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1 INTRODUCTION 

1.1 Background 

1.1.1 This Drainage Impact Assessment (DIA) is prepared in support of a Section 16 (S16) 
Planning Application for the Proposed Fresh Water Pumping Station (FWPS) in 
Government Land at Tai Wo Service Road East, Tong Hang, Fanling. The objective 
of the DIA is to introduce a structural and systematic approach to identifying, 
assessing and mitigating potential adverse drainage impacts which might arise from 
the proposed works of the Proposed FWPS. 

1.1.2 The Proposed FWPS comprises of two (2) separate one-storey (excluding basement) 
buildings, namely a Pump Building in the east and an Electrical Building in the west. 
The Proposed FWPS will serve as a booster pumping station to take treated water 
from the Tai Po Tau Fresh Water Primary Service Reservoir (“FWPSR”) to other 
Fresh Water Service Reservoirs (FWSRs). 
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2 EXISTING DRAINAGE CONDITION 

2.1 Existing Drainage Network 

2.1.1 The existing drains near the proposed fresh water pumping station is illustrated in 
Drawing No. KEB002406-I-SD-10004. 

2.1.2 There are sections of 225mm to 450mm u-channels and Ø225, Ø300, Ø375 and 
Ø1500 drainage pipe existing drains within the proposed site. 

2.2 Current Flooding Susceptibilities 

2.2.1 Reference has been made to the known Flooding Black Spots from DSD’s website at 
https://www.dsd.gov.hk/EN/Flood_Prevention/Our_Flooding_Situation/Flooding_Bla
ckspots/index.html in December 2024. Based on the available information, the 
proposed Tong Hang Fresh Water Pumping Station is not located at any known 
flooding black spots and is not susceptible to flooding. 

2.3 Interfacing Projects 

2.3.1 No interface with ongoing DSD projects has been identified. 

2.4 Land Characteristics 

2.4.1 The site of the Proposed FWPS is mostly hard-paved and occupied by existing cycle 
track, footpath, hard-paved surface with weeds and Fanling Bypass structure. The 
Proposed FWPS will also be partially covered by Fanling Bypass. It is anticipated that 
the construction of the Proposed FWPS with the implementation of landscaping 
features will not lead to significant change in surface runoff and the drainage impact 
will therefore be minimal. Refer to Figures 2.1 to 2.4 for the conditions of the site. 

 

Figure 2.1 Viewpoints of Proposed Tong Hang Fresh Water Pumping Station 

 

Figure 2.2 

Figure 2.4 

Figure 2.3 
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Figure 2.2 View A 

 

Figure 2.3 View B 

 

Figure 2.4 View C 
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3 DRAINAGE IMPACT ASSESSMENT 

3.1 Proposed Drainage Works 

3.1.1 As shown in Drawing No. KEB002406-I-SD-20004, some sections of the proposed 
works will conflict with the existing stormwater drains.  

3.1.2 According to the hydraulic model provided by DSD, no catchment was allocated to 
the existing drains at the eastern end of the proposed site which comprise 225mm u-
channel, Ø300 and Ø1500 pipes and the associated manhole structures 
(SCH1030403 and SBH1000320). These unused drains will be demolished for the 
construction of the proposed pump building. 

3.1.3 The existing 300mm to 450mm u-channels will be realigned to match the proposed 
emergency vehicular access within site. 

3.1.4 The Ø375 drainage pipe from the pier of Fanling Bypass and the associated manhole 
proposed by CEDD will be diverted for the construction of the proposed electrical 
building.  

3.1.5 Approximately 150m of the realigned footpath and cycle track would encroach on the 
riverbed of Ma Wat River. The part of the structure would be overhung on top of the 
river in cantilever form, and the approximate maximum encroachment would be 4.5m. 
According to the hydraulic model provided by DSD, there would be approximately 
2m-freeboard at the concerned area under 200-year return period. Therefore, it is 
considered that the structure would not affect the hydraulic performance of Ma Wat 
River. 

3.2 Impact Assessment 

3.2.1 As the change in land characteristics and the change in surface runoff would be 
minimal, it is anticipated that the drainage impact would be negligible.  

3.2.2 Hydraulic assessment on the proposed drains has been conducted. The calculation 
is enclosed in Appendix A of the report. All proposed drains will be capable of 
handling a 50-year return period rainfall event. 

3.2.3 To minimise the drainage impact and to mitigate flooding risk, the mitigation 
measures stated in Section 3.3 shall be implemented. 
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3.3 Proposed Mitigation Measures 

3.3.1 Temporary mitigation measures such as temporary supporting shall be adopted to 
protect the existing drains from damages during construction. Since the proposed 
works may require drainage diversion, some appropriate temporary measures 
implemented for avoiding drainage impacts are shown as below: 

(1) If temporary diversion is necessary, the details of the diversion shall be designed 
with reference to actual site situation and agreed with DSD. Temporary drainage 
diversion to convey the surface runoff from the construction site to the existing 
drainage system shall comply with the requirements as stipulated in DSD’s Technical 
Circular No. 14/2000 “Temporary Flow Diversion and Temporary Works Affecting 
Capacity in Stormwater Drainage System”. 

(2) The programme of the proposed diversion, re-provisioning works and/or 
modifications of existing drains should be further agreed with DSD to facilitate the 
Project to be implemented as schedule.  

(3) All construction works shall be carried out in accordance with EPD’s Practice 
Note ProPECC PN 2/23 “Construction Site Drainage”. 

