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1. Introduction 

1.1 Project Description 

This Drainage Impact Assessment (DIA) is prepared in support of the Section 16 (“S16”) Planning 

Application to allow for the development of a Public Riding School with ancillary facilities (e.g. utility trench) 

(collectively as the “PRS”) at Government Land in D.D. 233, The Restored Landfill Site (TKOL II/III) in 

TKO Area 105, New Territories ("TKOL II/III") for the HKJC Public Riding Schools Limited (the 

“Applicant”). The Application Site comprises of three (3) existing platforms and land required for the 

provision of ancillary utility trench connecting to the three (3) platforms (collectively as the “Application 

Site”) within TKOL II/III. The PRS aligns with the Government’s policy objectives in fostering more public 

participation in the community through wider visibility and popularity of horse riding, supporting equestrian 

as an elite sport, and maintaining Hong Kong as a centre for major international sports events. 

 

The Application Site is predominately zoned “Open Space” (“O”) on the Approved Tseung Kwan O Outline 

Zoning Plan No. S/TKO/32 ("Approved OZP”), whilst a strip of area at the north is zoned “Green Belt” 

(“GB”) and a minor portion abutting Chun Sing Street is zoned “Other Specified Uses” annotated “Industrial 

Estate” (“OU(Industrial Estate)”) on the Approved OZP. The PRS with ancillary facilities (‘Horse Riding 

School’ subsumed under ‘Place of Recreation, Sports or Culture’ use) is a Column 2 use under the “O”, “GB” 

and “OU(Industrial Estate)” zones that may be permitted with or without conditions on Application under S16 

of the Town Planning Ordinance (“TPO”). There are no plot ratio (“PR”), building height (“BH”), and site 

coverage (“SC”) restrictions imposed on the “O”, “GB” and “OU(Industrial Estate)” zones of the Approved 

OZP. While a portion of TKOL II/III falls within the Clear Water Bay Country Park (“CWBCP”), the 

Application Site does not involve any areas falling within the Country Park Boundary. 

 

The PRS is located on three (3) platforms, namely the Lower Platform (i.e. Reception and Hospitality Lounges) 

(approx.+6.0mPD), Middle Platform (i.e. Pony Paddock & Pavilion I)(approx. +40.0mPD) and Upper Platform 

(i.e. Horse Paddock & Pavilion II) (approx.140.0mPD), with a proposed total GFA of approx. 6,990m2 and a 

proposed building height of 4.8m to 7.7m. An ancillary utility trench connecting to the three (3) platforms is 

also proposed to accommodate various essential utilities services in support of the PRS operations. 

1.2 Purpose of the Report 

The objective of this DIA is to identify, assess and mitigate potential drainage impacts from the proposed 

development of public riding school at the three platforms with ancillary facilities and land required for the 

provision of ancillary utility trench connecting to the three (3) platforms within at TKOL II/III. The existing 

access road will undergo upgrading and widening works by EPD to facilitate operation and aftercare of TKOL 

II/III by EPD which will enable two-way traffic operations, while meeting a minimum width of 6m necessary 

for Emergency Vehicular Access (“EVA”). The drainage impact of the road improvement works had been 

separately assessed, and the cumulative drainage impact had been considered in this report. 
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1.3 Structure of the Report 

This report is structured as follow: 

Section 1 Introduction 

 Introduction and a brief description of the project 

Section 2 Drainage Impact Assessment 

 Assessment of the drainage impact due to the proposed development of public riding school 

Section 3 Conclusion 

 Conclusion of the assessment results 
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2. Drainage Impact Assessment 

2.1 Assessment Approach 

This drainage impact assessment (DIA) is following the standards set out in the Stormwater Drainage Manual 

(Fifth Edition) issued by the Drainage Services Department in January 2018 (SDM), the Corrigendum No. 

1/2022 and No. 1/2024. The objective of this assessment is to review the performance of the existing 

stormwater drainage system and propose mitigation measures, if any. 

2.2 Runoff Estimation 

Flood Protection Level 

The design standard for a drainage system shall be able to accommodate a flood event with a predefined return 

period, which depends on the area and type of drainage system.   

The design flood protection level is determined in accordance with Table 10 of the SDM, which is reproduced 

in the below table. 

Table 2.1 – Design Flood Protection Levels 

Category Return Period 

Intensively Used Agricultural Land 2-5 years 

Village Drainage including Internal Drainage System under a Polder Scheme 10 years 1, 3  

Main Rural Catchment Drainage Channels 50 years 2, 3 

Urban Drainage Trunk Systems 200 years 4 

Urban Drainage Branch Systems 50 years 4 

Notes: 

1. The impact of a 50-year event should be assessed in each village to check whether a 

higher standard than 10 years can be justified. 

2. Embanked channels must be capable of passing a 200-year flood within banks. 

3. For definitions of Village Drainage and Main Rural Catchment Drainage Channels, refer 

to Section 6.6.1 of the SDM 

4. For definitions of Urban Drainage Branch and Urban Drainage Trunk Systems, refer to 

Section 6.6.2 of the SDM 

 

Peak Runoff 

The peak runoff is estimated using the Rational Method in accordance with Section 7.5.2 of the SDM with the 

following equation: 

� =  0.278	
� 

where, Q = peak runoff in m3/s 

 C = runoff coefficient 

 i = rainfall intensity in mm/hr 

 A = catchment area in km2 
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Runoff Coefficient 

The runoff coefficients, C, for different surface characteristic to be adopted in this DIA for the peak runoff 

estimation are made reference to Section 7.5.2 (b) of the SDM and listed in the below table. 

Table 2.2 – Runoff Coefficient  

Surface Characteristics Runoff Coefficient, C1 

Asphalt 0.70 – 0.95 

Concrete 0.80 – 0.95 

Brick 0.70 – 0.85 

Grassland (heavy soil2) 

Flat  

Steep 

 

0.13 – 0.25 

0.25 – 0.35 

Grassland (sandy soil) 

- Flat  

- Steep 

 

0.05 – 0.15 

0.15 – 0 20 

Notes: 

1. For steep natural slopes or areas where a shallow soil surface is underlain by an impervious rock 

layer, a higher C value of 0.4 – 0.9 may be applicable. 

2. Heavy soil refers to fine grain soil composed largely of silt and clay 

 

Runoff coefficients of 0.9 and 0.35 are adopted for paved and unpaved catchments respectively. The drainage 

layout plan showing the footprint of the proposed development, including the Upper Platform (Horse Paddock 

& Pavilion II), Middle Platform (Pony Paddock & Pavilion I), Lower Platform (Reception and Hospitality 

Lounges), Spelling Yard, Central Fodder Store and E&M Block, is appended to Appendix A. For the 

development at the Upper Platform, Middle Platform, Lower Platform, Central Fodder Store and E&M Block, 

they are assumed to be paved in this assessment. For the Spelling Yard, no change to the catchment 

characteristic is anticipated and remains unpaved. 

Rainfall Intensity 

The rainfall intensity is determined by the following equation with reference to Section 4.3.3 of the SDM: 


 =  �
(�� + �)� 

where, i = rainfall intensity in mm/hr 

 td = duration in minutes 

 a, b, c = storm constants 

 

The storm constants, i.e., a, b, and c, under Table 3a “Storm Constants for Different Return Period of HKO 

Headquarters” of the SDM, which are recommended for general application, are adopted in this DIA. The 

Application Site is a restored landfill, where strict measures are required to protect the integrity of the capping 

system. The capping comprises a geotextile polyethylene liner, overlain by a synthetic geo-composite drainage 

layer and fill above the waste. To avoid damaging these layers, an excavation depth limit of approximately 

500 mm has been imposed across most of the site. This constraint presents significant technical challenges for 

any pipeline upgrading works. In addition, the site is located within a well-developed urban area, where the 

nearest public drainage facilities consist of 3-cell and 2-cell box culverts with limited space for further 

expansion, climate change effects up to mid-21st century (2014-2060) with 11.1% increase in rainfall intensity 

are therefore considered. The equation is given as, 
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 =  �
(�� + �)� × (1 + 11.1%) 

where, i = rainfall intensity in mm/hr 

 td = duration in minutes 

 a, b, c = storm constants 

 

2.3 System Capacity 

The capacity of the proposed and existing stormwater drainage system is checked by using the continuity 

equation, assuming full-bore flow condition:  

� =  �� 
where, Q = peak runoff in m3/s 

 V = cross-sectional mean velocity in m/s 

 A= cross-sectional area of the pipe/channel in m2 

The cross-section mean velocity, V, of drainage pipes is estimated using the Colebrook-white equation: 

� =  −�32����log " #$14.8� + 1.255'
�(32����

) 
where, V = cross-sectional mean velocity in m/s 

 R = hydraulic radius in m 

 Sf = friction gradient 

 ks = roughness 

 v= kinematic viscosity 

The cross-section mean velocity, V, of box culverts is estimated using the Manning equation: 

� = �*+
, ���� 

where, V = cross-sectional mean velocity in m/s 

 R = hydraulic radius in m 

 Sf = friction gradient 

 n = Manning roughness coefficient 

The roughness, ks for the proposed and existing drainage pipe is assumed to be 0.15 mm in accordance with 

the SDM Table 14, Precast concrete pipes with ‘O’ ring joints, normal.  

