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Appendix 3.2 Calculation of Industrial and Port Backup Emissions

Project: HSKNDA
Location and Details of Port Backup Sites (PBU) and Logistics Facilities Sites (LF)

Scenario: Year 2019 - Year 2030 & Year 2024 - Year 2030

x1 y1 x2 y2

(m) (m) (m) (m) (m) (deg) SO2 NOx RSP SO2 NOx RSP

P1 Area 815937.43 834508.19 69 51.86 0.5 109.29 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P2 Area 815949.50 834598.40 73.39 95.31 0.5 122.86 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P3 Area 816016.41 834728.57 28.84 100.19 0.5 139.9 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P4 Area 816102.47 834803.21 113.91 146.27 0.5 139.9 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P5 Area 816301.01 834919.22 104.22 111.53 0.5 141.86 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P6 Area 816334.84 834937.90 38.14 77.23 0.5 141.86 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
Remark:
SO2 and NOX emissions are considered in Operation Phase.
RSP emission is considered in both Construction and Operation Phases.

Angle
Emission Factors (g/sq. meter/s)

Daytime Shift (08:00 - 16:00) Night-time Shift (16:00 - 24:00)/
Morning Shift (24:00 - 08:00)Source ID

Source 
Type

Coordinates of 
Centriod Dimension

Height

P:\60222570\1.ENV\Others\AirQuality\RODP_EIA\for EPD ref\Industrial Source 160810.xlsx

Appendix 3.2 Calculation of Industrial and Port Backup Emissions

Project: HSKNDA
Location and Details of Port Backup Sites (PBU) and Logistics Facilities Sites (LF)

Scenario: Year 2031 - Year 2036 & Year 2031 - Year 2039

x1 y1 x2 y2

(m) (m) (m) (m) (m) (deg) SO2 NOx RSP SO2 NOx RSP

P1 Area 815937.43 834508.19 69.00 51.86 0.50 109.29 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P2 Area 815949.50 834598.40 73.39 95.31 0.50 122.86 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P3 Area 816016.41 834728.57 28.84 100.19 0.50 139.90 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P4 Area 816102.47 834803.21 113.91 146.27 0.50 139.90 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P5 Area 816301.01 834919.22 104.22 111.53 0.50 141.86 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P6 Area 816334.84 834937.90 38.14 77.23 0.50 141.86 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P7 Area 816122.18 834432.51 32.95 55.43 0.50 180.00 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P8 Area 816183.84 834432.51 61.66 48.12 0.50 180.00 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P9 Area 816266.42 834432.51 82.58 42.92 0.50 180.00 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P10 Area 816255.60 834460.92 60.53 28.41 0.50 180.00 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P11 Area 816243.17 834479.75 26.46 18.83 0.50 180.00 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P12 Area 816315.59 834534.79 54.17 84.67 0.50 175.97 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P13 Area 816237.35 834670.66 41.60 22.97 0.50 139.90 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P14 Area 816353.30 834768.31 152.27 46.54 0.50 139.90 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P15 Area 816516.01 834970.91 60.41 105.29 0.50 172.88 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P16 Area 816589.39 834917.53 66.19 43.22 0.50 172.88 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P17 Area 816511.46 835216.34 24.61 33.71 0.50 116.67 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P18 Area 816522.59 835281.94 63.62 53.21 0.50 116.67 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
P19 Area 816373.28 835356.94 45.08 167.09 0.50 116.67 0.000E+00 8.134E-06 3.990E-07 0.000E+00 3.782E-08 5.139E-10
Remark:
SO2 and NOX emissions are considered in Operation Phase.
RSP emission is considered in both Construction and Operation Phases.