(4) Adequately designed desilting facilities such as sand traps, silt traps and 
sediment basins with proper maintenance shall be provided for the temporary 
drainage system where applicable. 

(5) Temporary works should not encroach on the drainage path during wet seasons 
unless otherwise approved by DSD. 

(6) The temporary drainage works shall be monitored in accordance with the 
monitoring and audit requirements. Regular inspection should be carried out during 
construction near major drainage structures and DSD Regional staff should be 
notified prior to the commencement of works. 
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4 CONCLUSION 

4.1.1 The Proposed FWPS would be constructed on the existing cycle track, footpath, hard 
paved area. Also, part of the Proposed FWPS would be located under CEDD’s 
proposed Fanling Bypass.  

4.1.2 With the implementation of the proposed drainage system and landscaping features, 
the change in land characteristics and surface runoff would be minimal. Therefore, 
the drainage impact due to the proposed works is considered insignificant. 

4.1.3 While no permanent drainage impact is expected, there are some temporary drainage 
impact mitigation measures to be implemented during the construction phase in order 
to avoid any drainage impacts to the existing watercourse. The construction works 
shall comply with the EPD’s Practice Note ProPECC PN 2/23 in respect of handling 
and disposal of construction site discharges. 
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SCH1030383

X1 12.33-525
A2 12.88-375
A1 12.81-375
CL 13.62

SCH1030382

X1 17.25-300
A2 17.27-300
A1 17.25-300
CL 18.02

 

SMH1006256

X1 12.60-2100
A2 12.60-2100
A1 13.78-600
CL 15.78

SCH1030381

X1 13.87-375
A1 13.86-300
CL 14.63

 

SMH1048380

X1 13.72-600
CL 15.72

 

SCH1003362

X1 300

 

STH1000874

X1 13.87-675

 

SCH1005908

A1 300

 

SCH1003372

X1 450

SNF1001109
A1 300

 

SCH1003371

X1 450
A1 450

SCH1003367
X1 300

 

SMH1006264

X1 12.79-1350
A2 13.47-675
A1 12.94-1200
CL 16.50

    

ZIA1000288

    

ZDA1000362

SOF1002100
A1 12.11-1500

2
 

x
 
1
5

0

    

ZIA1000286

 

STH1000878

X1 13.20-825

2 x 380

SMD1000761

    

ZDA1003343

2
 
x
 
12

0
0

S
M

D
10

0
7
2
0
4

S
W

D
10

0
9
7
9
8

2
10

0

    

ZIA1000287

SOF1002101
A1 12.11-1500

3
 
x
 
9
0
0

S
M

D
10

0
0
7
6
2

    

ZDA1000361

    

ZIA1000285

SIH1006460
X1 12.01-2500x2500

 
X1 12.70-1650
A1 12.71-1650
CL 17.07
SSH1005201

    

ZIA1000283

 

SMH1006265

X1 12.47-1500
A2 13.15-825
A1 12.62-1350
CL 16.14

 
A1 12.55-1650
CL 16.99
SSH1005202

    

ZDA1001000

SCH1030402

X1 14.21-300
A1 14.21-225
CL 14.90

 
X2 13.28-225
X1 12.52-1050
A1 13.40-1050
CL 16.15

Sp M/H

SDH1000160

    

ZDA1001001

 
X1 12.23-1650
A1 12.24-1650
CL 16.73
SSH1005203

S
W

D
10

10
0
10

5
2
5

    

ZDA1001002

 
X1 12.03-2 x 1200
A1 12.04-1650
CL 16.26

Sp M/H

SSH1005207

SNF1011260
A1 14.37-375

 
X1 11.76-1650
A2 11.68-2 x 1200
A1 1650
CL 16.45

Sp M/H
SSH1005206

3
7
5

 

SNF1011280

A1 11.81-2500x2500

2
2
5

 

SCH1003107

X1 12.45-900

375

S
W

D
10

10
0
13

6
0
0

DRAINAGE RESERVE

 

SCH1030410

X1 14.60-375
A2 14.68-300
A1 14.69-300
CL 15.71

S
W

D
10

10
0
17

2
2
5

 

SMH1006230

X1 12.20-1500
A2 12.50-900
A1 12.22-1500
CL 15.91

3
0
0

Flap Valve

XMY1003761

 

SCH1030403

X1 13.62-300
A1 14.33-225
CL 14.55

S
W

D
10

10
0
0
4

3
7
5

Flap Valve

XMY1003760

SWD1010703

1050

Flap Valve

XMY1003763

 

SMH1031722

X1 12.09-1500
A1 12.11-1500
CL 15.96

S
W

D
1
0
1
0
7

0
1

9
0
0

Flap Valve

XMY1003762

225

225

Flap Valve

XMY1003780

 

SMH1031721

X1 12.04-1500
A1 12.07-1500
CL 16.01

SW
D1070226

225

SNF1011120
A1 11.76-1500

225

 

SCH1003108

X1 12.38-525

SWD1070220

225

225

SWD1010766

300

S
W
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7
6
7

3
0
0
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W
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0
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0
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10
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4