The Manning roughness coefficient, n for the existing box culvert is assumed to be 0.014 in accordance with 

the SDM Table 13, Concrete-lined channels, good. 

Other than typical surface channels and pipes, the Site is served by a number of baffled channels, which are 

1000mm to 3300mm trapezoidal channels with baffle blocks. Relevant as-built drawings are provided in 

Appendix B for reference. The basic parameters of baffled channels within the Site are summarised in the 

table below, 

Table 2.3 – Summary of Existing Baffled Channels Parameters 

Channel Width Baffled Block Height Channel Depth 
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(Based Width in mm) (mm) (mm) 

1000 400 1000 

1500 400 1000 

2200 500 1000 

3300 600 1200 

To account for the baffled blocks, the roughness coefficient is assumed to be 0.06, Natural-stream channels, 

Winding some pools and shoals, clean, lower stages, more ineffective slope and sections, stony sections, bad. 

For all underground pipeworks and box culverts, 10% reduction in flow area is considered to take into account 

the effects to flow capacity due to materials deposited on the bed. No reduction in flow area is assumed for 

open channels as any sediments could be removed on a regular basis under a normal maintenance regime. 

2.4 Drainage Impact Assessment 

Referring to the as-built drainage drawings of the Site and DSD drainage record, drainage provisions at each 

platform are subsoil drains only with a perimeter perforated pipe along the platform edge. Surface runoff is 

anticipated to be soaked away and drained to the baffled channels down the slope. Ultimately, they are to be 

discharged to the 3-cell 3500mm (W) x 2600mm (H) and 2-cell 3500mm (W) x 3200mm (H) box culverts 

along the Site’s boundary, which both merge into a 5-cell to 7-cell 3500mm (W) x 3200mm (H) box culvert 

to the sea. New drainage system would be designed to serve each platform and the associated facilities and it 

is subject to further development. Existing drainage infrastructure within TKOL II/III would be utilised for 

stormwater discharge to the public drainage system. As the TKOL II/III site is subject to long-term settlement, 

the invert levels shown in the as-built drawings shall be for reference only. The levels and their condition are 

subject to verification on site.  

The catchments within the Site could be divided into 13 sub-catchments, which surface runoff would either be 

discharged to the 3-cell 3500mm (W) x 2600mm (H) or the 2-cell 3500mm (W) x 3200mm (H) box culverts. 

They are summarised as the following, 

Table 2.4 – Summary of Catchments within the Site 

Catchment 

Name 

Paved Catchment 

Area (m2) 

Unpaved Catchment 

Area (m2) 
Downstream Trunk Drainage 

A 0 27,350 
3-cell 3500mm(W) x 2600mm(H) 

Box Culverts 

B 0 77,600 
3-cell 3500mm(W) x 2600mm(H) 

Box Culverts 

C 0 73,650 
3-cell 3500mm(W) x 2600mm(H) 

Box Culverts 

D1 0 70,540 
2-cell 3500mm(W) x 3200mm(H) 

Box Culverts 

D2 0 42,050 
2-cell 3500mm(W) x 3200mm(H) 

Box Culverts 

D3 0 14,990 
2-cell 3500mm(W) x 3200mm(H) 

Box Culverts 

E 0 32,670 
3-cell 3500mm(W) x 2600mm(H) 

Box Culverts 
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F 0 15,340 
2-cell 3500(mm) x 3200mm(H) Box 

Culverts 

G 0 880 
2-cell 3500mm(W) x 3200mm(H) 

Box Culverts 

H 1,640 1,770 
3-cell 3500mm(W) x 2600mm(H) 

Box Culverts 

I 4,620 8,550 
2-cell 3500mm(W) x 3200mm(H) 

Box Culverts 

J 0 15,420 
3-cell 3500mm(W) x 2600mm(H) 

Box Culverts 

Existing Access 

Road 
5,130 0 

1520 m2 to 3-cell 3500mm(W) x 

2600mm(H) Box Culverts 

3610 m2 to 2-cell 3500 mm(W) x 

3200mm(H) Box Culverts 

 

For the existing access road, it can be further delineated into 7 sub-catchments. Surface runoff from sub-

catchment R1 to R5 would be ultimately discharged to the 2-cell 3500mm(W) x 3200mm (H) box culverts, 

and that from sub-catchment R6 and R7 would be discharged to the 3-cell 3500mm(W) x 3200mm (H) box 

culverts. The road widening roads would result in an increase in paved catchment area by 8,120 m2. 

Table 2.5 – Summary of Access Road Sub-catchments Before and After Road Widening 

Access Road Sub-

catchment Name 

Catchment Area before Widening 

(m2) 

Catchment Area after Widening 

(m2) 

R1 800 2,300 

R2 810 1,990 

R3 1,040 2,430 

R4 510 1,200 

R5 450 1,090 

R6 1,520 3,620 

R7 (from Catchment H) 470 1,090 

Total 5,600 13,720 

 

Regarding the catchments of the proposed development, each sub-catchment and their corresponding discharge 

point is presented below, 

Table 2.6 – Summary of PRS Sub-catchments 

PRS Sub-catchment 

Name 
Catchment Area (m2) Proposed Discharge Point 

Upper Platform 1 9,080 C18 

Upper Platform 2 5,820 C17 

Upper Platform 3 5,590 C16 
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Middle Platform 

(Spelling Yard) 
- - 

Middle Platform 8,960 C20 

Lower Platform 1 3,700 C3 

Lower Platform 2 510 MH1 

Lower Platform 3 3,040 MH5 

Lower Platform (Central 

Fodder Store) 
840 C4 

Lower Platform (E&M 

Block) 
440 C7 

 

Subject to design development of the PRS and agreement with EPD, the existing catchpits within TKOL II/III 

may not be utilised and new drainage pipes may be constructed for connection to the existing drainage network. 

Such change would not alter the hydraulic checking in this report. 

For the catchments of the abovementioned 2 box culverts (including the Site), they are summarised in the 

following table, 

Table 2.6 – Summary of Catchments of the 3-cell 3500mm (W) x 2600mm (H) and 2-cell 3500mm (W) x 

3200mm (H) Box Culvert Before and After Road Widening, and After PRS Development 

 Before Road Widening After Road Widening After PRS Development 

 

Paved 

Catchment 

Area (m2) 

Unpaved 

Catchment 

Area (m2) 

Paved 

Catchment 

Area (m2) 

Unpaved 

Catchment 

Area (m2) 

Paved 

Catchment 

Area (m2) 

Unpaved 

Catchment 

Area (m2) 

3-cell 

3500mm(W) x 

2600mm(H) 

Box Culverts 

276,590 1,475,040 276,590 1,475,040 276,590 1,475,040 

Catchment 

from the Site 
3,160 228,460 5,880 225,740 39,870 189,280 

Total 279,750 1,703,500 282,470 1,700,780 316,460 1,664,320 

2-cell 

3500mm(W) x 

3200mm(H) 

Box Culverts 

119,100 619,080 119,100 619,080 119,100 619,080 

Catchment 

from the Site 
8,230 137,010 13,630 131,610 17,620 130,090 

Total 127,330 756,090 132,730 750,690 136,720 749,170 

 

The corresponding catchment plans are appended to Appendix C. For the baffled channels within the Site and 

the box culverts along the Site’s boundary, they are considered to be Urban Drainage Trunk System (equivalent 

diameter larger than 1800mm) and checked against 200-year rainfall events. Whereas for the others, they are 

checked against 50-year rainfall events. As the road widening works would convert various unpaved 

catchments at respective sub-catchments to paved by margin, no reduction in unpaved catchments within the 

Site is assumed in the assessment of drainage system within TKOL II/III for conservativeness.  
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Based on the current available information, the existing drainage system within TKOL II/III had been checked 

to have sufficient capacity to cater for the increased surface runoff due to the proposed development, ranging 

from 1.83% to 86.44% full. Regarding the 3-cell 3500mm (W) x 2600mm (W) and 2-cell 3500mm (W) x 

3200mm (H) box culverts, the peak flow only increased from 66.95m3/s to 68.47m3/s by 2.27% (83.06% full) 

and 29.69 m3/s to 30.16 m3/s by 1.58% (69.76% full) respectively, no adverse drainage impact to the public 

drainage system is anticipated. 

