
 

 

Appendix 7.3 

 

Sewer Sub-Catchments of Pumping Station 

NPS and PS2 & Preliminary Sewerage 

Calculation 
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Types of

Population

Estimated

Population

Unit Flow Factor

(m
3
/person/day)

Estimated

Flow (m
3
/day)

Spectator 7,000 0.032 224

Permanent 40 0.28 11.2

Temporary 350 0.064 22.4

257.60

Through Foul Water Discharge Point FDP1 (m3/day) 50.0

Through Foul Water Discharge Point FDP2 (m3/day) 207.6

Spectator 5,400 0.032 172.8

Permanent 55 0.28 15.4

Temporary 55 0.064 3.52

191.72

through Foul Water Discharge Point FDP3 (m3/day) 191.72

Spectator 50,000 0.032 1,600.00

Permanent 30 0.28 8.40

Temporary 5,125 0.064 328.00

Employee 2,280 0.28 638.40

Visitor 2,105 0.016 33.68

2,608.48

Through Foul Water Discharge Point FDP4 (m3/day) 80.00

Through Foul Water Discharge Point FDP5 (m3/day) 1,856.40

Resident 480 0.37 177.60

Employee 300 1.58 474.00

Employee 800 0.28 224.00

875.60

through Foul Water Discharge Point FDP6 (m3/day) 875.60

TOTAL (m
3
/day)

Public Sports Ground and Indoor Sports Centre then joining a 750mm twin pipe leading to Pumping Station

PS2 at the junction of Road L6 and Road D2, hereinafter called Sewer No. 1.

 A 600mm sewer collecting sewage from the Main Stadium discharges into a 750mm diameter sewer

subsequently discharges into Pumping Station NPS

Use

Main Stadium

Public Sports Ground

Indoor Sports Centre

Hotel Area

Office Area

Retail Area

TOTAL (m
3
/day)

TOTAL (m
3
/day)

 A 300mm sewer collecting sewage from Hotel Block and Office Block, discharges into a 750mm diameter

sewer subsequently discharges into Pumping Station NPS

TOTAL (m
3
/day)
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Draft Sewage Capacity Check for Pumping Station PS2

Estimation of Sewage Flow in MPSC for (3) Further Updating

 Chkd

Sewage Capacity Check for Pumping Station PS2

Worst Case Scenario for PS2

Unit

a. m3/day
b. m3/day
c. -
d. L/s
e. m3/day

k. -

f. -

g. L/s
h. L/s
i. L/s

j. L/s

Remarks:

Peaking factor of 4 (with stormwater allowance) is adopted for MPSC in the assessment of PS2 where the Contributing population range in the MPSC in this case is
less than 10000.

MTR SCL 18                                      (Extracted from IRR of KTD Engineering Study CE35/2006(CE))
Estimated Peak Flow of PS2 395                                    (Sum of peak flow of item d, g and h) 

Contributing population for ADWF of MPSC 1,664
Contributing population =Calculated total average flow (m3/day)/ 0.27
(m3/person/day) from clause 12.1 of EPD's GESF (2005))

Peak Flow of MPSC 20.8 (e x f x 1,000 / 24 / 60 / 60)

Design Flow of PS2 501                                    (Extracted from IRR of KTD Engineering Study CE35/2006(CE))

ADWF of MPSC 449.32 -

Peaking Factor adopted for MPSC
(Including Stormwater Allowance) 4.0

Based on contributing population (Extracted from Table T-5 of EPD's
GESF (2005))(b) Sewage Treatment Works, Preliminary Treatment
Works and Pumping Stations

ADWF of Catchment B 11,681                               

(Extracted from Infrastructure Review Report (IRR) of KTD Engineering
Study CE35/2006(CE)) Table 4.22

ADWF of Catchment K 3,713                                 
Peaking Factor 2                                        
Peak Flow of Upstream Catchment 356.34                               

The maximum population in the MPSC for this case would be 7,000 seats (public sports ground) + 5,400 seats (indoor sports Centre)
+ employees for public sports ground and indoor sports arena.

Therefore, the ADWF in the MPSC for this case would be the sum of ADWF of Spectators, permanent and temporary employees
in Public Sports Ground and Indoor Sports Centre.