9
0
0

4
5
0

S
W

D
1
0
1
0
7

6
9

3
7

5

SWD1010
768

450

SWD1010757

450

S
W

D
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5
6

4
5
0

SWD1010758

300

S
W

D
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10
7
5
5

4
5
0

S
W

D
1
0
1
0
7

5
9

3
0
0

S
W

D
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10
7
6
0

3
0
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380

SWD1016
145

SWD1016
145

380

S
W

D
10

16
13

3

9
0
0

S
W

D
10

7
0
2
0
2

5
2
5

SCH1012601

X1 300

S
W

D
10

7
0
9
2
0

SW
D1070920

225

2
2
5

2
2
5

225

 

SCH1012602

X1 13.25-450

 

SCH1003350

X1 300

SWD1016131

1650

 

SMH1006644

X1 450
A1 13.89-300

S
W

D
10

7
0
2
2
3

2
2
5

2
2
5

2
2
5

 

SCH1005905

X1 450
A1 12.61-450

S
W

D
10

0
9
9
6
2

16
5
0

 

SIH1001162

 

SWD10
099

61
300

 

SNF1001098

 

SW
D1089711

1650

X1 13.25-450

S
W

D
10

7
0
2
2
4

2
2
5

2
2
5

2
2
5

 

SIH1001161

A1 25000

 

SOF1000510

A1 900

 

SNF1001097

X1 25000

 

SNF1001094

 

12
0
0

12
0
0

 

SMH1006631

X1 10.63-1200
A1 10.63-1200

300

 

SOF1000509

A1 8.60-1200

SW
D1016134

375

SMH1006624

X1 11.10-1200
A2 11.10-1200
A1 450
CL 14.51

2
2
5

SOF1001921
A1 11.74-525

S
W

D
10

10
0
3
2

12
0
0

SCH1030363

X1 13.03-300
A2 13.08-300
A1 13.09-300
CL 13.59

S
W

D
10

10
6
9
6

10
5
0

SCH1030380

X1 14.38-300
A1 14.41-300
CL 14.89

S
W

D
10

10
6
9
5

10
5
0

SOF1002180
A1 11.10-225

 

SCH1030373

X1 12.76-450
A2 12.81-225
A1 12.80-375
CL 13.40

 

SOF1001920

A1 11.74-525

S
W

D
10

10
6
9
0

6
0
0

SCH1030374

X1 11.75-525
A2 12.68-450
A1 12.69-225
CL 13.40

S
W

D
10

16
13

2

9
0
0

SCH1030369

X1 13.23-225
A2 13.26-225
A1 13.53-225
CL 14.20

6
0
0

SCH1030370

X1 12.99-375
A2 13.07-225
A1 13.07-300
CL 13.63

6
0
0

 

SCH1030372

X1 14.60-300
A1 14.63-225
CL 15.42

9
0
0

SCH1030371

X1 14.63-225
A1 14.64-225
CL 15.57

 

SCH1030362

X1 12.84-450
A1 13.08-300
CL 13.72

SOF1001940
A1 12.24-450

S
W

D
10

0
9
9
5
9

 

SCH1030361

X1 12.25-450
A2 12.31-300
A1 12.72-450
CL 13.45

 

SCH1030360

X1 12.31-300
A1 12.33-300
CL 12.85

S
W

D
10

8
9
7
0
6

16
5
0

 

SCH1003332

X1 450

SW
D1009958

1650

 

SOF1000514

A1 450

 

SPH1000127

X1 1050

 

SOF1000513

A1 1050

5
2
5

 

SOF1000512

A1 1050

SW
D1089704

1650

 

SPH1000126

X1 1050
A1 900

SW
D1010050

1500

 

SIH1000346

X1 900

 

SMH1006643

X1 13.39-300

SW
D1089705

1650

 

SCH1003329

X1 12.78-525
A1 300

S
W

D
10

0
9
9
5
69
0
0

 

SOF1000511

A1 525

 

SNF1001110

A1 300

SW
D1009955

1500

 

SCH1003366

X1 300

 

SNF1001111

A1 2 x 380

SW
D1038241

1500

 

SCH1003354

X1 2 x 380

 

SPH1000125

X1 11.50-900
A1 11.50-900

 

SIH1000345

X1 900

S
B

P
1
0
1
1
6
6
0

2
 

C
E

L
L

S
 
2
5
0
0
x
2
5
0
0
 

B
.C
.

SBP1
00

06
24

SW
D1038240

1500

 

SCH1003110

X1 13.18-300

S
B
P
10

0
19

14

3
 

C
E
L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

 

SMH1006080

X1 13.68-900
A3 13.70-450
A2 13.70-600
A1 18.18-300
CL 20.28

 

SMH1006233

X1 11.57-1650
A1 11.57-1650
CL 16.80

S
B

P
10

0
19

12

3
 

C
E

L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

S
W

D
1
0
7

0
2
0
3

5
2
5

S
B

P
10

0
19

11

S
W

D
10

7
0
18

1

9
0
0

SCH1030401

X1 14.77-375
A1 14.78-300
CL 15.81

 

SCH1003140

X1 13.56-300

S
B

P
10

11
5
8
0

1 
C

E
L

L
 
10

0
0
x
10

0
0
 

B
.C
.

