
Appendix 10.4a - Calculation of Active Area (Hourly and Daily)

Hourly and Daily - Year 2011 in Harcourt Garden area as the worst case scenario with heaviest construction activities.

Harcourt Garden Area (m²) = 10,000 

From:  01-Jan To: 31-Mar Duration (months): 3

Activity 1 Mobilisation, site set up, tree removal

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held breaker, 35kg 50% 3 1.0 3.0 1.5

Excavator (45kW) 50% 3 13.0 39.0 19.5

Concrete lorry mixer 20% 2 24.0 48.0 9.6

Crane, mobile/ barge mounted (diesel) 60% 1 36.0 36.0 21.6

Lorry with crane/grab 70% 2 24.0 48.0 33.6

85.8

Percentage of Usage Area to Works Area: 0.9

From:  01-Feb To: 31-Mar Duration (months): 2

Activity 2 Demolition of Entrance e, Footbridge stairs, LCSD staff room

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held breaker, 35kg 60% 6 1.0 6.0 3.6

Breaker, excavator mounted (hydraulic), 73kW, 200kg 60% 3 13.0 39.0 23.4

Mobile crane 60% 1 36.0 36.0 21.6

Lorry with crane/grab 60% 2 24.0 48.0 28.8

Concrete lorry mixer 20% 1 24.0 24.0 4.8

82.2

Percentage of Usage Area to Works Area: 0.8

From:  01-Feb To: 30-Apr Duration (months): 3

Activity 3 Works Area preparation: strip soil, instant wells, instrumentation

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Excavator (45kW) 70% 3 13.0 39.0 27.3

Lorry 50% 3 24.0 72.0 36.0

Breaker, hand-held, mass >= 20kg and <= 35kg 25% 3 0.5 1.5 0.4

Drill rig, rotary type (diesel) 70% 3 13.8 41.4 29.0

Concrete lorry mixer 20% 1 24.0 24.0 4.8

97.5

Percentage of Usage Area to Works Area: 1.0

From:  01-Feb To: 31-Jul Duration (months): 6

Activity 4 Ground Investigation

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Drill rig, rotary type (diesel) 70% 2 13.8 27.6 19.3

Grout mixer 20% 1 6.0 6.0 1.2

20.5

Percentage of Usage Area to Works Area: 0.2

Plant/Activity

Plant/Activity

Total:

Total:

Total:

Plant/Activity

Total:

Plant/Activity



Appendix 10.4a - Calculation of Active Area (Hourly and Daily)

From:  01-Mar To: 31-Jul Duration (months): 5

Activity 5 Cavern access shaft pipe piles

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Piling, large diameter bored, reverse circulation drill 70% 3 36.0 108.0 75.6

Crane, mobile/ barge mounted (diesel) 50% 2 36.0 72.0 36.0

Drill rig, rotary type (diesel) 20% 3 13.8 41.4 8.3

Grout mixer 20% 3 6.0 18.0 3.6

123.5

Percentage of Usage Area to Works Area: 1.2

From:  01-Mar To: 31-Jul Duration (months): 5

Activity 6 Temporary lateral support

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held, mass >= 20kg and <= 35kg 50% 2 1.0 2.0 1.0

Mini backhoe 50% 1 25.6 25.6 12.8

Lorry with crane/grab 30% 1 24.0 24.0 7.2

Concrete lorry mixer 20% 1 24.0 24.0 4.8

Piling, large diameter bored, reverse circulation drill 70% 1 36.0 36.0 25.2

Crane, mobile/ barge mounted (diesel) 50% 1 36.0 36.0 18.0

Drill rig, rotary type (diesel) 20% 1 13.8 13.8 2.8

Grout mixer 20% 1 6.0 6.0 1.2

73.0

Percentage of Usage Area to Works Area: 0.7

From:  01-Mar To: 31-May Duration (months): 3

Activity 7 CITIC pier underpinning H-piles

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Piling, large diameter bored, reverse circulation drill 70% 2 36.0 72.0 50.4

Crane, mobile/ barge mounted (diesel) 50% 2 36.0 72.0 36.0

Grout mixer 20% 2 6.0 12.0 2.4

88.8

Percentage of Usage Area to Works Area: 0.9

From:  01-Feb To: 31-Aug Duration (months): 7

Activity 8 Diaphragm wall

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Piling, diaphragm wall, bentonite filtering plant 100% 1 36.0 36.0 36.0