The detailed calculation for hydraulic assessment is provided in Appendix D. 
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3. Conclusion 

3.1 Conclusion 

This report assessed the drainage impact of the proposed road widening works at the restored landfill site 

(TKOL II/III) in Tseung Kwan O.  The drainage provisions within the Site and the public drainage system in 

the vicinity had been reviewed, no adverse drainage impact to the existing public drainage system is anticipated. 
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Appendix A 
Drainage Layout Plan 
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Appendix B 
As-built Drawings of Existing Drainage System 
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The information of this drawing may not be 
updated. Afteruse project proponent should 
carry out detailed site survey prior to the 
design of proposed development layout.
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3-cell 3500mm (W) x 2600mm (H) box culvert
downstream from GLA-TSK 500 drainage connection



Drainage connection from GLA-TSK 500



Drainage connection from
GLA-TSK 500
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Appendix C 
Catchment Plans 
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Boundary of the Site
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Catchments
Catchment A (Unpaved 27,350 sq m)
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Channel B - 1000(W)

Channel B - 1500(W)

Channel B - 2200(W)

Channel B - 2200(W)

Channel B - 3300(W)
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Channel C - 1000(W) Channel C - 1500(W)

Channel C - 2200(W)

Section 1

Section 2
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Channel D1 - 1500(W)

Channel D1 - 1500(W)

Channel D1 - 1200 Stepped Channel

Channel D1 - 1500 Stepped Channel

Section 1 Section 2
Section 1

Section 2
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Section 1

Channel E - 1500(W)

Section 2
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Catchment Plan for Access Road Before and After Widening
Catchment area of access road before widening: 5600 sqm (Paved)
Catchment area of access road after widening: 13720 sqm (Paved)

Legends
Catchment Area of Access Road before Widening

Catchment Area of Access Road after Widening

Catchment Area to 3-cell 3500(W) X 2600(H) Box Culvert that
changed from Unpaved to Paved after widening: 2720 sq m

Catchment Area to 2-cell 3500(W) X 3200(H) Box Culvert that
changed from Unpaved to Paved after widening: 5400 sq m
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PC2 (C14)

PC3 (C10)
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Yard) unchanged
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440 sq m paved catchment to C7

Catchment Area to 3-cell 3500(W) X 2600(H) that changed from
Unpaved to Paved after PRS Development: 33,990 sq m
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Unpaved to Paved after PRS Development: 39,90 sq m

Lower Platform unchanged

Utility trench unchanged
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Tseung Kwan O Sitewide Catchment Plan
before Road Widening and PRS Development

Unpaved catchment:
1,475,040 sqm

Paved catchment:
276,590 sqm

Paved catchment:
119,100 sqm

Unpaved catchment:
619,080 sqm

The Site (GLA-TSK 500) before Road Widening
Paved catchment to 3-cell box culvert: 3160 sqm
Unpaved catchment to 3-cell box culvert: 228,460 sqm
Paved catchment to 2-cell box culvert: 8230 sqm
Unpaved catchment to 2-cell box culvert:137,010 sqm

Legends
The Site

Unpaved catchment to 3-cell
3500(W) X 2600(H) Box Culvert

Paved catchment to 3-cell 3500(W)
X 2600(H) Box Culvert

Unpaved catchment to 2-cell
3500(W) X 3200(H) Box Culvert

Paved catchment to 2-cell 3500(W)
X 3200(H) Box Culvert
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Tseung Kwan O Sitewide Catchment Plan after Road Widening

Unpaved catchment:
1,475,040 sqm

Paved catchment:
276,590 sqm

Paved catchment:
119,100 sqm

Unpaved catchment:
619,080 sqm

The Site (GLA-TSK 500) after Road Widening
Paved catchment to 3-cell box culvert: 5,880 sqm
Unpaved catchment to 3-cell box culvert: 225,740 sqm
Paved catchment to 2-cell box culvert: 13,630 sqm
Unpaved catchment to 2-cell box culvert:131,610