S
W

D
1
0
1
6
1
3
7

S
W

D
10

7
0
18

2

5
2
5

SNF1010901
A1 11.96-525

 

SCH1002960

X1 600

 

SCH1003139

 

S
B

P
10

0
8
2
4
1

3
 

C
E

L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

SNF1010900
A1 11.81-900

 

SMH1006081

X1 14.10-600
A1 14.19-600
CL 15.90

 

SMH1006253

X1 13.09-675
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E
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L
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X
W

P
1
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0
3
4

0

D
W
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C
H

A
N

N
E

L

D
W

F
 

C
H

A
N

N
E

L
X

W
P
10

0
0
3
4
0

2
5
0
0
0
 

C
h
a
n
n
e
l

2
5
0
0
0
 

C
h
a
n
n
e
l

S
C

P
10

0
3
0
4

0

S
C

P
10

0
3
0
4
0

SCH1030383

X1 12.33-525
A2 12.88-375
A1 12.81-375
CL 13.62

SCH1030382

X1 17.25-300
A2 17.27-300
A1 17.25-300
CL 18.02

 

SMH1006256

X1 12.60-2100
A2 12.60-2100
A1 13.78-600
CL 15.78

SCH1030381

X1 13.87-375
A1 13.86-300
CL 14.63

 

SMH1048380

X1 13.72-600
CL 15.72

 

SCH1003362

X1 300

 

STH1000874

X1 13.87-675

 

SCH1005908

A1 300

 

SCH1003372

X1 450

SNF1001109
A1 300

 

SCH1003371

X1 450
A1 450

SCH1003367
X1 300

 

SMH1006264

X1 12.79-1350
A2 13.47-675
A1 12.94-1200
CL 16.50

    

ZIA1000288

    

ZDA1000362

SOF1002100
A1 12.11-1500

2
 

x
 
1
5

0

    

ZIA1000286

 

STH1000878

X1 13.20-825

2 x 380

SMD1000761

    

ZDA1003343

2
 
x
 
12

0
0

S
M

D
10

0
7
2
0
4

S
W

D
10

0
9
7
9
8

2
10

0

    

ZIA1000287

SOF1002101
A1 12.11-1500

3
 
x
 
9
0
0

S
M

D
10

0
0
7
6
2

    

ZDA1000361

    

ZIA1000285

SIH1006460
X1 12.01-2500x2500

 
X1 12.70-1650
A1 12.71-1650
CL 17.07
SSH1005201

    

ZIA1000283

 

SMH1006265

X1 12.47-1500
A2 13.15-825
A1 12.62-1350
CL 16.14

 
A1 12.55-1650
CL 16.99
SSH1005202

    

ZDA1001000

SCH1030402

X1 14.21-300
A1 14.21-225
CL 14.90

 
X2 13.28-225
X1 12.52-1050
A1 13.40-1050
CL 16.15

Sp M/H

SDH1000160

    

ZDA1001001

 
X1 12.23-1650
A1 12.24-1650
CL 16.73
SSH1005203

S
W

D
10

10
0
10

5
2
5

    

ZDA1001002

 
X1 12.03-2 x 1200
A1 12.04-1650
CL 16.26

Sp M/H

SSH1005207

SNF1011260
A1 14.37-375

 
X1 11.76-1650
A2 11.68-2 x 1200
A1 1650
CL 16.45

Sp M/H
SSH1005206

3
7
5

 

SNF1011280

A1 11.81-2500x2500

2
2
5

 

SCH1003107

X1 12.45-900

375

S
W

D
10

10
0
13

6
0
0

DRAINAGE RESERVE

 

SCH1030410

X1 14.60-375
A2 14.68-300
A1 14.69-300
CL 15.71

S
W

D
10

10
0
17

2
2
5

 

SMH1006230

X1 12.20-1500
A2 12.50-900
A1 12.22-1500
CL 15.91

3
0
0

Flap Valve

XMY1003761

 

SCH1030403

X1 13.62-300
A1 14.33-225
CL 14.55

S
W

D
10

10
0
0
4

3
7
5

Flap Valve

XMY1003760

SWD1010703

1050

Flap Valve

XMY1003763

 

SMH1031722

X1 12.09-1500
A1 12.11-1500
CL 15.96

S
W

D
1
0
1
0
7

0
1

9
0
0

Flap Valve

XMY1003762

225

225

Flap Valve

XMY1003780

 

SMH1031721

X1 12.04-1500
A1 12.07-1500
CL 16.01

SW
D1070226

225

SNF1011120
A1 11.76-1500

225

 

SCH1003108

X1 12.38-525

SWD1070220

225

225

SWD1010766

300

S
W

D
10

10
7
6
7

3
0
0

S
W

D
1
0
1
0
7

5
0

3
0
0

S
W

D
10

10
7
5
1

3
8
0

S
W

D
10

10
7
5
2

3
0
0

S
W

D
10

10
7
5
3

3
0
0

S
W

D
10

10
7
7
1

4
5
0

S
W

D
10

10
7
5
4

9
0
0

4
5
0

S
W

D
1
0
1
0
7

6
9

3
7

5

SWD1010
768

450

SWD1010757

450

S
W

D
10107

5
6

4
5
0

SWD1010758

300

S
W

D
10

10
7
5
5

4
5
0

S
W

D
1
0
1
0
7

5
9

3
0
0

S
W

D
10

10
7
6
0

3
0
0

380

SWD1016
145

SWD1016
145

380

S
W

D
10

16
13

3

9
0
0

S
W

D
10

7
0
2
0
2

5
2
5

SCH1012601

X1 300

S
W

D
10

7
0
9
2
0

SW
D1070920

225

2
2
5

2
2
5

225

 

SCH1012602

X1 13.25-450

 

SCH1003350

X1 300

SWD1016131

1650

 