Angle
Emission Factors (g/sq. meter/s)

Daytime Shift (08:00 - 16:00) Night-time Shift (16:00 - 24:00)/
Morning Shift (24:00 - 08:00)Source ID
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Type
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Centriod Dimension

Height
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Appendix 3.2 Calculation of Industrial and Port Backup Emissions

Project: HSKNDA
Location and Details of Industrial Chimney Sources for Input to AERMOD

Scenario:  ALL

x1 y1 x2 y2

(m) (m) (m) (m) (m) (deg / m) (K) (m/s)  (m) SO2 NOx TSP RSP FSP SO2 NOx TSP RSP FSP SO2 NOx TSP RSP FSP

CH1 Point 816930.0 831280.0 0.0 0.0 20.0 0 373 6.000 0.450 4.733E-03 1.333E-01 1.333E-02 7.200E-03 5.533E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH2 Point 816728.0 831332.0 0.0 0.0 24.9 0 454 6.000 0.605 3.958E-03 1.117E-01 1.081E-02 5.836E-03 4.485E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH3 Point 816616.0 831174.0 0.0 0.0 10.0 0 373 6.000 0.300 4.733E-03 1.333E-01 1.333E-02 7.200E-03 5.533E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CH13 Point 816521.7 833476.3 0.0 0.0 50.0 0 477 6.000 0.600 4.733E-03 1.333E-01 1.333E-02 7.200E-03 5.533E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH16 Point 816310.0 831140.0 0.0 0.0 15.2 0 373 6.000 0.200 6.139E-04 1.733E-02 1.677E-03 9.053E-04 6.958E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH18 Point 819100.0 833520.0 0.0 0.0 35.8 0 373 6.000 0.288 2.597E-03 7.333E-02 7.093E-03 3.830E-03 2.944E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH31 Point 819100.0 833180.0 0.0 0.0 24.9 0 373 7.500 0.450 6.139E-03 1.733E-01 1.677E-02 9.053E-03 6.958E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED1 Area 818788.5 832898.5 3.0 3.0 0.5 0 0 - - 0.000E+00 0.000E+00 2.657E-03 1.257E-03 1.913E-04 0.000E+00 0.000E+00 2.657E-03 1.257E-03 1.913E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED3 Area 818785.6 832895.6 8.8 8.8 0.5 0 0 - - 0.000E+00 0.000E+00 8.255E-04 1.585E-04 3.797E-05 0.000E+00 0.000E+00 8.255E-04 1.585E-04 3.797E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED4 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED5 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED6 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED7 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED8 Point 818790.0 832900.0 0.0 0.0 10.0 0 0 15.556 0.282 0.000E+00 0.000E+00 9.722E-03 4.958E-03 1.458E-03 0.000E+00 0.000E+00 9.722E-03 4.958E-03 1.458E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED9 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED10 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED11 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED12 Point 818790.0 832900.0 0.0 0.0 25.0 0 0 15.556 0.199 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 4.861E-03 2.479E-03 7.292E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED13 Point 818790.0 832900.0 0.0 0.0 10.0 0 0 15.556 0.282 0.000E+00 0.000E+00 9.722E-03 4.958E-03 1.458E-03 0.000E+00 0.000E+00 9.722E-03 4.958E-03 1.458E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RED14 Point 818790.0 832900.0 0.0 0.0 10.5 0 0 8.889 0.199 0.000E+00 0.000E+00 2.778E-03 1.417E-03 4.167E-04 0.000E+00 0.000E+00 2.778E-03 1.417E-03 4.167E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH42 Point 818030.0 832290.0 0.0 0.0 11.1 0 373 6.000 0.267 1.464E-03 4.133E-02 3.998E-03 2.159E-03 1.659E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH43 Point 818030.0 832300.0 0.0 0.0 11.1 0 373 6.000 0.267 1.464E-03 4.133E-02 3.998E-03 2.159E-03 1.659E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH44 Point 818030.0 832300.0 0.0 0.0 14.9 0 373 6.000 0.343 2.881E-03 8.133E-02 7.867E-03 4.248E-03 3.265E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH45 Point 818030.0 832300.0 0.0 0.0 12.0 0 373 6.000 0.241 1.228E-03 3.467E-02 3.353E-03 1.811E-03 1.392E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH46 Point 818040.0 832300.0 0.0 0.0 11.1 0 373 6.000 0.305 4.733E-03 1.333E-01 1.333E-02 7.200E-03 5.533E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH47 Point 818040.0 832300.0 0.0 0.0 11.1 0 373 6.000 0.305 6.139E-04 1.733E-02 1.677E-03 9.053E-04 6.958E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH48 Point 818040.0 832300.0 0.0 0.0 11.1 0 373 6.000 0.267 1.464E-03 4.133E-02 3.998E-03 2.159E-03 1.659E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH49 Point 818050.0 832320.0 0.0 0.0 11.1 0 373 6.000 0.203 6.139E-04 1.733E-02 1.677E-03 9.053E-04 6.958E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH50 Point 818060.0 832340.0 0.0 0.0 11.1 0 373 6.000 0.241 6.139E-04 1.733E-02 1.677E-03 9.053E-04 6.958E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH51 Point 818090.0 832330.0 0.0 0.0 9.4 0 373 6.000 0.267 1.464E-03 4.133E-02 3.998E-03 2.159E-03 1.659E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH52 Point 818080.0 832340.0 0.0 0.0 9.4 0 373 6.000 0.267 1.464E-03 