Estimated Peak Flow of Pumping Station PS2

Items Estimated Peak Flow Remarks
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 Chkd

Estimation of Sewage Flow in MPSC for (3) Further Updating

Consultancy Services to carry out Environmental Impact Assessment and Traffic Impact Assessment Studies for
the Multi-purpose Sports Complex at Kai Tak Area

Draft Sewage Capacity Check for Pumping Station NPS

Sewage Capacity Check for Pumping Station NPS

All the sewage generated from MPSC will be discharged into NPS.
Worst Case Scenario for NPS

The Location of Catchments B,K,C and 5A3 is shown in Appendix 7.3 (i).

Unit

a. m3/day
b. m3/day

c. m3/day

d. m3/day
e. -
f. L/s
g. m3/day

n. -

h. -

i. L/s
j. L/s
k. L/s
l. L/s

m. L/s

Remarks:

Contributing population for MPSC 14,568 Contributing population =Calculated total average flow (m3/day)/
0.27(m3/person/day) from clause 12.1 of EPD's GESF (2005))

Estimated Peak Flow of Pumping Station NPS

ADWF of Catchment 5A3
2.0

The maximum population in the MPSC for this case would be 7,000 seats (public sports ground)+50,000 seats (main stadium) + 5,400 seats (indoor sports Centre)
+ employees for public sports ground, main stadium and indoor sports arena + hotels/retail/office area.
Therefore, the ADWF in the MPSC for this case would be the sum of ADWF of Spectators in public sports ground, Main Stadium and Indoor Sports Centre,
permanent and temporary employees in the public sports ground, Main Stadium and Indoor Sports Centre, residents and employees in Hotel Area,
employees and visitors in Retail Area and employees in Office Area.

ADWF of Catchment B
ADWF of Catchment K

Remarks

-

(Sum of peak flow of item f, i, j and k) 

(Extracted from Infrastructure Review Report (IRR) of KTD Engineering Study
CE35/2006(CE)) Table 4.23

(Extracted from Table T-5 of EPD's GESF (2005))(b) Sewage Treatment Works,
Preliminary Treatment Works and Pumping Stations

Peak Flow of MPSC
MTR SCL
DWFI
Estimated Peak Flow of NPS

Peaking Factor
Peak Flow of Upstream Catchment
ADWF of MPSC

Peaking Factor adopted for MPSC (Including
Stormwater Allowance)

358                                  
3,933

Estimated Peak Flow

11,681                             
3,713                               

28                                    

31                                    

Items

ADWF of Catchment C（including CKR's
administration building）

Peaking factor of 3.5 (with stormwater allowance) is adopted for MPSC in the assessment of PS2 where the Contributing population range in the MPSC in this case is 10,000 –
25,000  and the upstream sewers are known and newly laid.

(Extracted from Infrastructure Review Report (IRR) of KTD
Engineering Study CE35/2006(CE))

(Extracted from IRR of KTD Engineering Study CE35/2006(CE))

(g x h x 1,000 / 24 / 60 / 60)

3.5

159                                  
18                                    

214                                  
749                                  

805                                  Design Flow of NPS
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HA921 Check the impact of new sewerage system from MPSC to the pipe leading to Pumping Station

(I) Design Synopsis

(1)

Ks = 0.6mm for vitrified clay pipes; Ks = 1.5mm for precast concrete pipes.

（Refer to Appendix 7.4）

(2)

CEDD confirms that Siltation is not considered during design of the sewers since pipelines are newly laid and clean.

（Refer to Appendix 7.4）

(3)

(4) According to Sewerage Manual by Drainage Services Department

Minimum velocity to achieve self-cleansing conditions= 1 m/s, for sewers of diameter up to 900mm 

Maximum velocity at peak flow shall be limited to 3 m/s

(5) CEDD confirms that the infrastructure provisions by CEDD are able to cater for the updated sewage estimation of MPSC.

（Refer to Appendix 7.4）

(II)  MPSC Sewer To PS2

(Drawings refered to Appendix 7.3 page 10 to 20 and Manhole & Pipe Schedule refered to Page 13 and 15)

(1) The 300mm sewer pipe collecting sewage from Public Sports Ground through Foulwater Discharge Point FDP 1

(Drawing refered to page 10 and Manhole&Pipe details refered to Page 13 and 21)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec (l/sec) mm (m/sec) (m/sec) (l/sec)

300
FMH10

_71a

FMH10

_71
50 0.58 185 8 4.63

precast

concrete

pipe

1.5 1 in 200 1
>=1 and

<3
69.2 OK!