SMH1006644

X1 450
A1 13.89-300

S
W

D
10

7
0
2
2
3

2
2
5

2
2
5

2
2
5

 

SCH1005905

X1 450
A1 12.61-450

S
W

D
10

0
9
9
6
2

16
5
0

 

SIH1001162

 

SWD10
099

61
300

 

SNF1001098

 

SW
D1089711

1650

X1 13.25-450

S
W

D
10

7
0
2
2
4

2
2
5

2
2
5

2
2
5

 

SIH1001161

A1 25000

 

SOF1000510

A1 900

 

SNF1001097

X1 25000

 

SNF1001094

 

12
0
0

12
0
0

 

SMH1006631

X1 10.63-1200
A1 10.63-1200

300

 

SOF1000509

A1 8.60-1200

SW
D1016134

375

SMH1006624

X1 11.10-1200
A2 11.10-1200
A1 450
CL 14.51

2
2
5

SOF1001921
A1 11.74-525

S
W

D
10

10
0
3
2

12
0
0

SCH1030363

X1 13.03-300
A2 13.08-300
A1 13.09-300
CL 13.59

S
W

D
10

10
6
9
6

10
5
0

SCH1030380

X1 14.38-300
A1 14.41-300
CL 14.89

S
W

D
10

10
6
9
5

10
5
0

SOF1002180
A1 11.10-225

 

SCH1030373

X1 12.76-450
A2 12.81-225
A1 12.80-375
CL 13.40

 

SOF1001920

A1 11.74-525

S
W

D
10

10
6
9
0

6
0
0

SCH1030374

X1 11.75-525
A2 12.68-450
A1 12.69-225
CL 13.40

S
W

D
10

16
13

2

9
0
0

SCH1030369

X1 13.23-225
A2 13.26-225
A1 13.53-225
CL 14.20

6
0
0

SCH1030370

X1 12.99-375
A2 13.07-225
A1 13.07-300
CL 13.63

6
0
0

 

SCH1030372

X1 14.60-300
A1 14.63-225
CL 15.42

9
0
0

SCH1030371

X1 14.63-225
A1 14.64-225
CL 15.57

 

SCH1030362

X1 12.84-450
A1 13.08-300
CL 13.72

SOF1001940
A1 12.24-450

S
W

D
10

0
9
9
5
9

 

SCH1030361

X1 12.25-450
A2 12.31-300
A1 12.72-450
CL 13.45

 

SCH1030360

X1 12.31-300
A1 12.33-300
CL 12.85

S
W

D
10

8
9
7
0
6

16
5
0

 

SCH1003332

X1 450

SW
D1009958

1650

 

SOF1000514

A1 450

 

SPH1000127

X1 1050

 

SOF1000513

A1 1050

5
2
5

 

SOF1000512

A1 1050

SW
D1089704

1650

 

SPH1000126

X1 1050
A1 900

SW
D1010050

1500

 

SIH1000346

X1 900

 

SMH1006643

X1 13.39-300

SW
D1089705

1650

 

SCH1003329

X1 12.78-525
A1 300

S
W

D
10

0
9
9
5
69
0
0

 

SOF1000511

A1 525

 

SNF1001110

A1 300

SW
D1009955

1500

 

SCH1003366

X1 300

 

SNF1001111

A1 2 x 380

SW
D1038241

1500

 

SCH1003354

X1 2 x 380

 

SPH1000125

X1 11.50-900
A1 11.50-900

 

SIH1000345

X1 900

S
B

P
1
0
1
1
6
6
0

2
 

C
E

L
L

S
 
2
5
0
0
x
2
5
0
0
 

B
.C
.

SBP1
00

06
24

SW
D1038240

1500

 

SCH1003110

X1 13.18-300

S
B
P
10

0
19

14

3
 

C
E
L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

 

SMH1006080

X1 13.68-900
A3 13.70-450
A2 13.70-600
A1 18.18-300
CL 20.28

 

SMH1006233

X1 11.57-1650
A1 11.57-1650
CL 16.80

S
B

P
10

0
19

12

3
 

C
E

L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

S
W

D
1
0
7

0
2
0
3

5
2
5

S
B

P
10

0
19

11

S
W

D
10

7
0
18

1

9
0
0

SCH1030401

X1 14.77-375
A1 14.78-300
CL 15.81

 

SCH1003140

X1 13.56-300

S
B

P
10

11
5
8
0

1 
C

E
L

L
 
10

0
0
x
10

0
0
 

B
.C
.

S
W

D
1
0
1
6
1
3
7

S
W

D
10

7
0
18

2

5
2
5

SNF1010901
A1 11.96-525

 

SCH1002960

X1 600

 

SCH1003139

 

S
B

P
10

0
8
2
4
1

3
 

C
E

L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

SNF1010900
A1 11.81-900

 

SMH1006081

X1 14.10-600
A1 14.19-600
CL 15.90

 

SMH1006253

X1 13.09-675
A3 13.47-300
A2 14.00-600
A1 13.47-300
CL 16.00

S
B

P
10

0
19

10

S
B

P
10

0
19

10
3
 

C
E

L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

3
 

C
E

L
L
S
 
3
8
0
0
x
2
5
5
0
 

B
.C
.