4.133E-02 3.998E-03 2.159E-03 1.659E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH58 Point 818140.0 832410.0 0.0 0.0 19.8 0 373 6.000 0.229 1.228E-03 3.467E-02 3.353E-03 1.811E-03 1.392E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH61 Point 816210.0 830900.0 0.0 0.0 20.0 0 373 6.000 1.000 4.733E-03 1.333E-01 1.333E-02 7.200E-03 5.533E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CH63 Point 816507.0 833447.3 0.0 0.0 50.0 0 373 6.000 1.000 4.733E-03 1.333E-01 1.333E-02 7.200E-03 5.533E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO1 Point 818920.0 832920.0 0.0 0.0 9.5 0 0 0.721 0.775 0.000E+00 0.000E+00 3.403E-03 1.735E-03 5.104E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO2 Point 818920.0 832920.0 0.0 0.0 9.5 0 0 0.721 0.775 0.000E+00 0.000E+00 3.403E-03 1.735E-03 5.104E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO3 Point 818920.0 832920.0 0.0 0.0 22.0 0 0 0.841 0.960 0.000E+00 0.000E+00 6.086E-03 3.104E-03 9.129E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO4 Point 818920.0 832920.0 0.0 0.0 22.0 0 0 0.841 0.960 0.000E+00 0.000E+00 6.086E-03 3.104E-03 9.129E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO5 Point 818920.0 832920.0 0.0 0.0 14.3 0 0 5.761 0.415 0.000E+00 0.000E+00 7.778E-03 3.967E-03 1.167E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO6 Point 818920.0 832920.0 0.0 0.0 14.2 0 0 0.841 0.960 0.000E+00 0.000E+00 6.086E-03 3.104E-03 9.129E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO7 Point 818920.0 832920.0 0.0 0.0 22.0 0 0 0.841 0.960 0.000E+00 0.000E+00 6.086E-03 3.104E-03 9.129E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO8 Point 818920.0 832920.0 0.0 0.0 22.0 0 0 0.841 0.960 0.000E+00 0.000E+00 6.086E-03 3.104E-03 9.129E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO9 Point 818920.0 832920.0 0.0 0.0 14.3 0 0 5.761 0.415 0.000E+00 0.000E+00 7.778E-03 3.967E-03 1.167E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GO10 6 Area 818899.1 832899.1 41.8 41.8 0.5 0 0 - - 0.000E+00 0.000E+00 1.748E-05 3.356E-06 8.042E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GO11 6 Area 818918.0 832918.0 4.0 4.0 0.5 0 0 - - 0.000E+00 0.000E+00 4.499E-03 2.128E-03 3.240E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_1 Point 816301.9 832945.1 0.0 0.0 23.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_2 Point 816301.9 832945.1 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_3 Point 816301.9 832945.1 0.0 0.0 24.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_4 Point 816301.9 832945.1 0.0 0.0 3.0 0 0 20.425 0.456 0.000E+00 0.000E+00 3.333E-02 1.700E-02 5.000E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_5 Point 816301.9 832945.1 0.0 0.0 7.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_6 Point 816301.9 832945.1 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_7 Point 816301.9 832945.1 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_8 Point 816301.9 832945.1 0.0 0.0 7.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_9 Area 816300.1 832943.4 3.5 3.5 3.0 0 0 - - 0.000E+00 0.000E+00 6.329E-03 2.994E-03 4.557E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CBPa_10 Area 816300.1 832943.4 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 1.333E-03 6.307E-04 9.600E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_11 Area 816300.1 832943.4 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 7.302E-04 3.454E-04 5.257E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_12 Area 816300.1 832943.4 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 6.190E-04 2.928E-04 4.457E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_13 Area 816300.1 832943.4 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 1.814E-05 8.580E-06 1.306E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_14 Area 816289.7 832932.9 24.4 24.4 0.5 0 0 - - 0.000E+00 0.000E+00 5.519E-05 1.060E-05 2.539E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_15 Point 816301.9 832945.1 0.0 0.0 18.0 0 0 14.839 0.218 0.000E+00 0.000E+00 5.556E-03 2.833E-03 8.333E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPa_16 Point 816301.9 832945.1 0.0 0.0 18.0 0 0 14.839 0.218 0.000E+00 0.000E+00 5.556E-03 2.833E-03 8.333E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_1 Point 816245.8 832923.0 0.0 0.0 23.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_2 Point 816245.8 832923.0 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_3 Point 816245.8 832923.0 0.0 0.0 24.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_4 Point 816245.8 832923.0 0.0 0.0 3.0 0 0 20.425 0.456 0.000E+00 0.000E+00 3.333E-02 1.700E-02 5.000E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_5 Point 816245.8 832923.0 0.0 0.0 7.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_6 Point 816245.8 832923.0 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_7 Point 816245.8 832923.0 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Non-Operating Hours  (24:00 - 07:00 of the next day) 