(2)

(Drawing refered to page 10 and Manhole & Pipe details refered to Page 13)

The Estimated ADWF from FDP1= 50 m^3/day

Upstream from Sung Wong Toi Park= 8.4 m^3/day

Estimated ADWF from Public Sports Ground and Upstream from Sung Wong Toi Park= 8.4+50= 58.4 m^3/day

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

375
FMH10

_71

FMH10

_70
58.40 0.68 216 8 5.41

precast

concrete

pipe

1.5 1 in 200 1.1
>=1 and

<3
120 OK!

The sewage from FDP 1 discharge into DN375 Sewer No. 1 at FMH10-71 with upstream from Sung Wong Toi Park. Then the DN375

connect to 600mm sewer through FMH10_70.

(Extracted from Infrastructure Review Report (IRR) of KTD

Engineering Study CE35/2006(CE) Appendix 4.02-2 Page 123

Estimated Flow of Sub-Catchment B Sub-Planning

The MPSC sewers impact assessment is based on the CEDD KAI TAK DEVELOPMENT - Stage 4 infrastructure at former north apron area

Sewerage design Contract No. KL/2012/03 and Stage 5A infrastructure at former north apron area

 Siltation, gradient of pipes and appropriate pipe roughness are refered to Appendix 7.3 page 10 to page 21 working drawings by CEDD under

A sewer on the north of Kai Tak Tunnel collecting sewage from from FDP1 to FDP4 successively for Public Sports Ground and Indoor Sports Centre

then joining a 750mm twin pipe leading to Pumping Station PS2 at the junction of Road L6 and Road D2, hereinafter called Sewer No. 1.

The peaking factor (Including Stormwater Allowance) for checking sewer capacity is refered to Part (a) of Table T-5 under GESF.

Roughness coefficients (Ks) to be adopted by CEDD design for different pipes and conditions are as follows:

Pipe

Size Gradient

Based on Chart

Pipe

Roughness

Ks

Up

Stream

Manhole

Down

Stream

Manhole

Pipe

Material

Estimated ADWF

from Public Sports

Ground

Contributing

population

for ADWF

Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow

Gradient

Based on Chart

Pipe

Size

Up

Stream

Manhole

Down

Stream

Manhole

Estimated ADWF

from Public Sports

Ground and

Upstream from

Sung Wong Toi

Park

Contributing

population

for ADWF

Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow
Pipe

Material

Pipe

Roughness

Ks
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Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

600
FMH10

_70

FMH10

_80
58.40 0.68 216 8 5.41

precast

concrete

pipe

1.5 1 in 240 1.4
>=1 and

<3
400 OK!

(3) The 300mm sewer pipe collecting sewage from Public Sports Ground through Foulwater Discharge Point FDP 2

(Drawing refered to page 10 and Manhole & Pipe details refered to Page 13 and 21)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

300
FMH10

_80a

FMH10

_80
207.6 2.40 769 8 19.22

precast

concrete

pipe

1.5 1 in 150 1.1
>=1 and

<3
80 OK!

(4) The sewage from FDP 2 discharge into Sewer No. 1 at FMH10-80 and the Sewer enlarge from DN600 to DN750. 

(Drawing refered to page 10 & 11 and Manhole & Pipe details refered to Page 13)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH10

_80

FMH10

_270
266.00 3.08 985 8 24.63

precast

concrete

pipe

1.5 1 in 250 1.6
>=1 and

<3
700 OK!

(5) The 300mm sewer pipe collecting sewage from Indoor Sports Centre through Foulwater Discharge Point FDP 3

(Drawing refered to page 11 and Manhole & Pipe details refered to Page 13 and 21)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

300
FMH10

_270a

FMH10

_270
191.72 2.22 710 8 17.75

precast

concrete

pipe

1.5 1 in 150 1.1
>=1 and

<3
80 OK!

(6)

(Drawing refered to page 11 & 12 and Manhole & Pipe details refered to Page 13)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

900
FMH10

_270

FMH10

_290
457.72 5.30 1695 6 31.79

precast

concrete

pipe

1.5 1 in 250 1.8
>=1 and

<3
1200 OK!

The sewage from FDP 3 discharge into Sewer No. 2 at FMH10-270 and the Sewer enlarge from DN750 to DN900. Then the DN900

connect to 750mm twin pipe.