X2 12.31-1500
X1 12.28-1500
A1 14.19-300
CL 14.89
SBH1000321

 

SCH1030400

X1 14.62-375
A1 14.62-375
CL 15.45

 

SCH1003325

X1 13.52-300

S
B
P
10

0
0
6
2
7

 

X1 12.75-1500
A1 13.50-300
CL 14.70
SBH1000320

 

SCH1030384

X1 14.02-375
A1 14.16-375
CL 15.16

 

SCH1003141

X1 14.97-225

SBP10
006

25

 

SGJ1016876

SOF1002160
A1 17.22-300

 

SMH1006254

X1 13.99-300
A2 14.07-225
A1 14.07-225
CL 15.83

S
W

D
10

10
0
4
6

SGJ1016875

S
B
P
10

0
19

0
2

S
B
P
10

0
19

0
2

3
 

C
E
L
L
S
 
3
8
0
0
x
2
5
0
0
 

B
.C
.

3
 

C
E
L
L
S
 
3
8
0
0
x
2
5
0
0
 

B
.C
.

 

SGJ1010563

 

S
B
P
10

0
8
2
2
2

3
 
C
E
L
L
S
 
3
8
0
0
x
2
5
0
0
 
B
.C
.

S
W

D
10

10
0
4
7

6
7
5

SBP1001906
SBP1001906

SBP100
1906

3 CELLS 3800x2500 B.C.

3 C
ELLS 

380
0x2

500
 B.C

.

SW
D1089703

1650

SBP10019
07

SBP1001907

3 CELLS 38
00x25

00 B.
C.

SW
D101004

8
1350

 

SGJ1039244

 

S
B
P
10

0
0
6
2
6

 

 

SGJ1017971

 

SBP10
019

04

3 
CELLS

 3
80

0x
25

00
 B
.C.

 

SGJ1010562

 

 

SCH1034320

 

S
W

D
10

10
0
4
9

8
2
5

 

SGJ1023866

IL 12.95

 

SCH1030368

X1 15.96-300
A1 16.14-300
CL 16.82

S
B
P
10

0
19

0
5

3
 
C
E
L
L
S
 
3
8
0
0
x2

5
0
0
 
B
.C
.

 

SGJ1023867

IL 13.09

S
B
P
10

0
19

0
9

S
B
P
10

0
19

0
9

3
 
C
E
L
L
S
 
3
8
0
0
x
2
5
0
0
 
B
.C
.

SGJ1023869
IL 13.91

S
B

P
1
0
1
1
1
2
1

S
B
P
10

1112
1

SBP1011121

3
 

C
E

L
L
S
 
5
3
0
0
x
5
0
0
0
 

B
.C
.

3
 

C
E

L
L
S
 
5
3
0
0
x
5
0
0
0
 

B
.C
.

3 CELLS 5300x5000 B.C.

SGJ1023868
IL 13.28

S
B

P
10

11
12

0

1 
C

E
L

L
S
 
2
9
0
0
x
0
0
 

B
.C
.

2
 

C
E

L
L
S
 
3
3
0
0
x
0
0
 

B
.C
.

SGJ1017972

375

SGJ1010561

 

SOF1002500

X1 11400
A1 3800x2550

SBP1
00

19
15

S
W

D
10

7
0
2
0
4

6
0
0

SGJ1023903
IL 11.31

SCH1030367

X1 15.58-300
A2 15.59-300
A1 15.65-300
CL 16.38

SGJ1023865
IL 12.74

SNF1010940
A1 11.13-225

 

SGJ1023000

 

 

SCH1030366

X1 13.12-300
A1 13.10-300
CL 13.68

SGJ1023862
IL 11.27

SCH1030365

X1 12.93-300
A2 12.93-300
A1 12.93-300
CL 13.64

SGJ1023062
IL 11.11

SCH1030364

X1 12.29-525
A3 12.68-300
A2 13.10-300
A1 12.65-300
CL 13.85

SGJ1024060
IL 12.87

SOF1002181
A1 11.10-225

SWD10
106

97

120
0

SGJ1023860
IL 13.58

SWD1010680

1200

SGJ1023060

SGJ1023861
IL 13.58

SGJ1023864
IL 13.35

SGJ1023876
IL 14.91

 

SMH1006240

X1 17.33-300
CL 19.16

SGJ1023877
IL 14.59

 

SMH1006243

X1 19.52-300
A1 19.52-300
CL 21.03

 

SGJ1003248

 

SGJ1023872
IL 16.53

SMH1006241

X1 21.75-300
CL 23.59

S
W

D
1
0
7

0
6
4

1

1
5
0
0

SGJ1023873
IL 16.54

 

SMH1006244

X1 17.31-375
A1 19.10-300
CL 20.37

3
0
0

SGJ1023021

 

SGJ1023003

 

 

SGJ1023902

IL 12.05

 

SMH1006242

X1 20.43-300
A1 20.43-300
CL 21.94

SW
D1

01
07

4
430

0

15
00

SGJ1024040
IL 14.73

 

SCH1003123

X1 14.62-375

SW
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01
07

4545
0

15
00

SGJ1023001

S
W

D
10
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6
9
9

9
0
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0
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IL 16.18

S
W
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9
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S
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3
7
5

SGJ1023022

52
5

2
2
5

U
C

SGJ1024041
IL 11.33

 

SMH1006245

X1 14.40-525
A2 14.55-375
A1 16.62-375
CL 18.74

S
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D
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7
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3

3
0
0
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0
0

U
C

3
0
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U
C

3
0
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U
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U
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8
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S
U
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2
7
3
8
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S
U
P
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2
7
3
8
9