Legends
The Site

Unpaved catchment to 3-cell
3500(W) X 2600(H) Box Culvert

Paved catchment to 3-cell 3500(W)
X 2600(H) Box Culvert

Unpaved catchment to 2-cell
3500(W) X 3200(H) Box Culvert

Paved catchment to 2-cell 3500(W)
X 3200(H) Box Culvert



（下層將軍澳車廠）

辦公室

第
一
座

民
政
事
務
總
署
康
城
社
區
會
堂

第五座

第三座

第二座

第一座

第六座

第七座

第八座

第九座

第十座

第十一座

平台

平台

第１Ａ座

第１Ｂ座

第２Ａ座

第２Ｂ座

第３Ａ座
第３Ｂ座

第５Ｂ座

第５Ａ座

平台

平台

平台（下層康城）

第一座

第二座

晉海Ⅱ

晉海

平台

海堤

渠

單
車
徑

單
車

徑

單
車
徑

單車徑

將軍澳

環
保
大
道

環澳路

道
路

道
路

道
路

泥
路

道路

道
路

駿
日
街

道
路

道
路

道
路

道
路

道
路

高
架
道
路

道
路

道
路

道路

道路

道路

泥路

道
路

路
道

環澳路

環境保護署

日出公園

香港電視

日出康城

領都

停車場

停車場

煙囱

（下層將軍澳車廠）

足
球
場

環
保
大
道
變
電
站

平台

平台

平台

第
六
座

第
三
座

第
五
座

第
二
座

民
政
事
務
總
署
康
城
社
區
會
堂

（
下
層
停
車
場
）

平台

第一座

第二座

第三座

第五座

第六座

第七座

鑽
岸

翠
堤

珀
峰

晶
巒

平台

平台

平台

平台

平台

平台

平台

平台

第
二
座

第一座

渠

渠

行
人
隧
道

單車徑

小赤沙

港
鐵

康
城
路

石
角
路

道
路

高
架
道
路

泥
路

道路

道
路

道路

道
路

泥
路

道
路

環
保
大
道

道路

道路

道
路

道
路

道
路

道
路

道
路

將軍澳基本污水處理廠

峻瀅

峻瀅ＩＩ

綠茵英文（國際）幼稚園

邵氏影城

日出康城

海茵莊園

停車場

緻
藍
天

首都

停車場

導
管

小食亭

處理廠

污水

垃
圾
收
集
站

清
水
灣
二
灘

岩
地

平岩

岩地

岩地

平
岩

徑
車

單
野

越
翁

魚
釣

徑
遊

郊
翁

魚
釣

鎖匙頭

清水灣

岩下堂

清水灣第二灣泳灘

大
坳
門
路

巴
士
總
站

停車場

導管

導
管

墓地

墓地

墓地

徑
車

單
野

越
翁

魚
釣

釣
魚
翁
郊
遊
徑

廟仔墩

墓地

釣
魚
翁
郊
遊
徑

釣
魚
翁
越
野
單
車
徑

釣
魚
翁
越
野
單
車
徑

釣
魚
翁
越
野
單
車
徑

釣魚翁

清
水
灣
道

相
思
灣
路

路
村

新
洋

下

下洋新村

停車場

墓地

道
路

路
道

墓地

岩
地

釣
魚
翁
郊
遊
徑

徑
遊

郊
翁

魚
釣

徑
車

單
野

越
翁

魚
釣

釣
魚
翁
越
野
單
車
徑

釣
魚

翁
越

野
單

車
徑

徑
車

單
野

越

翁

魚

釣

清水灣

大
坳
門
路

網球場

電
話
機
房

日立電梯將軍澳中心

將
軍
澳
工
業
邨
變
電
站

星島

平台

平
台

單
車
徑

電
梯

將軍澳

駿
昌
街

駿
昇
街

環
保
大
道

駿
昌
街

駿
日
街

駿
日
街

駿
光
街

道路

林德港氧有限公司

暨救護站

大赤沙消防局

中電駿日街變電站

綜合環保集團有限公司

壹傳媒有限公司

艾利丹尼森

卡樂Ｂ四洲有限公司

中國移動

數據技術中心

先進製造業中心

將軍澳創新園

碼
頭

停車場

缸

墓地

大
石

釣
魚
翁
越
野
單
車
徑

徑
遊

郊
翁

魚
釣

釣魚翁郊遊徑

大赤沙

道路

道
路

墓地

網球場

排球場

骨殖甕

網球場

香
港
三
育
書
院

大哥片場

景輝堂

廟宇

平台

平台

住客會所

香
港
復
臨
學
校

斜
路

上洋

休憩公園

柏
濤
徑

清
水
灣
道

道
路

道
路

泥
路

道
路

道
路

泥
路

泥
路

栢濤灣

佳
普
邨

嗇色園可名別苑

遊樂場

遊樂場

柏
濤
豪
苑

停車場

墓地

墓地
墓地

鄉
公
所

下
洋

廟仔

清
水
灣
道

相
思
灣
路

路
上

田塊
兩

路下田塊兩

路
洋

下

道
灣

水
清

道
路

道
路

道
路

道
路

道
路

道
路

道
路

道
路

泥
路

道
路

道路

道
路

泥
路

泥
路

道
路

泥
路

碧雲苑

帝濤居

兩塊田

下洋

（下層將軍澳車廠）

平台

第三座

第一座

第二座

平台

平台

海
堤

海堤

單車徑

單
車

徑

單車徑

斜
路

單
車
徑

將軍澳

將藍公路

道
路

道
路

道
路

將
藍
公
路

道路

將軍澳南海濱長廊

（下層將軍澳車廠）

平台

第三座

第一座

第二座

平台

平台

海
堤

海堤

單車徑

單
車

徑

單車徑

斜
路

單
車
徑

將軍澳

將藍公路

道
路

道
路

道
路

將
藍
公
路

道路

將軍澳南海濱長廊

墓地

籃球場

籃球場

看台

籃球場

溜冰場

看
台

足球場

門球場

門球場

人造草地滾球場

籃球場

籃球場

籃球場

足球場

排球場

羽毛球場

賽
道

墓地

墓地

冠明閣

和
暉
閣

第七座

和
煦
閣

多
層
停
車
場

第二座

樂頤居

仁
濟
醫
院
陳
耀
星
小
學

多
層
停
車
場

第６座

第２座

第６座

和
暢
閣

第八座

和
逸
閣

第１座

第１座

第４座

商場

第５座

第３座

第六座

第５座

明德商場靈實胡平頤養院

第五座

垃
圾
收
集
站

第三座

第３座

第７座

第一座

第２座

顯
明
苑

第５座

第６座

焜
明
閣

熹
明
閣

聖安德肋堂

第
１
座

第２座

保
良
局
馮
晴
紀
念
小
學

百
勝
角
通
風
樓

第
４
座

基
督
教
神
召
會
梁
省
德
小
學

煒
明
閣

第
６
座

第
３
座

第１座

第
２
座

幼稚園

天主教聖安德肋

第３座

第２座

第
５
座

第１座

看台

平台

平台

平
台

平
台

平台

平台

平台（下層停車場）

平台（下層停車場）

平台（下層坑口站）

（下層停車場）

（下層停車場）

香港單車館

連理街

平台

平台

村
公
所

佛
頭
洲

平
台

停
車
場

（
下
層
停
車
場
）

中
心
）

長
者
鄰
舍

（
下
層

平
台

單
車
徑

單
車
徑

斜
路

斜
路

單
車
徑

單
車
徑

斜
路

單
車
徑

單
車
徑

單
車
徑

單
車
徑

行
人
隧
道

斜
路

單
車
徑

單
車
徑

隧
道

行
人

厚德變電站

文
曲
里

銀
澳
路

昭
信
路

常
寧
路

培
成
路

常
寧
路

培
成
里

環
保
大
道

重
華
路

名
成
街

培
成
路

高
架
道
路

道
路

道
路

道
路

道
路

道
路

高
架
道
路

道
路

培
成
路

坑口花園

培成花園

蔚藍灣畔

新寶城

南豐廣場

安寧花園

東港城

和明苑

將軍澳運動場

常寧遊樂場

煜明苑

常寧遊樂場

海悅豪園

坑口文曲里公園

長者健體園地

寶康路１０９號

昭
明
苑

（下層巴士總站）

停車場

墓地

墓地

墓地

明
覺
樓

明
道
樓

天后古廟

平
台

村
公
所

田
下
灣

單
車
徑

斜
路

斜
路

單
車
徑

澳門村

半見村

俞屋村

澳貝村

禾塘崗

禾塘崗

昭
信
路

清
水
灣
道孟

公
屋
路

路
屋

公
孟

寶
寧
路

田
洲

路

路屋公孟

道
路

泥路

泥
路

道
路

道
路

道
路

道
路

道
路

道路

道路

田下灣村

孟公屋村公所

明德邨

英基雅柏國際幼稚園

（斧頭洲）

佛頭洲村

停
車

場

停車場

停車場

導
管

杆

平台

行政大樓

宿舍

斜路

斜
路

斜路

環
保
大
道

道
路

道
路

道路

百
勝
角
路

道路

道
路

邵氏影城

消防處百勝角已婚人員宿舍

東
華
三
院
環
保
村

上平台

下平台

綠「識」基地１

綠「識」基地

太
陽
能
板

停車場

墓地

骨殖甕

平
台

平
台

微波發射站

徑
遊

郊

翁

魚
釣

徑
車

單
野

越
翁

魚
釣

洪屋圍心村

陳屋村

坑尾頂村

孟公屋

第二期第一期

清
水
灣
道

清
水
灣
道

路
屋

公
孟

路

隆
永

口
坑

清
水
灣
道

道
路

道
路

道路

道路 道
路

道
路

西貢定邦花園

休憩花園

孟公屋

停車場

停
車
場

墓地

墓地

墓地

墓地

墓地

墓地

墓地

網
球
場

足球場

羽毛球場

羽毛球場

籃
球
場

籃
球
場

賽
道

墓地

墓地

墓地

墓地

第六座

第二座

第
六
座

第八座

第
三
Ａ
座

第
七
座

第四座

第五座

第五座

第八座

第
一
座

第一座

第一座

將
軍
澳
饋
電
站

多層停車場

第
五
座

第八座

第三座

第
三
座

將
軍
澳
廣
場
會
所

商場

商場

第
八
座

德
寶
英
文
幼
稚
園
國
際
幼
兒
園

第七座

第九座

第二座

多層停車場

第三座

第七座

第六座

第
二
座

市場

第七座

看台

平台

平台

平台

下層停車場

平台

平台

會所

平台

怡情樓

怡悅樓

排水口

排水口

行
人
隧
道

行
人
隧
道

單
車
徑

單
車
徑

單
車
徑

行
人
隧
道

斜
路

徑
車

單

行
人
隧
道

單
車
徑

單
車
徑

斜
路

路
邑

寶

寶
康
路

環
保
大
道

徑
萊

蓬

寶
邑
路

寶
康
路

灣
畔
徑

環
保
大
道

蓬
萊
路

路
邑

寶

灣畔徑

高
架
道
路

道
路

路
道

架
高

道
路

至
善
街

君傲灣

將軍澳運動場

啓思中學

寶盈花園

將軍澳廣場

清水灣半島

怡明邨

寶康路１０９號

邑庭居

碼
頭

足球場

墓地

墓地

墓地

墓地

墓地

看台

駕駛訓練中心

滅火訓練樓

交通事故訓練場

操練塔

消防博物館暨教育中心

室內煙火特性訓練中心

救援訓練樓
水上事故訓練場

教學大樓

體能訓練中心

百勝角

架
空
索
道

道路

百
勝
角
路

百
勝
角
路

道
路

道路

高
架

道
路

道
路

道路

道
路

道路

道
路

消防及救護學院

飛機事故訓練場

坍塌搜救訓練場

高空拯救訓練場

導
管

庫

水

配

下

東

澳

軍

將

籃球場

足
球
場

籃球場 籃球場

籃球場

籃球場

足球場

更衣室

將軍澳循道衛理小學

第五座第六座

怡茵樓

路德會青彩中心

平台

平台

平台

第１座

第２座

第３座

第５座

第６座

第７座

平台 平台

平台

平台

平台

平台

平台

會所

平台

平
台

澤明閣

雍明商場

將軍澳南服務設施大樓

潤明閣

平台（下層停車場）

海
堤

排水口

排水口

排水口

排
水
口

單
車
徑

單
車
徑

單車徑

斜
路

斜
路

單
車
徑

單車徑

斜路

單車徑

單
車
徑

單車徑

單
車
徑

單
車
徑

斜
路

單
車
徑

單
車
徑

羽毛球場

斜路

橋
南

濱
海

澳
軍

將

斜
路

至善街

路
萊

蓬

道
路

道路

道
路

道路

道路

道路

怡明徑

道
路

道路

道路

道路

道路

道路

道
路

道路

播道書院

遊樂場

環保大道寵物公園

將軍澳海濱公園

海翩匯

雍明苑

墓地

墓地

墓地

墓地

釣
魚
翁
郊
遊
徑

徑
車

單
野

越
翁

魚
釣

徑
車

單
野

越
翁

魚
釣

釣
魚
翁
郊
遊
徑

上洋山

路
屋

公

孟

墓地

墓地

墓地

徑
遊

郊

翁
魚

釣

釣
魚
翁
郊
遊
徑

徑
車

單
野

越
翁

魚
釣

徑
車

單
野

越
翁

魚
釣

下洋山

高
架
平
台

高
架
平
台

平
台

村
公
所

檳
榔
灣

平
岩

平岩

平
岩

平岩

平
岩

平岩

斜
路

五塊田

檳榔灣

檳榔灣

檳
榔
灣
路

檳
榔
灣
路

道
路

道
路

道
路

道
路

道
路

道路

道路

道
路

泥
路

泥
路

銀林閣

浪濤苑

足
球
場

足
球
場

足
球
場

足球場

足
球
場

抽水站

將軍澳海水

平台

平台

海
堤

單車徑

單
車
徑

單
車
徑

斜
路

斜
路

將軍澳

道
路

泥路

康城路

道
路

道路

高架道路

康
城
路

賽馬會香港足球總會足球訓練中心

日出康城

（下層巴士及小巴總站）

（下層的士站）

維修服務有限公司

香港飛機工程

香
港
航
空
發
動
機
維
修
服
務
有
限
公
司

惠康

美亞集團中心

香港貿易發展局展覽營運中心

蕭邦集團中心

八珍

單
車
徑

單
車
徑

駿
才
街

駿
盈
街

駿
才
街

駿
宏
街

道路

道
路

道
路

道
路

道
路

駿
光
街

駿
日
街

環
保
大
道

城播廣視電司公限有播廣視電

蘋果日報

艾利丹尼森

巴
士
總
站

停車場

道路

平岩

岩
地

平岩

岩
地

平岩

平岩

岩
地

平岩

徑

車

單

野

越
翁

魚
釣

釣
魚
翁
郊
遊
徑

徑
車

單
野

越
翁

魚
釣

釣
魚
翁
郊
遊
徑

灣水清

蝦山篤

大
坳
門
路

導
管

Tseung Kwan O Public Riding School Project

1:6000

395,214.3 sq m

96,202.16 sq m

763,871.3 sq m

120,852.2 sq m

123,559.3 sq m

12,588.07 sq m

15,746.5 sq m

470,644.7 sq m

6,842.89 sq m

59,573.55 sq m

122,861.4 sq m

434,170.4 sq m

119,093.9 sq m

Tseung Kwan O Sitewide Catchment Plan after PRS Development

Unpaved catchment:
1,475,040 sqm

Paved catchment:
276,590 sqm

Paved catchment:
119,100 sqm

Unpaved catchment:
619,080 sqm

The Site (GLA-TSK 500) after Road Widening
Paved catchment to 3-cell box culvert: 39,870 sqm
Unpaved catchment to 3-cell box culvert: 189,280 sqm
Paved catchment to 2-cell box culvert: 17,620 sqm
Unpaved catchment to 2-cell box culvert:130,090 sqm