Gradient

Based on Chart

Pipe

Size

Up

Stream

Manhole

Down

Stream

Manhole

Peaking

Factor for

sewers

(including

stormwater

allowance)

Down

Stream

Manhole

Estimated ADWF

from Public Sports

Ground

Contributing

population

for ADWF

Pipe

Size

Up

Stream

Manhole

Down

Stream

Manhole

Estimated ADWF

from Public Sports

Ground and

Indoor Sports

Centre

Contributing

population

for ADWF

Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow
Pipe

Material

Pipe

Roughness

Ks

Based on Chart
Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow
Pipe

Material

Pipe

Roughness

Ks
Gradient

Pipe

Size

Up

Stream

Manhole

Down

Stream

Manhole

Estimated ADWF

from Public Sports

Ground and

Indoor Sports

Centre and

Catchment Area B

Contributing

population

for ADWF

Pipe

Roughness

Ks
Gradient

Based on Chart

Pipe

Size

Up

Stream

Manhole

Down

Stream

Manhole

Estimated ADWF

from Public Sports

Ground and

Upstream from

Sung Wong Toi

Park

Contributing

population

for ADWF

Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow
Pipe

Material

Pipe

Roughness

Ks
Gradient

Based on Chart

Estimated ADWF

from Public Sports

Ground and

upstream

Contributing

population

for ADWF

Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow
Pipe

Material

Based on Chart

Peak

Flow
Pipe

Material

Pipe

Roughness

Ks
Gradient

Pipe

Size

Up

Stream

Manhole
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(7) The 750mm twin pipe to Pumping Station PS2

(Drawing refered to page 12 & 14 and Manhole & Pipe details refered to Page 13 & 15)

Velocity
Required

Velocity

Capacity

of twin

pipe

(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH10

_290

FMH10

_340
43286.40 501.00

precast

concrete pipe
1.5 1 in 250 1.5

>=1 and

<3
1200 OK!

Velocity
Required

Velocity

Capacity

of twin

pipe

(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH10

_340

FMH10

_345
43286.40 501.00

precast

concrete pipe
1.5 1 in 216 1.6

>=1 and

<3
1300 OK!

Velocity
Required

Velocity

Capacity

of twin

pipe
(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH10

_345

FMH10

_350
43286.40 501.00

precast

concrete pipe
1.5 1 in 200 1.7

>=1 and

<3
1400 OK!

(8) The 300mm sewer pipe collecting sewage from Indoor Sports Centre through Foulwater Discharge Point FDP 4

(Drawing refered to page 14 and Manhole & Pipe details refered to Page 13,15 and 21)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

300 2D1_1A
FMH10

_350
80.00 0.93 296 8 7.41

vitrified

clay

pipes

0.6 1 in 240 1
>=1 and

<3
63.1 OK!

(9) The sewage from FDP 4 discharge into Sewer No. 1 at FMH10-350 and connect to 750mm twin pipe.

(Drawing refered to page 14 & 16 and Manhole & Pipe details refered to Page 13 & 15)

 

Velocity
Required

Velocity

Capacity

of twin

pipe

(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH10

_350

FMH10

_370
43286.40 501.00

precast

concrete pipe
1.5 1 in 188 1.8

>=1 and

<3
1600 OK!

Velocity
Required

Velocity

Capacity

of twin

pipe

(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH10

_370
PS2 43286.40 501.00

precast

concrete pipe
1.5 1 in 160 2

>=1 and

<3
1800 OK!

Peaking

Factor for

sewers

(including

stormwater

allowance)

Peak

Flow
Pipe

Material

Pipe

Roughness

Ks
Gradient

Based on Chart

Gradient

Pipe

Roughness

Ks

Based on Chart

Up

Stream

Manhole

Down

Stream

Manhole

Twin

Pipe

Size
Pipe

Material

Design Peak Flow

of PS2

Down

Stream

Manhole

Estimated ADWF

from Public Sports

Ground and

Indoor Sports

Centre

Contributing

population

for ADWF

Gradient

Pipe

Roughness

Ks

 As the sewer line is adequate to collect sewage from the Public Sports Ground and Indoor Sports Centre to the PS2, including catchment for the

750mm twin pipe, no upgrading works is required.  No adverse impact will be imposed.