SGJ1023061

225UC

 

SGJ1023875

IL 15.18

STH1000997
X1 450

300UC

3
0
0

U
C

3
0
0

U
C

300UC

3
0
0

U
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SUP10217
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S
U
P
10

2
17

5
2

S
U
P
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2
17

5
2

SUP1021752

S
U
P
10

2
17

5
2

SGJ1023863
IL 11.65

 

SMH1006645

X1 20.65-300
CL 22.80

SWD1070921

225

300UC

300UC

300UC

SUP1021746

SUP1021746

SUP1021746

SGJ1023878
IL 17.52

SWD1
01

07
0210

50

450UC

450UC

450UC

SUP1021747

SUP1021747

SUP1021747

SGJ1023900
IL 12.45

2
2
5

U
C

S
U
P
10

2
17

4
4

SGJ1023879
IL 17.64

 

SCH1003143

X1 15.34-225

S
W

D
10

0
9
9
8
3

3
0
0

450UC

 

SGJ1023882

IL 14.54

 

SCH1003124

X1 15.85-225

SWD10
09

98
2

30
0

3
00U

C

3
0
0

U
C

300UC

300UC

3
0
0

U
C

300UC

300UC

S
U
P
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17
5
0

S
U
P
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2
17

5
0

SUP1021750

SUP1021750

S
U
P
10

2
17

5
0

SUP1021750

SUP1021750

 

SGJ1023883

IL 15.02

450UC

450UC

450UC

450UC

SUP1021743

SUP1021743

SUP1021743

SUP1021743

SGJ1023884
IL 15.21

 

SMH1006255

X1 12.91-750
A4 13.43-225
A3 12.98-675
A2 13.39-300
A1 13.43-225
CL 15.97

S
W

D
10

0
9
9
8
1

3
0
0

300UC

300UC

300UC

300UC

300UC

300UC

SUP1021740

SUP1021740

SUP1021740

SUP1021740

SUP1021740

SUP1021740

 

SGJ1025220

 

 

SCH1003130

X1 16.64-225

SW
D1009984

375

225UC

225UC

225UC

SUP1021731

SUP1021731

SUP1021731

 

SGJ1023885

IL 15.91

 

SCH1003125

X1 14.75-300

375UC

375UC

375UC

375UC

3
7
5

U
C

375UC375
UC

SUP1021749

SUP1021749

SUP1021749

SUP1021749

S
U

P
10

2
17

4
9

SUP1021749
SUP102

1749

 

SGJ1023887

IL 14.18

 

SCH1003128

X1 14.14-600
A1 14.14-600

300UC

300UC

300UC

300UC

300UC

300UC

300UC

3
0
0

U
C

SUP1021733

SUP1021733

SUP1021733

SUP1021733

SUP1021733

SUP1021733

SUP1021733

S
U
P
10

2
17

3
3

SGJ1023881
IL 15.20

 

SCH1003129

X1 14.24-600
A1 14.61-225

S
W

D
10

0
9
9
8
5

3
7
5

375UC
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Appendix A – Hydraulic Calculation 

 



Agreement No. CE 47/2023 (WS) Improvement of Water Supply to Northern New Territories – Investigation, Design and Construction

Calculations for Proposed Stormwater Drainage System

Runoff Estimation by Rational Method

Technical Manual Stormwater Drainage Manual 2018, Corrigendum No. 1/2022, 1/2024 & 2/2024

Site Location North District

Return period 50

Storm Constants a 474.60 b 2.90 c 0.371

Rainfall Increase due to i) Climate Change Factor 1.160 for end of 21st Century ii) Design Allowance 1.121 for end of 21st Century

Viscosity 1.00E-06 m
2
/s

Pipe Capacity Check by Colebrook White Equation:

Pipe ID US Node DS Node US GL Cover Length Diameter US IL DS IL Gradient Material
Roughness

ks

Sectional 

Area A
Perimeter R =A/P

Full Bore 

Velocity
Tf Tc Intensity Paved Unpaved

Cum. 

Paved 

Cum. 

Unpaved 

Total Drained 

Area
Flow

Additional 

Flow
Flow Capacity

No. No. (mPD) (m) (m) (mm) (mPD) (mPD) (1 in x) (m/m) - (m) (m
2
) (m) (m) (m/sec) (mins) (mins) (mm/hr) (m

2
) (m

2
) (m

2
) (m

2
) (m

2
) Paved Unpaved (l/sec) (l/sec) (l/sec) (l/sec)

P1 Pump Building CP1 17.900 1.125 7.1 225 16.775 16.718 125 0.008 Concrete 0.0006 0.040 0.707 0.056 1.168 0.101 3.101 317.440 465.3 0 465.3 0 465 0.9 0.2 0.900 0.037 0.000 0.037 0.046 79.6%

P2 Elec. Building MH2 17.900 1.125 10.3 225 16.775 16.693 125 0.008 Concrete 0.0006 0.040 0.707 0.056 1.168 0.147 3.147 316.549 350.4 0 350.4 0 350 0.9 0.2 0.900 0.028 0.000 0.028 0.046 59.8%

P3 BFL-8570-1 MH2 17.900 1.275 27.7 375 16.625 16.009 45 0.022 Concrete 0.0006 0.110 1.178 0.094 2.707 0.171 3.171 316.093 857 0 857.4 0 857 0.9 0.2 0.900 0.068 0.000 0.068 0.299 22.7%