Emission Rate (g/s for point source, g/m2/s for area source) 2,3

Daytime (07:00 - 19:00 everyday) Non-Operating Hours  (19:00 - 24:00 everyday) 
Source ID 1,5 Source Type

Coordinates Dimension
Height 4

Angle / 
Width

Exhaust 
temp

Exhaust 
velocity Stack Diameter
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Appendix 3.2 Calculation of Industrial and Port Backup Emissions

Project: HSKNDA
Location and Details of Industrial Chimney Sources for Input to AERMOD

Scenario:  ALL

x1 y1 x2 y2

(m) (m) (m) (m) (m) (deg / m) (K) (m/s)  (m) SO2 NOx TSP RSP FSP SO2 NOx TSP RSP FSP SO2 NOx TSP RSP FSP

Non-Operating Hours  (24:00 - 07:00 of the next day) 

Emission Rate (g/s for point source, g/m2/s for area source) 2,3

Daytime (07:00 - 19:00 everyday) Non-Operating Hours  (19:00 - 24:00 everyday) 
Source ID 1,5 Source Type

Coordinates Dimension
Height 4

Angle / 
Width

Exhaust 
temp

Exhaust 
velocity Stack Diameter

CBPb_8 Point 816245.8 832923.0 0.0 0.0 7.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_9 Area 816245.8 832923.0 3.5 3.5 3.0 0 0 - - 0.000E+00 0.000E+00 6.329E-03 2.994E-03 4.557E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CBPb_10 Area 816245.8 832923.0 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 1.333E-03 6.307E-04 9.600E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_11 Area 816245.8 832923.0 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 7.302E-04 3.454E-04 5.257E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_12 Area 816245.8 832923.0 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 6.190E-04 2.928E-04 4.457E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_13 Area 816245.8 832923.0 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 1.814E-05 8.580E-06 1.306E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_14 Area 816245.8 832923.0 24.4 24.4 0.5 0 0 - - 0.000E+00 0.000E+00 5.519E-05 1.060E-05 2.539E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_15 Point 816245.8 832923.0 0.0 0.0 18.0 0 0 14.839 0.218 0.000E+00 0.000E+00 5.556E-03 2.833E-03 8.333E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPb_16 Point 816245.8 832923.0 0.0 0.0 18.0 0 0 14.839 0.218 0.000E+00 0.000E+00 5.556E-03 2.833E-03 8.333E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_1 Point 816215.3 832964.9 0.0 0.0 23.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_2 Point 816215.3 832964.9 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_3 Point 816215.3 832964.9 0.0 0.0 24.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_4 Point 816215.3 832964.9 0.0 0.0 3.0 0 0 20.425 0.456 0.000E+00 0.000E+00 3.333E-02 1.700E-02 5.000E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_5 Point 816215.3 832964.9 0.0 0.0 7.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_6 Point 816215.3 832964.9 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_7 Point 816215.3 832964.9 0.0 0.0 26.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_8 Point 816215.3 832964.9 0.0 0.0 7.0 0 0 18.889 0.178 0.000E+00 0.000E+00 4.722E-03 2.408E-03 7.083E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_9 Area 816215.3 832964.9 3.5 3.5 3.0 0 0 - - 0.000E+00 0.000E+00 6.329E-03 2.994E-03 4.557E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_10 Area 816215.3 832964.9 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 1.333E-03 6.307E-04 9.600E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_11 Area 816215.3 832964.9 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 7.302E-04 3.454E-04 5.257E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_12 Area 816215.3 832964.9 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 6.190E-04 2.928E-04 4.457E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_13 Area 816215.3 832964.9 3.5 3.5 2.0 0 0 - - 0.000E+00 0.000E+00 1.814E-05 8.580E-06 1.306E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_14 Area 816215.3 832964.9 24.4 24.4 0.5 0 0 - - 0.000E+00 0.000E+00 5.519E-05 1.060E-05 2.539E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_15 Point 816215.3 832964.9 0.0 0.0 18.0 0 0 14.839 0.218 0.000E+00 0.000E+00 5.556E-03 2.833E-03 8.333E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CBPc_16 Point 816215.3 832964.9 0.0 0.0 18.0 0 0 14.839 0.218 0.000E+00 0.000E+00 5.556E-03 2.833E-03 8.333E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