Based on Chart
Twin

Pipe

Size
Pipe

Material

Up

Stream

Manhole

Down

Stream

Manhole

Design Peak Flow

of PS2

Pipe

Size

Up

Stream

Manhole

Design Peak Flow

of PS2

Pipe

Material

Pipe

Roughness

Ks

Gradient

Based on Chart

Pipe

Roughness

Ks

Gradient

Based on Chart

Twin

Pipe

Size
Up

Stream

Manhole

Down

Stream

Manhole

Twin

Pipe

Size
Up

Stream

Manhole

Down

Stream

Manhole

Design Peak Flow

of PS2
Pipe

Material

Pipe

Roughness

Ks

Gradient

Based on Chart

Twin

Pipe

Size Up

Stream

Manhole

Down

Stream

Manhole

Design Peak Flow

of PS2

Pipe

Material
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(III) Sewer From PS2 To NPS (Drawing refered to page 16 to 21)

(Drawings refered to Appendix 7.3 page 16 to 20 and Manhole & Pipe Schedule refered to Page 15)

(1) 600 mm dia. sewer from Main Stadium discharge from proposed foulwater discharge points FDP5

(Drawing refered to page  17 & 19 and Latest Pipe details refered to Page 21)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

600
FMH12

0_10

FMH12

0_20
1,856.40 21.49 6876 5 107.43

precast

concrete

pipe

1.5 1 in 163 1.7
>=1 and

<3
480 OK!

(2) 300 mm dia. sewer from Hotel Block and Office Block discharge from proposed foulwater discharge points FDP6

(Drawing refered to page  17 to 20 and Latest Pipe details refered to Page 21)

Velocity
Required

Velocity

Capacity

of pipe

(DN) m^3/day l/sec l/sec mm (m/sec) (m/sec) (l/sec)

300
FMH12

5_40

FMH12

5_50
875.60 10.13 3243 6 60.81

 vitrified

clay

pipe

0.6 1 in 80 1.7
>=1 and

<3
109.6

(3) Single 750 mm dia. sewer along Road D2 receiving the  sewers from FDP5 for MPSC

Chainage from 442 meter to 636 meter, Drawing refered to  17 & 19

Velocity
Required

Velocity
Capacity

(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750 DC1
FMH12

0_60
69552 805.00

precast

concrete pipe
1.5 1 in 80 2.7

>=1 and

<3
1200 OK!

(4) 750mm twin pipe to Pumping Station NPS

Velocity
Required

Velocity

Capacity

of twin

pipe

(DN) m^3/day l/sec mm (m/sec) (m/sec) (l/sec)

750
FMH12

0_60

FMH12

0_80
69552 805.00

precast

concrete pipe
1.5 1 in 95 2.5

>=1 and

<3
2200 OK!

A 600mm sewer collecting sewage from FDP5 for the Main Stadium and a 300mm sewer collecting sewage from FDP6 for Hotel Block and Office

Block, both discharge into a 750mm diameter sewer along Road D2 which subsequently discharges into Pumping Station NPS, hereinafter called

Sewer No. 2.

Pipe

Size Gradient
Pipe

Material

Design Peak Flow

of NPS
Up

Stream

Manhole

Down

Stream

Manhole

As the sewer line is adequate to collect sewage from the Main Stadium, Hotel and Office Block to NPS, including the rising mains from PS2, no

upgrading works is required for the rising mains. No adverse impact will be imposed.

Based on Chart

Based on Chart

Pipe

Roughness

Ks

Pipe

Size

Up

Stream

Manhole

Down

Stream

Manhole

As the 750mm sewer line is adequate to collect sewage from the Main Stadium, Hotel and Office Block to NPS, including the rising mains from PS2,

no upgrading works is required for the sewer.  No adverse impact will be imposed. If necessary the infrastructure provisions by CEDD would cater for

the updated sewage estimation of MPSC.

Twin

Pipe

Size
Gradient

Pipe

Roughness

Ks

Gradient

Based on Chart

Pipe

Size Pipe

Material

Pipe

Roughness

Ks Gradient

Based on Chart

Up

Stream

Manhole

Down

Stream

Manhole

Estimated ADWF

Flow of  Main

Stadium

Contributing

population

for ADWF

Peaking

Factor for

sewers

(including

stormwater

allowance)

Design Peak Flow

of NPS
Pipe

Material

Peak

Flow

Pipe

Roughness

Ks

Estimated ADWF

Flow of Hotel

Block and Office

Block

Contributing

population

for ADWF

Peaking

Factor (

including

stormwater

allowance

)

Peak

Flow
Pipe

Material

Up

Stream

Manhole

Down

Stream

Manhole
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80
1.25
100

1
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