Legends
The Site

Unpaved catchment to 3-cell
3500(W) X 2600(H) Box Culvert

Paved catchment to 3-cell 3500(W)
X 2600(H) Box Culvert

Unpaved catchment to 2-cell
3500(W) X 3200(H) Box Culvert

Paved catchment to 2-cell 3500(W)
X 3200(H) Box Culvert
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O Stage II/III Landfill (TKOL II/III)
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Appendix D 
Hydraulic Calculations 
 



10% reduction in flow area
due to sedimentation

Wetted perimeter

Flow Area

10% reduction in flow area
due to sedimentation

Flow Area

Wetted perimeter

θ=1.63 rad

TYPICAL SECTION OF BOX CULVERTS FOR HYDRAULIC CALCULATION

TYPICAL SECTION OF UNDERGROUND PIPE FOR
HYDRAULIC CALCULATION

DEPOSITION OF SEDIMENTS IN BOX CULVERT AND
UNDERGROUND PIPE



Column 1 Upstream Manhole/ Box Culvert Reference Column 22 Paved Catchment Area in m
2

Column 2 Downstream Manhole/ Box Culvert Reference Column 23 Runoff Coefficient of Paved Runoff Coefficient; K=0.90 for Paved Area

Column 3 Pipe/Box Culvert Length Column 24 Unpaved Area Catchment Area in m
2

Column 4 Pipe Size in mm Column 25 Runoff Coefficient of Unpaved Area Catchment Area in m
2
, K=0.35 for Unpaved Area

Column 5 Box Culvert Width and Height in mm Column 26 Cumulative Effective Catchment Area (Effective Catchment Area = Catchment Area x Runoff Coefficient)

Column 6 Channel or Pipe Column 27 Peak Runoff in m
3
/sec and l/sec

Column 7 Upstream Manhole/ Catchpit Ground Level in mPD Column 28 Pipe/ Channel Capacity 

Column 8 Downstream Manhole/ Catchpit Ground Level in mPD Column 29 Percentage of Flow to Pipe/ Channel Capacity

Column 9 Upstream Manhole/ Catchpit Invert Level in mPD Column 30 Remark

Column 10 Downstream Manhole/ Catchpit Invert Level in mPD

Column 11 Upstream Soil Cover to Pipe

Column 12 Downstream Soil Cover to Pipe

Column 13 Pipe/ Channel Gradient

Column 14 Pipe/ Channel Gradient (1 in X) = 1 / Gradient from Column  12

Column 15 Drain Flow Area in m
2

Column 16 Wetted Perimeter in m

Column 17 Hydraulic Radius in m (R=A/P)

Column 18 Velocity at Full Bore from Manning Equation for Box Culvert/ Channels

where n= 0.014 Box Culvert/ Surface Channels (Extracted DSD Stormwater Drainage Manual Table 13)

0.060 Baffled Channel

Velocity at Full bore from Colebrook-White Equation for Pipe

where v= 0.000001

Column 19 Time of Flow Tf (Length from Column 3/ Velocity at Full Bore from Column 18)

Column 20 Time of Concentration Tc (Time of Inlet = 5min + Time of Flow from Column 19) #REF!

Column 21 Rainfall Intensity in mm/hr

where,

50-Year 200-Year

a= 505.5 508.8 (Extracted from DSD Stormwater Drainage Manual Table 3a)

b= 3.29 3.46

c= 0.355 0.322

to = 5 minutes ks = 0.15 (Precast Concrete Pipe - Normal) 0.06 (Precast Concrete Pipe - Good)

(1) (2) (3) (4) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (29) (30)

(m) (mm) (mm) (mm) (X:1) (mPD) (mPD) (mPD) (mPD) (m) (m) (1 in x) (m
2
) (m) (m) (m/sec) (mins) (mins) (mm/hr) (m

2
) (m

2
) (m

2
) (m

3
/sec) (l/sec) (m

3
/sec) (l/sec) (%)

C18 Channel B - 1000W 7.00 457 - - - Pipe 132.39 131.00 130.73 130.00 1.20 0.54 0.104 9.59 0.15 1.40 0.11 7.42 0.02 5.00 264.82 0 0.90 10140 0.35 3549.00 0.26 261.07 1.10 1096.07 23.82 Catchment B

Channel B - 1000W Channel B - 1500W 99.32 - 1000 1000 2 Trapezoidal 131.00 101.00 130.00 100.00 - - 0.302 3.31 2.56 7.14 0.36 4.62 0.36 5.02 264.65 0 0.90 14890 0.35 8760.50 0.64 644.01 11.84 11838.01 5.44 Catchment B

Channel B - 1500W Channel B - 2200 W (Section 1) 76.36 - 1500 1000 2 Trapezoidal 101.00 82.00 100.00 81.00 - - 0.249 4.02 2.86 8.44 0.34 4.04 0.31 5.37 260.71 0 0.90 12040 0.35 12974.50 0.94 939.61 11.56 11559.59 8.13 Catchment B

Channel B - 2200 W (Section 1) Channel B - 2200 W (Section 2) 247.85 - 2200 1000 2 Trapezoidal 82.00 20.00 81.00 19.00 - - 0.250 4.00 3.29 9.78 0.34 4.03 1.02 5.69 257.43 0 0.90 40620 0.35 27191.50 1.94 1944.40 13.26 13264.46 14.66 Catchment B

Channel B - 2200 W (Section 2) Channel B - 3300 W 48.80 - 2200 1000 2 Trapezoidal 20.00 16.00 19.00 15.00 - - 0.082 12.20 3.29 9.78 0.34 2.31 0.35 6.71 247.74 0 0.90 0 0.35 27191.50 1.87 1871.23 7.59 7592.91 24.64 Catchment B

C17 Channel C - 1000W 4.65 457 - - - Twin Pipe 133.78 131.00 130.74 130.00 2.58 0.54 0.159 6.28 0.15 1.40 0.11 9.18 0.01 5.00 264.82 0 0.90 5970 0.35 2089.50 0.15 153.71 2.71 2711.51 5.67 Catchment C

Channel C - 1000W Channel C - 1500W 55.60 - 1000 1000 2 Trapezoidal 131.00 115.00 130.00 114.00 - - 0.288 3.48 2.56 7.14 0.36 4.51 0.21 5.01 264.73 0 0.90 7160 0.35 4595.50 0.34 337.93 11.55 11554.71 2.92 Catchment C

Channel C - 1500W Channel C - 2200 W (Section 1) 82.00 - 1500 1000 2 Trapezoidal 115.00 92.00 114.00 91.00 - - 0.280 3.57 2.86 8.44 0.34 4.29 0.32 5.21 262.44 0 0.90 11160 0.35 8501.50 0.62 619.76 12.27 12273.13 5.05 Catchment C

Channel C - 2200 W (Section 1) Channel B - 2200 W (Section 2) 250.00 - 2200 1000 2 Trapezoidal 82.00 32.00 81.00 31.00 - - 0.200 5.00 3.29 9.78 0.34 3.61 1.16 5.53 259.04 0 0.90 47450 0.35 25109.00 1.81 1806.72 11.86 11860.51 15.23 Catchment C

Channel B - 2200 W (Section 2) Channel B - 3300 W 163.00 - 2200 1000 2 Trapezoidal 32.00 16.00 31.00 15.00 - - 0.098 10.19 3.29 9.78 0.34 2.53 1.08 6.69 247.96 0 0.90 1910 0.35 25777.50 1.78 1775.50 8.31 8309.11 21.37 Catchment C

Channel B - 3300 W C2 129.67 - 3300 1200 2 Trapezoidal 16.00 7.20 14.80 6.00 - - 0.068 14.74 5.29 13.38 0.40 2.34 0.92 7.07 244.71 0 0.90 0 0.35 52969.00 3.60 3600.62 12.38 12383.20 29.08 Catchment B & C

C20 Channel E - 1500W (Section 1) 6.08 457 - - - Twin Pipe 38.05 37.00 36.77 36.00 0.82 0.54 0.127 7.90 0.15 1.40 0.11 8.19 0.01 5.00 264.82 0 0.90 9620 0.35 3367.00 0.25 247.68 2.42 2417.27 10.25 Catchment E

Channel E - 1500W (Section 1) Channel E - 1500W (Section 2) 99.32 - 1000 1000 2 Trapezoidal 37.00 10.00 36.00 9.00 - - 0.272 3.68 2.56 7.14 0.36 18.80 0.09 5.01 264.68 0 0.90 23050 0.35 11434.50 0.84 840.70 48.13 48130.80 1.75 Catchment E