P4 CP1 MH1 17.900 1.212 13.4 300 16.688 16.644 300 0.003 Concrete 0.0006 0.071 0.942 0.075 0.903 0.247 4.142 299.151 0 0 518.8 59.6 578 0.9 0.2 0.828 0.040 0.000 0.040 0.064 62.5%

P5 MH1 MH2 17.900 1.286 18 300 16.614 16.554 300 0.003 Concrete 0.0006 0.071 0.942 0.075 0.903 0.332 4.475 294.076 0 0 518.8 59.6 578 0.9 0.2 0.828 0.039 0.000 0.039 0.064 61.4%

P6 MH2 Ex. SCH1030405 17.900 1.921 16.9 450 15.979 15.810 100 0.010 Concrete 0.0006 0.159 1.413 0.113 2.033 0.139 4.613 292.052 0 0 1726.6 59.6 1,786 0.9 0.2 0.877 0.127 0.000 0.127 0.323 39.3%

Ex. SWD1070204 - 1 Ex. SCH1030405 MH3 17.900 5.810 5.3 600 12.090 12.030 89 0.011 Concrete 0.0006 0.283 1.884 0.150 2.582 0.034 5.413 281.297 0 0 3231.6 519 3,751 0.9 0.2 0.803 0.236 0.000 0.236 0.730 32.3%

Ex. SWD1070204 - 2 MH3 Ex. SNF1010921 17.900 5.870 13.4 600 12.030 11.880 89 0.011 Concrete 0.0006 0.283 1.884 0.150 2.582 0.087 5.499 280.218 0 0 3231.6 519 3,751 0.9 0.2 0.803 0.235 0.000 0.235 0.730 32.2%

U-channel Capacity Check by Manning Equation:

UC ID US Node DS Node US GL Cover Length Diameter US IL DS IL Gradient Material
Roughness

n

Sectional 

Area A

Perimeter 

P
R =A/P Vel.@ full bore Tf Tc Intensity Paved Unpaved

Cum. 

Paved 

Cum. 

Unpaved 

Total Drained 

Area
Flow

Additional 

Flow
Flow Capacity

No. No. (mPD) (m) (m) (mm) (mPD) (mPD) (1 in x) (m/m) - - (m
2
) (m) (m) (m/sec) (mins) (mins) (mm/hr) (m

2
) (m

2
) (m

2
) (m

2
) (m

2
) Paved Unpaved (l/sec) (l/sec) (l/sec) (l/sec)

UC1 - CP1 17.900 0.070 41.6 150 17.680 17.264 100 0.010 Concrete 0.018 0.020 0.386 0.052 0.775 0.895 3.895 303.147 53.5 59.6 53.5 59.6 113 0.9 0.2 0.531 0.005 0.000 0.005 0.016 32.5%

UC2 - CP2 17.900 0.070 66.3 300 17.530 17.265 250 0.004 Concrete 0.018 0.080 0.771 0.104 0.778 1.420 4.420 294.881 508.5 133.5 508.5 133.5 642 0.9 0.2 0.754 0.040 0.000 0.040 0.062 63.5%

UC3 CP2 Ex. SCH1030405 17.900 0.070 54.7 375 17.265 17.022 225 0.004 Concrete 0.018 0.126 0.964 0.130 0.952 0.958 5.379 281.728 636.1 198.5 1144.6 332 1,477 0.9 0.2 0.743 0.086 0.000 0.086 0.119 71.9%

UC4 - Ex. SCH1030405 17.900 0.070 27.2 225 17.605 17.424 150 0.007 Concrete 0.018 0.045 0.578 0.078 0.829 0.547 3.547 309.118 360.4 127.4 360.4 127.4 488 0.9 0.2 0.717 0.030 0.000 0.030 0.037 80.2%

Percent of 

Flow to Pipe 

Capacity

Runoff

Coefficient
Weighted 

Runoff 

Coefficient

Runoff Coefficient Weighted 

Runoff 

Coefficient

Percent of 

Flow to UC 

Capacity
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SCH1030383

X1 12.33-525
A2 12.88-375
A1 12.81-375
CL 13.62

SCH1030382

X1 17.25-300
A2 17.27-300
A1 17.25-300
CL 18.02

 

SMH1006256

X1 12.60-2100
A2 12.60-2100
A1 13.78-600
CL 15.78

SCH1030381

X1 13.87-375
A1 13.86-300
CL 14.63

 

SMH1048380

X1 13.72-600
CL 15.72

 

SCH1003362

X1 300

 

STH1000874

X1 13.87-675

 

SCH1005908

A1 300

 

SCH1003372

X1 450

SNF1001109
A1 300

 

SCH1003371

X1 450
A1 450

SCH1003367
X1 300

 

SMH1006264

X1 12.79-1350
A2 13.47-675
A1 12.94-1200
CL 16.50

    

ZIA1000288

    

ZDA1000362

SOF1002100
A1 12.11-1500

2
 

x
 
1
5

0

    

ZIA1000286

 

STH1000878

X1 13.20-825

2 x 380

SMD1000761

    

ZDA1003343

2
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0
0

S
M

D
10

0
7
2
0
4

S
W

D
10

0
9
7
9
8

2
10

0
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A1 12.11-1500

3
 
x
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D
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2

    

ZDA1000361

    

ZIA1000285

SIH1006460
X1 12.01-2500x2500

 
X1 12.70-1650
A1 12.71-1650
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