HP 7 Point 818088.6 833557.9 0.0 0.0 64.3 0 506 6.000 0.500 1.420E-05 1.913E-01 4.000E-05 2.200E-05 1.680E-05 1.420E-05 1.913E-01 4.000E-05 2.200E-05 1.680E-05 1.420E-05 1.913E-01 4.000E-05 2.200E-05 1.680E-05
Note:

1 - Info of chimneys are extracted from the chimney database last updated in Agreement No. CE 66/96, Planning and Development Study on North West New Territories. 

8. SO2 and NOX emissions are considered in Operation Phase. TSP, RSP and FSP emissions are considered in both Construction and Operation Phases.

5 - The CBP with the largest capacity in design among those affected by NDA is taken as the typical CBP at the short-term tenancy site (STT). Fugitive sources are modelled as a square area source because no information on the exact configuration is available. The emission released at ambient 
temperature is denoted by 0K in the model. Three dummy CBPs, namely CBPa, CBPb and CBPc, with emission of the typical CBP are considered at STT.  RSP/TSP  and FSP/TSP factors refers to table, Particle Size Distributions of Various Processes. Emission rate of non-fugitive fixed emission point is 
adjusted according to the concentration limit stipulated in Guidance Notes on Best Practicable Means (BPM) for Specified Process – Cement Plant (Concrete Batching Plant), BPM 32/16.

6 - As no emission rate is available in SP register of Golik CBP (GO10 & 11), their pro-rata rates are estimated with reference to relevant process of Multi-way CBP and their production rates, 130 m3/hr for Golik CBP and 140 m3/hr for Multi-way CBP. Emission rates of non-fugitive fixed emission points of 
Golik and Redland CBPs are both adjusted according to the concentration limit stipulated in Guidance Notes on Best Practicable Means (BPM) for Specified Process – Cement Plant (Concrete Batching Plant), BPM 32/16.

4 - The chimney height of CH3 is updated to 10m based on on-site observation. The chimney height of CH61 is assumed to be 20m base on on-site observation. The chimney heights of CH13 and CH63 are assumed to be 50m, 10 m (by on-site observation of existing chimney) higher than the proposed 
industrial building of 40m tall (with reference to NDA planning data). 