Channel E - 1500W (Section 2) C3 76.36 - 1500 1000 2 Trapezoidal 10.00 6.83 9.00 5.55 - - 0.045 22.13 2.86 8.44 0.34 7.38 0.17 5.10 263.69 0 0.90 0 0.35 11434.50 0.84 837.56 21.11 21110.49 3.97 Catchment E

C3 C2 19.88 525 - - - Twin Pipe 6.83 5.70 3.95 3.15 2.36 2.03 0.040 24.84 0.19 1.60 0.12 5.00 0.07 5.27 261.80 1990 0.90 0 0.35 14160.00 1.03 1029.74 1.95 1949.06 52.83 Access Road R6 & R7+Catchment E

C2 3-Cell 3500(W) X 2700(H) BC 32.60 1200 - - - Twin Pipe 7.20 5.70 2.82 2.23 3.18 2.27 0.018 55.25 1.02 3.67 0.28 5.52 0.10 7.99 237.40 1290 0.90 0 0.35 68290.00 4.50 4503.40 11.24 11242.37 40.06 Catchment B, C, E & H

C4 C3 11.00 300 - - - Pipe 5.42 6.83 3.93 3.69 1.19 2.84 0.022 45.83 0.06 0.92 0.07 2.60 0.07 5.00 264.82 350 0.90 1770 0.35 934.50 0.07 68.74 0.17 165.11 41.64 Part of Catchment H

C16 Channel D1 - 1500W 4.30 457 - - - Twin Pipe 133.45 132.00 131.85 131.00 1.14 0.54 0.198 5.06 0.15 1.40 0.11 10.24 0.01 5.00 264.82 0 0.90 7270 0.35 2544.50 0.19 187.18 3.02 3023.75 6.19 Catchment D1

Channel D1 - 1500W C15 76.80 - 1500 1000 2 Trapezoidal 132.00 111.68 131.00 110.68 - - 0.265 3.78 2.86 8.44 0.34 17.86 0.07 5.01 264.74 0 0.90 17850 0.35 8792.00 0.65 646.57 51.09 51086.12 1.27 Catchment D1

C15 Channel D1 - 1500W (Section 1) 17.60 762 - - - Twin Pipe 111.68 109.00 108.41 108.00 2.51 0.24 0.023 42.93 0.41 2.33 0.18 4.76 0.06 5.08 263.94 0 0.90 0 0.35 8792.00 0.64 644.59 3.91 3910.69 16.48 Catchment D1

Channel D1 - 1500W (Section 1) Channel D1 - 1500W (Section 2) 119.61 - 1500 1000 2 Trapezoidal 110.00 88.00 109.00 87.00 - - 0.184 5.44 2.86 8.44 0.34 14.89 0.13 5.14 263.25 800 0.90 18850 0.35 16109.50 1.18 1178.01 42.59 42594.09 2.77 Catchment D1 and Access Road R1

Channel D1 - 1500W (Section 2) C11 178.09 - 1500 1000 2 Trapezoidal 88.00 72.00 87.00 71.00 - - 0.090 11.13 2.86 8.44 0.34 10.41 0.29 5.27 261.78 0 0.90 23630 0.35 24380.00 1.77 1772.86 29.77 29768.84 5.96 Catchment D3

C11
Channel D1 - 1200 Stepped Channel 

(Section 1)
182.79 - 1200 - - U-Shaped Stepped 72.00 56.00 70.80 54.80 - - 0.088 11.42 1.29 3.08 0.42 11.79 0.26 5.56 258.76 1850 0.90 17930 0.35 32320.50 2.32 2323.10 15.16 15155.46 15.33 Access Road R2 and R3

Channel D1 - 1200 Stepped Channel 

(Section 1)

Channel D1 - 1200 Stepped Channel 

(Section 2)
78.49 - 1200 - - U-Shaped Stepped 56.00 54.00 54.80 52.80 - - 0.025 39.25 1.29 3.08 0.42 6.36 0.21 5.82 256.13 510 0.90 0 0.35 32779.50 2.33 2332.14 8.18 8176.98 28.52 Access Road R4

Channel D1 - 1200 Stepped Channel 

(Section 2)
Channel D1 - 1500 Stepped Channel 195.24 - 1500 - - U-Shaped Stepped 54.00 6.00 52.50 4.50 - - 0.246 4.07 2.01 3.86 0.52 22.93 0.14 6.02 254.10 450 0.90 42050 0.35 47902.00 3.38 3381.14 46.05 46051.97 7.34 Catchment D2 and Access Road R5

MH1 MH2 32.89 750 - - - Pipe 6.02 5.59 3.78 3.37 1.49 1.47 0.012 80.22 0.40 2.29 0.17 3.44 0.16 5.00 264.82 4620 0.90 8550 0.35 7150.50 0.53 526.01 1.37 1367.27 38.47 Catchment I

MH2 MH4 49.84 750 - - - Pipe 5.59 5.43 3.36 3.11 1.48 1.57 0.005 199.36 0.40 2.29 0.17 2.16 0.38 5.00 264.82 0 0.90 0 0.35 7150.50 0.53 526.01 0.86 860.76 61.11 Catchment I

MH4 MH5 36.76 750 - - - Pipe 5.43 5.37 3.09 2.69 1.59 1.93 0.011 91.90 0.40 2.29 0.17 3.21 0.19 5.00 264.82 0 0.90 0 0.35 7150.50 0.53 526.01 1.28 1276.21 41.22 Catchment I

MH5 MH6 39.07 900 - - - Pipe 5.37 5.36 2.66 2.32 1.81 2.14 0.009 114.91 0.57 2.75 0.21 3.20 0.20 5.00 264.82 0 0.90 0 0.35 7150.50 0.53 526.01 1.83 1833.98 28.68 Catchment I

MH6 C7 57.69 1050 - - - Pipe 5.36 6.66 2.28 1.83 2.03 3.78 0.008 128.20 0.78 3.21 0.24 3.33 0.29 5.00 264.82 0 0.90 0 0.35 7150.50 0.53 526.01 2.59 2593.76 20.28 Catchment I

C7 1-Cell 3000(W) X 3000(H) BC 99.00 1350 - - - Pipe 6.66 - 1.76 1.38 3.55 - 0.004 260.53 1.29 4.12 0.31 2.70 0.61 5.00 264.82 0 0.90 15340 0.35 12519.50 0.92 920.96 3.48 3484.69 26.43 Catchment F

3-Cell 3500(W) X 2700(H) BC 5-Cell 3500(W) X 3200(H) BC - - 3500 2700 1 Box Culvert - - - - 0.002 500.00 8.51 8.36 1.02 3.23 - 5.00 264.82 279750 0.90 1703500 0.35 848000.00 62.38 62380.76 82.44 82444.41 75.66

1-Cell 3000(W) X 3000(H) BC 1-Cell 3000(W) X 3200(H) BC 22.635 - 3000 3000 1 Box Culvert - - - - 0.005 185.00 8.10 8.40 0.96 5.13 0.07 5.00 264.82 8230 0.90 321890 0.35 120068.50 8.83 8832.50 41.52 41518.50 21.27

1-Cell 3000(W) X 3200(H) BC 2-Cell 3000(W) X 3200(H) BC 24 - 3000 3200 1 Box Culvert - - - - 0.001 700.00 8.64 8.76 0.99 2.68 0.15 5.07 263.99 0 0.90 0 0.35 120068.50 8.80 8804.83 23.11 23112.30 38.10

2-Cell 3000(W) X 3200(H) BC 5-Cell 3500(W) X 3200(H) BC 197.745 - 3000 3200 1 Box Culvert - - - - 0.001 800.00 8.64 8.76 0.99 2.50 1.32 5.22 262.34 119100 0.90 434200 0.35 379228.50 27.64 27635.09 43.24 43239.15 63.91

Existing Channels within GLA-TSK 500 - 50-Year

Existing Public Drainage Syetm (Box Culverts) - 50-Year

RemarkIntensity Paved Area
Runoff 

Coefficient
Unpaved Area

Runoff 

Coefficient

Cumulative 

Effective 

Catchment 

Area

Q Q Capacity Capacity

Percent of 

Flow to 

Capacity

US GL DS GL TcDS IL
US

Soil Cover

DS

Soil Cover
Gradient Gradient

Pipe/ Channel 

Area
Perimeter R =A/P

Velocity at 

Full Bore
TfUS IL

Table A1 Capacity Checking of Existing Drainage System before PRS Development and Road Widening

(5) (27) (28)

US MH DS MH Length Pipe Size (d) Bottom Width
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Column 1 Upstream Manhole/ Box Culvert Reference Column 22 Paved Catchment Area in m
2

Column 2 Downstream Manhole/ Box Culvert Reference Column 23 Runoff Coefficient of Paved Runoff Coefficient; K=0.90 for Paved Area

Column 3 Pipe/Box Culvert Length Column 24 Unpaved Area Catchment Area in m
2

Column 4 Pipe Size in mm Column 25 Runoff Coefficient of Unpaved Area Catchment Area in m
2
, K=0.35 for Unpaved Area

Column 5 Box Culvert Width and Height in mm Column 26 Cumulative Effective Catchment Area (Effective Catchment Area = Catchment Area x Runoff Coefficient)

