6.79E-05
0.01501
0.000417
0.000998
0.000998
0.000198
0.000313
0.001995
0.000172
0.000599
0.000258
0.001943
0.000118
2.32E-05
9.27E-05
6.82E-05
9.27E-05
0.000196
0.000166
7.79€-05
0.000121
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