Calculation of Emission factor for Heavy Construction

E = 1.2tons/acre/month of activity (ref: AP-42 S13.2.3.3)
or = 2.69Mg/hectare/month of activity

Where
E = Emission Factor (applicable to At-grade Construction works)

Assume
For Annual Emission:

Mitigated (Day Time)

Active operating area (%): 6 refer to Appendix 5.2 for justication

Mitigation efficiency (%): 91.70% watering once per hour

E (g/sq.m/day): 0.0515 Assume 26 working days per month and 12 working hours a day
E (g/sq.m/s): 0.000001193  calculated, 12 working hours per day

Unmitigated

Active operating area (%): 6 refer to Appendix 5.2 for justication

Mitigation efficiency (%): 0.00% unmitigated scenario

E (g/sq.m/day): 0.6208 Assume 26 working days per month and 12 working hours a day
E (g/sq.m/s): 0.000014370  calculated, 12 working hours per day

For 1-hour an 24-hour Emission (Tier 1 and Tier 2):

Mitigated (Day Time)

Active operating area (%): 100 asummed all works area are in full operation for Tier 1 and Tier 2 assessment
Mitigation efficiency (%): 91.70% watering once per hour

E (g/sq.m/day): 0.8587 Assume 26 working days per month and 12 working hours a day

E (g/sq.m/s): 0.000019878  calculated, 12 working hours per day

Mitigated (Day Time) - 100% for concurrent project

Active operating area (%): 100 asummed all works area are in full operation for Tier 1 and Tier 2 assessment
Mitigation efficiency (%): 91.70% watering once per hour

E (g/sq.m/day): 0.8587 Assume 26 working days per month and 12 working hours a day

E (g/sq.m/s): 0.000019878  calculated, 12 working hours per day

Unmitigated

Active operating area (%): 100 asummed all works area are in full operation for Tier 1 and Tier 2 assessment
Mitigation efficiency (%): 0.00% unmitigated scenario

E (g/sq.m/day): 10.3462 Assume 26 working days per month and 12 working hours a day

E (g/sq.m/s): 0.000239494  calculated, 12 working hours per day

Unmitigated - 100% for concurrent project

Active operating area (%): 100 asummed all works area are in full operation for Tier 1 and Tier 2 assessment
Mitigation efficiency (%): 0.00% unmitigated scenario

E (g/sq.m/day): 10.3462 Assume 26 working days per month and 12 working hours a day

E (g/sq.m/s): 0.000239494  calculated, 12 working hours per day
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Calculation of Emission factor for Wind Erosion

E = 0.85Mg/hectare/yr

Where
E = Emission Factor

Assume
For Annual Emission:
Unmitigated (Non-working Hours)
Active operating area (%)
Mitigation efficiency (%)
E (g/sqm/day)
E (g/sq.m/s)

Mitigated (Day Time)

Active operating area (%)
Mitigation efficiency (%)
E (g/sqm/day)

E (g/sq.m/s)

For 1-hour an 24-hour Emission:
Unmitigated (Non-working Hours)
Active operating area (%)
Mitigation efficiency (%)
E (g/sqm/day)
E (g/sq.m/s)

Mitigated (Day Time)

Active operating area (%)
Mitigation efficiency (%)
E (g/sqm/day)

E (g/sq.m/s)
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(ref: AP-42 S11.9, Table 11.9.4)

(applicable to all exposed construction sites and stockpiles)

100

0.00%
0.232876712
0.0000026953

100

91.70%
0.019328767
0.0000002237

100

0.00%
0.232876712
0.0000026953

100

91.70%
0.019328767
0.0000002237

asummed all works area are exposed

no mitigation measure during non-working hours
calculated as in AP-42 (S11.9, Table 11.9.4)
calculated, 24-hour emission

asummed all works area are exposed
watering once per hour

calculated as in AP-42 (S11.9, Table 11.9.4)
calculated, 24-hour emission

asummed all works area are exposed

no mitigation measure during non-working hours
calculated as in AP-42 (S11.9, Table 11.9.4)
calculated, 24-hour emission

asummed all works area are exposed
watering once per hour

calculated as in AP-42 (S11.9, Table 11.9.4)
calculated, 24-hour emission



Calculation of Emission factor for Material Handling at Stockpile
According to Section 13.2.4 of AP-42

( U jl 3
E = k©0.00l6)  ~22 J

— (kg [/ megagram )
2
where
E = Emission Factor in kg/megagram (Ref. AP42 $13.2.4)
k = Particle size multiplier, k = 0.74 as defined according to Table 2 of S13.2.4
U = Average wind speed from 2007 to 2011 (i.e. ~3.344m/s)
M = material moisture content; 2.0% is assumed in the equation
E = 0.74 x (0.0016) x (3.344/2.2)*1.3/(2.0/2) .4
= 0.00204 kg/megagram
No. of trucks loading/unloading at stockpile = 7 per hour
Average carrying capacity for each truck = 11 tonne
Quantity of excavated materials loading at Stockpile = 77 megagram per hour
Mitigation efficiency (%) = 50.00% watering once per hour
Mitigated Emission Rate = 0.00204 x 77 x (1 - 0.5)
= 0.07856 kg/hour
= 0.02182 g/s
Mitigated (Day Time)
For Stockpile Area (Source ID D9-SP)
Emission Rate = 0.02182 g/s
Total Area for Stockpile = 3237 sq. m
Emission Rate per unit area = 0.000006742 g/sq.m/s
Unmitigated (Day Time)
For Stockpile Area (Source ID D9-SP)
Emission Rate = 0.04365 g/s
Total Area for Stockpile = 3237 sq. m
Emission Rate per unit area = 0.000013483 g/sq.m/s
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Location and Details of Worksites for Fugitive Dust Assessment