Piling, diaphragm wall, hydraulic extractor 20% 1 36.0 36.0 7.2

Mobile crane 70% 3 36.0 108.0 75.6

Lorry 70% 3 24.0 72.0 50.4

Grout mixer 50% 1 6.0 6.0 3.0

Concrete lorry mixer 20% 1 24.0 24.0 4.8

177.0

Percentage of Usage Area to Works Area: 1.8

Duration (months): 6

Activity 9 Temporary stockpiling

Area (m
2
)

Temporary stockpiling (Assume 2% of total works area 

are active stockpiling area)
200.0

200.0

Percentage of Usage Area to Works Area: 2.0

Maximum Percentage Active Area = 9.5

Total:

Total:

Total:

Plant/Activity

Plant/Activity

Total:

Plant/Activity

Total:

Plant/Activity

Plant/Activity



Appendix 10.4a - Calculation of Active Area (Hourly and Daily)

Note:

Plant and activity with no dust emission during operation is not included (i.e. area = 0)

All plant that would generate dust emissions during their operation (e.g. excavator) have been included in estimating the active

work areas whereas the plant without dust emission in the course of their operation (e.g. pumps, generators, air compressors)

have been excluded from the calculation. Since the plants do not normally operate continuously throughout the 12-hour

working period, an adjustment by "percentage of usage" was adopted for each plant/activity to reflect its estimated hours of operation

on a typical working day. The actual dust emission area for each plant/activity was estimated and given as "Plan Area", by taking into

account the maximum area of dust emissions which could be created by the plant/activity at any time instant. The duration (in months)

of each construction activity in a year was factored into the annual active area calculation, but not in the hourly and daily

calculation.  It should be noted that haul roads within the construction site have not been included in the estimation of active

work areas because all the haul roads will be paved and the dust emission from vehicular movements on paved roads would

be minimal.

Justifications provided above are for the purpose of assessment predictions only. Actual figures would be defined by the

Detailed Design Engineer.



Appendix 10.4b - Calculation of Active Area (Yearly)

Yearly - Year 2011 in Harcourt Garden area as the worst case scenario with heaviest construction activities.

Harcourt Garden Area (m²):  10,000

Advance Works

From:  01-Jan To: 31-Mar Duration (months): 3

Activity 1 Mobilisation, site set up, tree removal

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held breaker, 35kg 50% 3 1.0 3.0 1.5

Excavator (45kW) 50% 3 13.0 39.0 19.5

Concrete lorry mixer 20% 2 24.0 48.0 9.6

Crane, mobile/ barge mounted (diesel) 60% 1 36.0 36.0 21.6

Lorry with crane/grab 70% 2 24.0 48.0 33.6

85.8

Percentage of Usage Area to Works Area: 0.9

Percentage of Yearly Usage: 0.2

From:  01-Feb To: 31-Mar Duration (months): 2

Activity 2 Demolition of Entrance e, Footbridge stairs, LCSD staff room

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held breaker, 35kg 60% 6 1.0 6.0 3.6

Breaker, excavator mounted (hydraulic), 73kW, 200kg 60% 3 13.0 39.0 23.4

Mobile crane 60% 1 36.0 36.0 21.6

Lorry with crane/grab 60% 2 24.0 48.0 28.8

Concrete lorry mixer 20% 1 24.0 24.0 4.8

82.2

Percentage of Usage Area to Works Area: 0.8

Percentage of Yearly Usage: 0.1

From:  01-Feb To: 30-Apr Duration (months): 3

Activity 3 Works Area preparation: strip soil, instant wells, instrumentation

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Excavator (45kW) 70% 3 13.0 39.0 27.3

Lorry 50% 3 24.0 72.0 36.0

Breaker, hand-held, mass >= 20kg and <= 35kg 25% 3 1.0 3.0 0.8

Drill rig, rotary type (diesel) 70% 3 13.8 41.4 29.0

Concrete lorry mixer 20% 1 24.0 24.0 4.8

97.8

Percentage of Usage Area to Works Area: 1.0

Percentage of Yearly Usage: 0.2

From:  01-Feb To: 31-July Duration (months): 6

Activity 4 Ground Investigation

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Drill rig, rotary type (diesel) 70% 2 13.8 27.6 19.3