3 - According to the chimney database, CH1, CH3, CH13, CH46 have zero emission of SO2, NOx and particulates. CH61 and CH63 are chimneys newly identified in the chimney validation survey, thus there is no matched record in the chimney database. The highest emission rates with reference to Table 
1.3-1 and Table 1.3-7, AP-42, USEPA are adopted disregard of the size of boiler. Distillate oil is assumed for chimneys.
SO2 (g/s): F x 0.12 x 142S /3600
NOx (g/s): F x 0.12 x 20 / 3600 
PM (g/s): F x 0.12 x Ef / 3600 
where F is the fuel consumption (L/hr) (assumed to be 200L/hr as the average fuel consumption among the chimneys with reference to the chimney database is around 170L/hr),
S is the weight % of sulphur in fuel oil, which is 0.005% in Hong Kong as stipulated in to the Air Pollution Control (Fuel Restriction) (Amendment) Regulation (the "Amendment Regulation") 
Ef is the emission factor of different size particles, which is 2.00 for TSP,  1.08 for RSP and 0.83 for FSP with reference to Table 1.3-7, AP-42, USEPA.
Factor of 3600 is the conversion factor for hour to second (1 hr = 60 min x 60 sec).

2 - For those stacks with no available data on stack parameter,  emission temperature of 373K, exit velocity of 6m/s and stack diameter of 1m are assumed wherever is applicable according to Guidelines on Estimating Height Restriction and Position of Fresh Air Intake Using Gaussian Plume Models, 
HKEPD.

7 - The pro-rata emissions of proposed hospital in HSKNDA, which is assumed to have 1000 beds with reference to NDA planning data, are estimated with reference to the one with 860 beds in the NENT EIA. The RSP emission rate adopted in the NENT EIA was in fact filterable PM emission, thus pro-rata 
emission rates of RSP and FSP are further estimated with factors from table, Particle Size Distributions of Various Processes.  The proposed hospital will be commerced in Year 2036, this source is concered in Year 2031-2039 (Operation Phase).
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Appendix 3.2 Calculation of Industrial and Port Backup Emissions

Particle Size Distributions of Various Processes

PM10 PM2.5 Reference

Concrete batching plant 
(Uncontrolled) 51% 15%

Category 3 “Mechanically Generated 
Aggregate, Unprocessed Ores”, Page B.2-
13, Appendix B.2 Generalized Particle Size 
Distributions, AP-42, USEPA (Version 1/95 

)

Haul road 19.2% 4.6% Table 13.2.1-1, Section 13.2.1, AP-42, 
USEPA (Version 1/11 )

Aggregate Handling 
(equivalent to 
Construction)

47.3% 7.2% Page 13.2.4-4, Section 13.2.4, AP-42, 
USEPA (Version 11/06 )

Utility Boiler (including 
chimney sources and 
RED2)

71.0% 52.0% Table 1.3-4, Section 1.3, AP 42, USEPA 
(Version 5/10 )

Boiler of Proposed 
Hospital 55.0% 42.0% Table 1.3-7, Section 1.3, AP 42, USEPA 

(Version 5/10 )

Process Cumulative % of TSP
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Appendix 3.2 Calculation of Industrial and Port Backup Emission

HSK NDA

Project:
Revision: 1

Prepared: BLG 04/12/2012

Preliminary Indicative Operational Equipment Inventory

Item Description Running Idling Parked Running Idling Parked Running Idling Parked

1.0 OU - Special Industry (PBU+SU) Total Area (ha) 38

1.1 Empty Container Storage and Repair Sites Percentage of Total: 66.00%
1.1.1 Front Loaders 1 per ha 25.08 26 100.0% 26 50.0% 25.0% 25.0% 0.0% 0 50.0% 25.0% 25.0% 0.0% 0 50.0% 25.0% 25.0%
1.1.2 External HGVs 2 per ha 25.08 51 100.0% 51 5.0% 95.0% 0.0% 0.0% 0 5.0% 95.0% 0.0% 0.0% 0 5.0% 95.0% 0.0%

1.2 Parking Areas Percentage of Total: 34.00%
1.2.1 PC/LGVs 16 per ha 12.92 207 100.0% 207 5.0% 5.0% 90.0% 100.0% 207 1.25% 1.25% 97.5% 100.0% 207 1.25% 1.25% 97.5%
1.2.2 MGVs 19 per ha 12.92 246 100.0% 246 5.0% 5.0% 90.0% 100.0% 246 1.25% 1.25% 97.5% 100.0% 246 1.25% 1.25% 97.5%
1.2.3 Container Tractors / HGVs 29 per ha 12.92 375 100.0% 375 5.0% 5.0% 90.0% 100.0% 375 1.25% 1.25% 97.5% 100.0% 375 1.25% 1.25% 97.5%