Column 6 Channel or Pipe Column 27 Peak Runoff in m
3
/sec and l/sec

Column 7 Upstream Manhole/ Catchpit Ground Level in mPD Column 28 Pipe/ Channel Capacity 

Column 8 Downstream Manhole/ Catchpit Ground Level in mPD Column 29 Percentage of Flow to Pipe/ Channel Capacity

Column 9 Upstream Manhole/ Catchpit Invert Level in mPD Column 30 Remark

Column 10 Downstream Manhole/ Catchpit Invert Level in mPD

Column 11 Upstream Soil Cover to Pipe

Column 12 Downstream Soil Cover to Pipe

Column 13 Pipe/ Channel Gradient

Column 14 Pipe/ Channel Gradient (1 in X) = 1 / Gradient from Column  12

Column 15 Drain Flow Area in m
2

Column 16 Wetted Perimeter in m

Column 17 Hydraulic Radius in m (R=A/P)

Column 18 Velocity at Full Bore from Manning Equation for Box Culvert/ Channels

where n= 0.014 Box Culvert/ Surface Channels (Extracted DSD Stormwater Drainage Manual Table 13)

0.060 Baffled Channel

Velocity at Full bore from Colebrook-White Equation for Pipe

where v= 0.000001

Column 19 Time of Flow Tf (Length from Column 3/ Velocity at Full Bore from Column 18)

Column 20 Time of Concentration Tc (Time of Inlet = 5min + Time of Flow from Column 19) #REF!

Column 21 Rainfall Intensity in mm/hr

where,

50-Year 200-Year

a= 505.5 508.8 (Extracted from DSD Stormwater Drainage Manual Table 3a)

b= 3.29 3.46

c= 0.355 0.322

to = 5 minutes ks = 0.15 (Precast Concrete Pipe - Normal) 0.06 (Precast Concrete Pipe - Good)

(1) (2) (3) (4) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (29) (30)

(m) (mm) (mm) (mm) (X:1) (mPD) (mPD) (mPD) (mPD) (m) (m) (1 in x) (m
2
) (m) (m) (m/sec) (mins) (mins) (mm/hr) (m

2
) (m

2
) (m

2
) (m

3
/sec) (l/sec) (m

3
/sec) (l/sec) (%)
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Unpaved Area
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Catchment 
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Flow to 
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US GL DS GL TcDS IL
US

Soil Cover

DS

Soil Cover
Gradient Gradient

Pipe/ Channel 

Area
Perimeter R =A/P

Velocity at 

Full Bore
TfUS IL

Table A1 Capacity Checking of Existing Drainage System before PRS Development and Road Widening

(5) (27) (28)

US MH DS MH Length Pipe Size (d) Bottom Width
Channel 
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Side Slope 
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C18 Channel B - 1000W 7.00 457 - - - Pipe 132.39 131.00 130.73 130.00 1.20 0.54 0.104 9.59 0.15 1.40 0.11 7.42 0.02 5.00 283.96 0 0.90 10140 0.35 3549.00 0.28 279.94 1.10 1096.07 25.54 Catchment B

Channel B - 1000W Channel B - 1500W 99.32 - 1000 1000 2 Trapezoidal 131.00 101.00 130.00 100.00 - - 0.302 3.31 2.56 7.14 0.36 4.62 0.36 5.02 283.79 0 0.90 14890 0.35 8760.50 0.69 690.60 11.84 11838.01 5.83 Catchment B

Channel B - 1500W Channel B - 2200 W (Section 1) 76.36 - 1500 1000 2 Trapezoidal 101.00 82.00 100.00 81.00 - - 0.249 4.02 2.86 8.44 0.34 4.04 0.31 5.37 280.04 0 0.90 12040 0.35 12974.50 1.01 1009.25 11.56 11559.59 8.73 Catchment B

Channel B - 2200 W (Section 1) Channel B - 2200 W (Section 2) 247.85 - 2200 1000 2 Trapezoidal 82.00 20.00 81.00 19.00 - - 0.250 4.00 3.29 9.78 0.34 4.03 1.02 5.69 276.89 0 0.90 40620 0.35 27191.50 2.09 2091.44 13.26 13264.46 15.77 Catchment B

Channel B - 2200 W (Section 2) Channel B - 3300 W 48.80 - 2200 1000 2 Trapezoidal 20.00 16.00 19.00 15.00 - - 0.082 12.20 3.29 9.78 0.34 2.31 0.35 6.71 267.59 0 0.90 0 0.35 27191.50 2.02 2021.16 7.59 7592.91 26.62 Catchment B

C17 Channel C - 1000W 4.65 457 - - - Twin Pipe 133.78 131.00 130.74 130.00 2.58 0.54 0.159 6.28 0.15 1.40 0.11 9.18 0.01 5.00 283.96 0 0.90 5970 0.35 2089.50 0.16 164.81 2.71 2711.51 6.08 Catchment C

Channel C - 1000W Channel C - 1500W 55.60 - 1000 1000 2 Trapezoidal 131.00 115.00 130.00 114.00 - - 0.288 3.48 2.56 7.14 0.36 4.51 0.21 5.01 283.87 0 0.90 7160 0.35 4595.50 0.36 362.37 11.55 11554.71 3.14 Catchment C

Channel C - 1500W Channel C - 2200 W (Section 1) 82.00 - 1500 1000 2 Trapezoidal 115.00 92.00 114.00 91.00 - - 0.280 3.57 2.86 8.44 0.34 4.29 0.32 5.21 281.69 0 0.90 11160 0.35 8501.50 0.67 665.21 12.27 12273.13 5.42 Catchment C

Channel C - 2200 W (Section 1) Channel B - 2200 W (Section 2) 250.00 - 2200 1000 2 Trapezoidal 82.00 32.00 81.00 31.00 - - 0.200 5.00 3.29 9.78 0.34 3.61 1.16 5.53 278.44 0 0.90 47450 0.35 25109.00 1.94 1942.01 11.86 11860.51 16.37 Catchment C

Channel B - 2200 W (Section 2) Channel B - 3300 W 163.00 - 2200 1000 2 Trapezoidal 32.00 16.00 31.00 15.00 - - 0.098 10.19 3.29 9.78 0.34 2.53 1.08 6.69 267.80 0 0.90 1910 0.35 25777.50 1.92 1917.58 8.31 8309.11 23.08 Catchment C

Channel B - 3300 W C2 129.67 - 3300 1200 2 Trapezoidal 16.00 7.20 14.80 6.00 - - 0.068 14.74 5.29 13.38 0.40 2.34 0.92 7.07 264.67 0 0.90 0 0.35 52969.00 3.89 3894.27 12.38 12383.20 31.45 Catchment B & C

C20 Channel E - 1500W (Section 1) 6.08 457 - - - Twin Pipe 38.05 37.00 36.77 36.00 0.82 0.54 0.127 7.90 0.15 1.40 0.11 8.19 0.01 5.00 283.96 0 0.90 9620 0.35 3367.00 0.27 265.58 2.42 2417.27 10.99 Catchment E

Channel E - 1500W (Section 1) Channel E - 1500W (Section 2) 99.32 - 1000 1000 2 Trapezoidal 37.00 10.00 36.00 9.00 - - 0.272 3.68 2.56 7.14 0.36 18.80 0.09 5.01 283.83 0 0.90 23050 0.35 11434.50 0.90 901.50 48.13 48130.80 1.87 Catchment E

Channel E - 1500W (Section 2) C3 76.36 - 1500 1000 2 Trapezoidal 10.00 6.83 9.00 5.55 - - 0.045 22.13 2.86 8.44 0.34 7.38 0.17 5.10 282.88 0 0.90 0 0.35 11434.50 0.90 898.51 21.11 21110.49 4.26 Catchment E

C3 C2 19.88 525 - - - Twin Pipe 6.83 5.70 3.95 3.15 2.36 2.03 0.040 24.84 0.19 1.60 0.12 5.00 0.07 5.27 281.07 1990 0.90 0 0.35 14160.00 1.11 1105.55 1.95 1949.06 56.72 Access Road R6 & R7+Catchment E

C2 3-Cell 3500(W) X 2700(H) BC 32.60 1200 - - - Twin Pipe 7.20 5.70 2.82 2.23 3.18 2.27 0.018 55.25 1.02 3.67 0.28 5.52 0.10 7.99 257.60 1290 0.90 0 0.35 68290.00 4.89 4886.52 11.24 11242.37 43.47 Catchment B, C, E & H

C4 C3 11.00 300 - - - Pipe 5.42 6.83 3.93 3.69 1.19 2.84 0.022 45.83 0.06 0.92 0.07 2.60 0.07 5.00 283.96 350 0.90 1770 0.35 934.50 0.07 73.71 0.17 165.11 44.64 Part of Catchment H

C16 Channel D1 - 1500W 4.30 457 - - - Twin Pipe 133.45 132.00 131.85 131.00 1.14 0.54 0.198 5.06 0.15 1.40 0.11 10.24 0.01 5.00 283.96 0 0.90 7270 0.35 2544.50 0.20 200.70 3.02 3023.75 6.64 Catchment D1

Channel D1 - 1500W C15 76.80 - 1500 1000 2 Trapezoidal 132.00 111.68 131.00 110.68 - - 0.265 3.78 2.86 8.44 0.34 17.86 0.07 5.01 284.14 0.90 17850 0.35 8792.00 0.69 693.93 51.09 51086.12 1.36 Catchment D1