Tier 1 short-term (1-hour & 24-hour) - Mitigated
Coordinates of centroid Dimension (m) Height Angle / Emission Rate (g/s/sq.m)
Location Sources/ Activities Source ID Source X1 Y1 X2 Y2 Width Heavy Construction / StockPlle Wind Erosion _ Working Hour
Type (m) (m) (m) (m) (m) (deg /m) Daytime Non-working Daytime Non-working
Hours Hours
Road D9 At-grade construction D9-1 Area 845867 817019 700 38 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-2 Area 845554 817088 13 100 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-3 Area 845548 817188 13 100 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
Road D9 Stockpile D9-SP Area 846102 816981 83 39 0 0 0.000006742 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-19 Area 845597 817320 88 73 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-20 Area 845612 817380 58 45 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-21 Area 845612 817452 58 100 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-22 Area 845668 817424 52 185 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-23 Area 845718 817457 49 153 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-24 Area 845769 817488 52 130 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-25 Area 845818 817518 48 107 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-26 Area 845867 817550 50 84 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-27 Area 845925 817591 66 60 0 0 0.000019878 0.000000224 | 0.000002695 | 0700 - 1900
Long-term (i 1) - Mitigated
Coordil of centroid Dimension (m) Height Angle / Emission Rate (g/s/sq.m)
Location Sources/ Activities source ID Source X1 Y1 X2 Y2 Width [Heavy Construction / Stock.plle Wind Erosion _ Working Hour
Type (m) (m) (m) (m) (m) (deg /m) Daytime Non-working Daytime Non-working
Hours Hours
Road D9 At-grade construction D9-1 Area 845867 817019 700 38 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-2 Area 845554 817088 13 100 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-3 Area 845548 817188 13 100 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
Road D9 Stockpile D9-SP Area 846102 816981 83 39 0 0 0.000006742 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-19 Area 845597 817320 88 73 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-20 Area 845612 817380 58 45 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-21 Area 845612 817452 58 100 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-22 Area 845668 817424 52 185 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-23 Area 845718 817457 49 153 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-24 Area 845769 817488 52 130 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-25 Area 845818 817518 48 107 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-26 Area 845867 817550 50 84 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-27 Area 845925 817591 66 60 0 0 0.000001193 0.000000224 | 0.000002695 | 0700 - 1900
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Location and Details of Worksites for Fugitive Dust Assessment

Short-term (1-hour & 24-hour) assessment - Unmitigated

Coordinates of centroid Dimension (m) Height Angle / Emission Rate (g/s/sq.m)
Location Sources/ Activities Source ID Source X1 Y1 X2 Y2 Width Heavy Construction / Stock!:lle Wind Erosion _ Working Hour
Type (m) (m) (m) (m) (m) (deg /m) Daytime Non-working Daytime Non-working
Hours Hours
Road D9 At-grade construction D9-1 Area 845867 817019 700 38 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-2 Area 845554 817088 13 100 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-3 Area 845548 817188 13 100 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
Road D9 Stockpile D9-SP Area 846102 816981 83 39 0 0 0.000013483 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-19 Area 845597 817320 88 73 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-20 Area 845612 817380 58 45 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-21 Area 845612 817452 58 100 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-22 Area 845668 817424 52 185 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-23 Area 845718 817457 49 153 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-24 Area 845769 817488 52 130 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-25 Area 845818 817518 48 107 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-26 Area 845867 817550 50 84 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-27 Area 845925 817591 66 60 0 0 0.000239494 0.000002695 | 0.000002695 | 0700 - 1900
Long-term ( 1) - Ui
Coordinates of centroid Dimension (m) Height Angle / Emission Rate (g/s/sq.m)
Location Sources/ Activities Source ID Source X1 Y1 X2 Y2 Width Heavy Construction / Stock!:lle Wind Erosion _ Working Hour
Type (m) (m) (m) (m) (m) (deg/m) Daytime Non-working Daytime Non-working
Hours Hours

Road D9 At-grade construction D9-1 Area 845867 817019 700 38 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-2 Area 845554 817088 13 100 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
Road D9 At-grade construction D9-3 Area 845548 817188 13 100 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
Road D9 Stockpile D9-SP Area 846102 816981 83 39 0 0 0.000013483 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-19 Area 845597 817320 88 73 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-20 Area 845612 817380 58 45 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-21 Area 845612 817452 58 100 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-22 Area 845668 817424 52 185 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-23 Area 845718 817457 49 153 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-24 Area 845769 817488 52 130 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-25 Area 845818 817518 48 107 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-26 Area 845867 817550 50 84 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
TKO Area 86 At-grade construction A86-27 Area 845925 817591 66 60 0 0 0.000014370 0.000002695 | 0.000002695 | 0700 - 1900
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