Rate Unit Qty. Total
Percentage 
Operational

Operational 
Equipment

Operational Equipment Utilisation

Percentage 
Operational

Total Equipment Quantity Day Shift (Nom. 08:00 - 16:00) Night Shift (Nom. 16:00 - 24:00) Morning Shift (Nom. 00:00 - 08:00)

Operational 
Equipment

Operational Equipment Utilisation

Percentage 
Operational

Operational 
Equipment

Operational Equipment Utilisation
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Appendix 3.2 Calculation of Industrial and Port Backup Emission

HSK NDA

Project:
Revision: 1

Prepared: BLG 04/12/2012

Preliminary Indicative Operational Equipment Inventory

Item Description

1.0 OU - Special Industry (PBU+SU)

1.1 Empty Container Storage and Repair Sites
1.1.1 Front Loaders
1.1.2 External HGVs

1.2 Parking Areas
1.2.1 PC/LGVs
1.2.2 MGVs
1.2.3 Container Tractors / HGVs

Estimated hourly 
distance travelled 

(m)

SO2 NOX PM NOX PM NOX PM SO2 NOX PM10 SO2 NOX PM10 SO2 NOX PM10

4.0000E+00 2.0000E-01 3.0044E+00 1.5022E-01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
3.0646E-03 3.1600E-05 2003.20 36.37 0.86 4.3485E-03 4.4838E-05 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

1.4488E-03 1.3333E-05 1437.78 6.27 0.11 5.9886E-03 5.5115E-05 1.4972E-03 1.3779E-05 1.4972E-03 1.3779E-05
2.4366E-03 2.0900E-05 1437.78 36.37 0.86 1.1970E-02 1.0267E-04 2.9924E-03 2.5667E-05 2.9924E-03 2.5667E-05
3.0646E-03 3.1600E-05 1437.78 36.37 0.86 2.2949E-02 2.3663E-04 5.7373E-03 5.9158E-05 5.7373E-03 5.9158E-05

Remarks:

Running Emission is extracted from the EMFAC-HK results for vehicle travelling 10 KPH.
     PC/LGVs : Average emission rates of LGV3, LGV4 LGV6
     MGVs: Emission rates of HGV7
     HGVs: Emission rates of HGV8

Distance travelled is assumed to be perimeter of PBU area source and is estimated by assuming the total area as a square, i.e. (Area)1/2 x 4

Operating Emission (g/s)

Power of front loader or container handling equipment ranges from 122 - 294 kW (Reference to catalogues of . Konecrances, Hyster and Terex). Average power of 208 kW is assumed for front loader or container handling equipment in the assessment. 

According to Regulatory Control on Emissions from Non-road Mobile Machinery (NRMMs), US Tier 3 Emission Standard (130 kW<225) is adopted for regulated machines. Therefore, emisison rate E (g/s) = EF (g/kw-hr per vehicle) x No. of machinery x 
Power (kW) / 3600 where the factor of 3600 is the conversion factor for hour to second (1 hr = 60 min x 60 sec)

Therefore,  emission rate E (g/s) = EF (g/m-vehicle per hour) x No. of Vehicle x Distance Travelled (m) / 3600 where the factor of 3600 is the conversion factor for hour to second ( 1 hr = 60 min x 60 sec)

Idling emission is based on "Road Tunnels: Vehicle Emissions and Air Demand for Ventilation" published by Permanent International Association of Road Congress (PIARC, 2012). Emission standard of Euro V is assumed for non-road vehicles. 
Therefore, emission rate E (g/s) = EF (g/h per vehicle) x No. of vehicle / 3600 x 3 / 60 where the factor of 3600 is the conversion factor for hour to second (1 hr = 60 min x 60 sec), the factor of 3 / 60 is for the 3-min idling required by Motor Vehicle Idling 
(Fixed Penalty) Ordinance.