Grout mixer 20% 1 6.0 6.0 1.2

20.5

Percentage of Usage Area to Works Area: 0.2

Percentage of Yearly Usage: 0.1

Total:

Total:

Total:

Plant/Activity

Plant/Activity

Plant/Activity

Total:

Plant/Activity



Appendix 10.4b - Calculation of Active Area (Yearly)

From:  01-Mar To: 31-Jul Duration (months): 5

Activity 5 Cavern access shaft pipe piles

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Piling, large diameter bored, reverse circulation drill 70% 3 36.0 108.0 75.6

Crane, mobile/ barge mounted (diesel) 50% 2 36.0 72.0 36.0

Drill rig, rotary type (diesel) 20% 3 13.8 41.4 8.3

Grout mixer 20% 3 6.0 18.0 3.6

123.5

Percentage of Usage Area to Works Area: 1.2

Percentage of Yearly Usage: 0.5

From:  01-Mar To: 31-Jul Duration (months): 5

Activity 6 Temporary lateral support

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held, mass >= 20kg and <= 35kg 50% 2 1.0 2.0 1.0

Mini backhoe 50% 1 25.6 25.6 12.8

Lorry with crane/grab 30% 1 24.0 24.0 7.2

Concrete lorry mixer 20% 1 24.0 24.0 4.8

Piling, large diameter bored, reverse circulation drill 70% 1 36.0 36.0 25.2

Crane, mobile/ barge mounted (diesel) 50% 1 36.0 36.0 18.0

Drill rig, rotary type (diesel) 20% 1 13.8 13.8 2.8

Grout mixer 20% 1 6.0 6.0 1.2

73.0

Percentage of Usage Area to Works Area: 0.7

Percentage of Yearly Usage: 0.3

From:  01-Mar To: 31-May Duration (months): 3

Activity 7 CITIC pier underpinning H-piles

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Piling, large diameter bored, reverse circulation drill 70% 2 36.0 72.0 50.4

Crane, mobile/ barge mounted (diesel) 50% 2 36.0 72.0 36.0

Grout mixer 20% 2 6.0 12.0 2.4

88.80

Percentage of Usage Area to Works Area: 0.89

Percentage of Yearly Usage: 0.22

Plant/Activity

Plant/Activity

Total:

Plant/Activity

Total:

Total:



Appendix 10.4b - Calculation of Active Area (Yearly)

From:  01-Feb To: 31-Aug Duration (months): 7

Activity 8 Diaphragm wall

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Piling, diaphragm wall, bentonite filtering plant 100% 1 36.0 36.0 36.0

Mobile crane 70% 3 36.0 108.0 75.6

Lorry 70% 3 24.0 72.0 50.4

Grout mixer 50% 1 6.0 6.0 3.0

Concrete lorry mixer 20% 1 24.0 24.0 4.8

169.8

Percentage of Usage Area to Works Area: 1.7

Percentage of Yearly Usage: 1.0

Main Works

From:  01-Aug To: 31-Oct Duration (months): 3

Activity 1 Mobilisation and site set up

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held, mass >= 20kg and <= 35kg 30% 2 1.0 2.0 0.6

Excavator/ loader, wheeled/ tracked 30% 2 13.0 26.0 7.8

Concrete lorry mixer 30% 2 24.0 48.0 14.4

Crane, mobile/ barge mounted (diesel) 70% 2 36.0 72.0 50.4

Lorry with crane/grab 70% 4 24.0 96.0 67.2

140.4

Percentage of Usage Area to Works Area: 1.4

Percentage of Yearly Usage: 0.4

From:  01-Sep To: 31-Dec Duration (months): 4

Activity 2 Cavern Access Shaft: Excavation in soft, Strutting and Decking

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held, mass >= 20kg and <= 35kg 50% 4 1.0 4.0 2.0

Excavator (45kW) 50% 4 13.0 52.0 26.0

Mini backhoe 50% 3 25.6 76.8 38.4

Lorry 50% 4 24.0 96.0 48.0

Mobile crane 60% 3 36.0 108.0 64.8

Piling, large diameter bored, reverse circulation drill 70% 1 36.0 36.0 25.2

Crane, mobile/ barge mounted (diesel) 50% 1 36.0 36.0 18.0

Drill rig, rotary type (diesel) 20% 1 13.8 13.8 2.8

Grout mixer 20% 1 6.0 6.0 1.2

226.4

Percentage of Usage Area to Works Area: 2.3

Percentage of Yearly Usage: 0.8

Total:

Plant/Activity

Total:

Plant/Activity

Total:

Plant/Activity



Appendix 10.4b - Calculation of Active Area (Yearly)

From:  01-Oct To: 31-Dec Duration (months): 3

Activity 3 CITIC piers C2 and C3 underpinning

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, hand-held, mass >= 20kg and <= 35kg 60% 4 1.0 4.0 2.4

Breaker, excavator mounted (hydraulic), 73kW, 200kg 60% 2 13.0 26.0 15.6

Excavator/ loader, wheeled/ tracked 40% 1 13.0 13.0 5.2

Mini backhoe 50% 1 25.6 25.6 12.8

Lorry 20% 4 24.0 96.0 19.2

Crane, mobile/ barge mounted (diesel) 80% 2 36.0 72.0 57.6

Concrete lorry mixer 20% 1 24.0 24.0 4.8

117.6

Percentage of Usage Area to Works Area: 1.2

Percentage of Yearly Usage: 0.3

From:  01-Dec To: 31-Dec Duration (months): 1

Activity 4 Cavern Access Shaft : Excavation in rock under deck

% of 

usage

No. of 

Plant/  

Acitivity

Plan Area 

(m²)

Total Plan 

Area (m²)

Area in terms of Time of 

Usage (m
2
)

Breaker, excavator mounted (hydraulic), 73kW, 200kg 30% 3 13.0 39.0 11.7

Excavator/ loader, wheeled/ tracked 70% 2 13.0 26.0 18.2

Mini backhoe 70% 2 25.6 51.2 35.8

Lorry with crane/grab 70% 4 24.0 96.0 67.2

132.9

Percentage of Usage Area to Works Area: 1.3

Percentage of Yearly Usage: 0.1

Duration (months): 6

Activity 5 Temporary Stockpiling

Area (m
2
)

Temporary stockpiling (Assume 2% of total works area 

are active stockpiling area)
200.0

200.0

Percentage of Usage Area to Works Area: 2.0

Percentage of Yearly Usage: 1.0

Combined Yearly Percentage for Activities = 5.2

Note:

Plant and activity with no dust emission during operation is not included (i.e. area = 0)

All plant that would generate dust emissions during their operation (e.g. excavator) have been included in estimating the active

work areas whereas the plant without dust emission in the course of their operation (e.g. pumps, generators, air compressors)

have been excluded from the calculation. Since the plants do not normally operate continuously throughout the 12-hour

working period, an adjustment by "percentage of usage" was adopted for each plant/activity to reflect its estimated hours of operation

on a typical working day. The actual dust emission area for each plant/activity was estimated and given as "Plan Area", by taking into

account the maximum area of dust emissions which could be created by the plant/activity at any time instant. The duration (in months)

of each construction activity in a year was factored into the annual active area calculation, but not in the hourly and daily

calculation.  It should be noted that haul roads within the construction site have not been included in the estimation of active

work areas because all the haul roads will be paved and the dust emission from vehicular movements on paved roads would

be minimal.

Justifications provided above are for the purpose of assessment predictions only. Actual figures would be defined by the

Detailed Design Engineer.

Plant/Activity

Plant/Activity

Total:

Total:

Plant/Activity

Total:
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Appendix 10.6c: Calculation of Watering Efficiency 
 
Equation (3-2) in the attached Control of Open Fugitive Dust Sources Final Report had been 
adopted for the watering efficiency with the assumptions as below: 
  
p = Potential average hourly daytime evaporation rate, mm/hr = 0.25916 
 
d = Average hourly daytime traffic rate per hour = 52/hr 
i = Application intensity = 0.287 gal/yd2 = 1.2989 L/m2 
 
Note:  
p = 0.0049 x 52.8898 inch. 
52.8898 inch referred to total evaporation of 1343.4 mm based on information in Hong Kong Observatory’s website 
(http://www.weather.gov.hk/cis/normal/1971_2000/normals_e.htm). 
d estimated by Engineer with a maximum of approximately 52 vehicles per hour at an active construction sites. 
Justifications provided above are for the purpose of assessment predictions only. Actual figures would be defined by 
the Detailed Design. 
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