Emission by US Tier3 Emission 
Standard
(g/kW-hr)

Running Emission 
(g/meter-vehicle) Idling Emission (g/h) Day Shift Night Shift Morning Shift
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Appendix 3.2 Calculation of Industrial and Port Backup Emission

HSK NDA

Project:
Revision: 1

Prepared: BLG 04/12/2012

Preliminary Indicative Operational Equipment Inventory

Item Description

1.0 OU - Special Industry (PBU+SU)

1.1 Empty Container Storage and Repair Sites
1.1.1 Front Loaders
1.1.2 External HGVs

1.2 Parking Areas
1.2.1 PC/LGVs
1.2.2 MGVs
1.2.3 Container Tractors / HGVs

SO2 NOX PM SO2 NOX PM SO2 NOX PM SO2 NOX PM10 SO2 NOX PM10 SO2 NOX PM10

0.0000E+00 3.0044E+00 1.5022E-01 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
2.4474E-02 5.7871E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.8822E-02 6.2355E-04 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

9.0131E-04 1.5813E-05 2.2533E-04 3.9531E-06 2.2533E-04 3.9531E-06 0.0000E+00 6.8899E-03 7.0927E-05 0.0000E+00 1.7225E-03 1.7732E-05 0.0000E+00 1.7225E-03 1.7732E-05
6.2132E-03 1.4692E-04 1.5533E-03 3.6729E-05 1.5533E-03 3.6729E-05 0.0000E+00 1.8183E-02 2.4959E-04 0.0000E+00 4.5457E-03 6.2396E-05 0.0000E+00 4.5457E-03 6.2396E-05
9.4714E-03 2.2396E-04 2.3678E-03 5.5990E-05 2.3678E-03 5.5990E-05 0.0000E+00 3.2420E-02 4.6059E-04 0.0000E+00 8.1051E-03 1.1515E-04 0.0000E+00 8.1051E-03 1.1515E-04

Subtotal (g/s-m2):
0.0000E+00 8.1336E-06 3.9902E-07 0.0000E+00 3.7824E-08 5.1389E-10 0.0000E+00 3.7824E-08 5.1389E-10

Total Emission Rate (g/s)Idling Emission (g/s)

Morning Shift Day Shift Night Shift Morning ShiftDay Shift Night Shift
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Appendix 3.2 Calculation of Industrial and Port Backup Emissions

Particle Size Distribution of Chimney Reference: Table 1.3-7, Section 1.3, AP-42 (Distillate Oil)

Particle Size, µm Average Particle Size (µm) Percentage % Particle Size, µm Cumulative Mass % Stated 
Size

0.625 0.31 35.0 0.625 35
1 0.81 2.0 1 37

1.25 1.13 1.0 1.25 38
2.5 1.88 4.0 2.5 42
6 4.25 7.0 6 49
10 8.00 6.0 10 55
15 12.50 5.0 15 60
30 22.50 40.0 30 100

Particle Size Distribution of Concrete Batching Plant
Reference: Table B.2.2 - Category: 3, Appendix B2, AP42

Particle Size, µm Average Particle Size (µm) Percentage % Particle Size, µm Cumulative %  Stated Size 
(Uncontrolled)

1 0.50 4.0 1 4
2 1.50 7.0 2 11

2.5 2.25 4.0 2.5 15
3 2.75 3.0 3 18
4 3.50 7.0 4 25
5 4.50 5.0 5 30
6 5.50 4.0 6 34
10 8.00 17.0 10 51
30 20.00 49.0 30 100

Reference: Table 13.2.1-1,Section 13.2.1, AP42

Particle Size, µm Average Particle Size (µm) Percentage % Particle Size Range, µm Particle Size Multiplier, k
(g/VKT)

2.5 1.25 4.6 2.5 0.15
10 6.25 14.6 10 0.62
15 12.50 4.6 15 0.77
30 22.50 76.2 30 3.23

Particle Size Distribution for Off-Road Vehicles and Plants Table B.2.2 - Category: 1, Appendix B2, AP-42

Particle Size, µm Average Particle Size (µm) Percentage % Particle Size, µm Cumulative %  Stated Size 
(Uncontrolled)

1 0.50 82.0 1 82
2 1.50 6.0 2 88

2.5 2.25 2.0 2.5 90
3 2.75 0.0 3 90
4 3.50 2.0 4 92
5 4.50 1.0 5 93
6 5.50 0.0 6 93
10 8.00 3.0 10 96
30 20.00 4.0 30 100

Remark:
Particule size distribution of various processes are extracted and presented as above,  thus Method 1 of particle dry deposition is applied in AERMOD.

General Activity

Haul Road
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