C15 Channel D1 - 1500W (Section 1) 17.60 762 - - - Twin Pipe 111.68 109.00 108.41 108.00 2.51 0.24 0.023 42.93 0.41 2.33 0.18 4.76 0.06 5.08 283.11 0 0.90 0 0.35 8792.00 0.69 691.43 3.91 3910.69 17.68 Catchment D1

Channel D1 - 1500W (Section 1) Channel D1 - 1500W (Section 2) 119.61 - 1500 1000 2 Trapezoidal 110.00 88.00 109.00 87.00 - - 0.184 5.44 2.86 8.44 0.34 14.89 0.13 5.14 282.72 800 0.90 18850 0.35 16109.50 1.27 1265.11 42.59 42594.09 2.97 Catchment D1 and Access Road R1

Channel D1 - 1500W (Section 2) C11 178.09 - 1500 1000 2 Trapezoidal 88.00 72.00 87.00 71.00 - - 0.090 11.13 2.86 8.44 0.34 10.41 0.29 5.27 281.31 0 0.90 23630 0.35 24380.00 1.91 1905.11 29.77 29768.84 6.40 Catchment D3

C11
Channel D1 - 1200 Stepped Channel 

(Section 1)
182.79 - 1200 - - U-Shaped Stepped 72.00 56.00 70.80 54.80 - - 0.088 11.42 1.29 3.08 0.42 11.79 0.26 5.56 278.42 1850 0.90 17930 0.35 32320.50 2.50 2499.61 15.16 15155.46 16.49 Access Road R2 and R3

Channel D1 - 1200 Stepped Channel 

(Section 1)

Channel D1 - 1200 Stepped Channel 

(Section 2)
78.49 - 1200 - - U-Shaped Stepped 56.00 54.00 54.80 52.80 - - 0.025 39.25 1.29 3.08 0.42 6.36 0.21 5.82 275.90 510 0.90 0 0.35 32779.50 2.51 2512.15 8.18 8176.98 30.72 Access Road R4

Channel D1 - 1200 Stepped Channel 

(Section 2)
Channel D1 - 1500 Stepped Channel 195.24 - 1500 - - U-Shaped Stepped 54.00 6.00 52.50 4.50 - - 0.246 4.07 2.01 3.86 0.52 22.93 0.14 6.02 273.96 450 0.90 42050 0.35 47902.00 3.65 3645.28 46.05 46051.97 7.92 Catchment D2 and Access Road R5

MH1 MH2 32.89 750 - - - Pipe 6.02 5.59 3.78 3.37 1.49 1.47 0.012 80.22 0.40 2.29 0.17 3.44 0.16 5.00 283.96 4620 0.90 8550 0.35 7150.50 0.56 564.02 1.37 1367.27 41.25 Catchment I

MH2 MH4 49.84 750 - - - Pipe 5.59 5.43 3.36 3.11 1.48 1.57 0.005 199.36 0.40 2.29 0.17 2.16 0.38 5.00 283.96 0 0.90 0 0.35 7150.50 0.56 564.02 0.86 860.76 65.53 Catchment I

MH4 MH5 36.76 750 - - - Pipe 5.43 5.37 3.09 2.69 1.59 1.93 0.011 91.90 0.40 2.29 0.17 3.21 0.19 5.00 283.96 0 0.90 0 0.35 7150.50 0.56 564.02 1.28 1276.21 44.19 Catchment I

MH5 MH6 39.07 900 - - - Pipe 5.37 5.36 2.66 2.32 1.81 2.14 0.009 114.91 0.57 2.75 0.21 3.20 0.20 5.00 283.96 0 0.90 0 0.35 7150.50 0.56 564.02 1.83 1833.98 30.75 Catchment I

MH6 C7 57.69 1050 - - - Pipe 5.36 6.66 2.28 1.83 2.03 3.78 0.008 128.20 0.78 3.21 0.24 3.33 0.29 5.00 283.96 0 0.90 0 0.35 7150.50 0.56 564.02 2.59 2593.76 21.75 Catchment I

C7 1-Cell 3000(W) X 3000(H) BC 99.00 1350 - - - Pipe 6.66 - 1.76 1.38 3.55 - 0.004 260.53 1.29 4.12 0.31 2.70 0.61 5.00 283.96 0 0.90 15340 0.35 12519.50 0.99 987.51 3.48 3484.69 28.34 Catchment F

3-Cell 3500(W) X 2700(H) BC 5-Cell 3500(W) X 3200(H) BC - - 3500 2700 1 Box Culvert - - - - 0.002 500.00 8.51 8.36 1.02 3.23 - 5.00 284.22 279750 0.90 1703500 0.35 848000.00 66.95 66948.56 82.44 82444.41 81.20

1-Cell 3000(W) X 3000(H) BC 1-Cell 3000(W) X 3200(H) BC 22.635 - 3000 3000 1 Box Culvert - - - - 0.005 185.00 8.10 8.40 0.96 5.13 0.07 5.00 284.22 8230 0.90 321890 0.35 120068.50 9.48 9479.26 41.52 41518.50 22.83

1-Cell 3000(W) X 3200(H) BC 2-Cell 3000(W) X 3200(H) BC 24 - 3000 3200 1 Box Culvert - - - - 0.001 700.00 8.64 8.76 0.99 2.68 0.15 5.07 283.42 0 0.90 0 0.35 120068.50 9.45 9452.86 23.11 23112.30 40.90

2-Cell 3000(W) X 3200(H) BC 5-Cell 3500(W) X 3200(H) BC 197.745 - 3000 3200 1 Box Culvert - - - - 0.001 800.00 8.64 8.76 0.99 2.50 1.32 5.22 281.84 119100 0.90 434200 0.35 379228.50 29.69 29689.70 43.24 43239.15 68.66

Existing Channels within GLA-TSK 500 - 200-Year

Existing Public Drainage Syetm (Box Culverts) - 200-Year



Column 1 Upstream Manhole/ Box Culvert Reference Column 22 Paved Catchment Area in m
2

Column 2 Downstream Manhole/ Box Culvert Reference Column 23 Runoff Coefficient of Paved Runoff Coefficient; K=0.90 for Paved Area

Column 3 Pipe/Box Culvert Length Column 24 Unpaved Area Catchment Area in m
2

Column 4 Pipe Size in mm Column 25 Runoff Coefficient of Unpaved Area Catchment Area in m
2
, K=0.35 for Unpaved Area

Column 5 Box Culvert Width and Height in mm Column 26 Cumulative Effective Catchment Area (Effective Catchment Area = Catchment Area x Runoff Coefficient)

Column 6 Channel or Pipe Column 27 Peak Runoff in m
3
/sec and l/sec

Column 7 Upstream Manhole/ Catchpit Ground Level in mPD Column 28 Pipe/ Channel Capacity 

Column 8 Downstream Manhole/ Catchpit Ground Level in mPD Column 29 Percentage of Flow to Pipe/ Channel Capacity

Column 9 Upstream Manhole/ Catchpit Invert Level in mPD Column 30 Remark

Column 10 Downstream Manhole/ Catchpit Invert Level in mPD

Column 11 Upstream Soil Cover to Pipe

Column 12 Downstream Soil Cover to Pipe

Column 13 Pipe/ Channel Gradient

Column 14 Pipe/ Channel Gradient (1 in X) = 1 / Gradient from Column  12

Column 15 Drain Flow Area in m
2

Column 16 Wetted Perimeter in m

Column 17 Hydraulic Radius in m (R=A/P)

Column 18 Velocity at Full Bore from Manning Equation for Box Culvert/ Channels

where n= 0.014 Box Culvert/ Surface Channels (Extracted DSD Stormwater Drainage Manual Table 13)

0.060 Baffled Channel

Velocity at Full bore from Colebrook-White Equation for Pipe

where v= 0.000001

Column 19 Time of Flow Tf (Length from Column 3/ Velocity at Full Bore from Column 18)

Column 20 Time of Concentration Tc (Time of Inlet = 5min + Time of Flow from Column 19)

Column 21 Rainfall Intensity in mm/hr

where,

50-Year 200-Year

a= 505.5 508.8 (Extracted from DSD Stormwater Drainage Manual Table 3a)

b= 3.29 3.46

c= 0.355 0.322

to = 5 minutes ks = 0.15 (Precast Concrete Pipe - Normal) 0.06 (Precast Concrete Pipe - Good)

(1) (2) (3) (4) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (29) (30)

(m) (mm) (mm) (mm) (X:1) (mPD) (mPD) (mPD) (mPD) (m) (m) (1 in x) (m
2
) (m) (m) (m/sec) (mins) (mins) (mm/hr) (m

2
) (m

2
) (m

2
) (m

3
/sec) (l/sec) (m

3
/sec) (l/sec) (%)

C18 Channel B - 1000W 7.00 457 - - - Pipe 132.39 131.00 130.73 130.00 1.20 0.54 0.104 9.59 0.15 1.40 0.11 7.42 0.02 5.00 264.82 9080 0.90 1060 0.35 8543.00 0.63 628.44 1.10 1096.07 57.34 Catchment B (9080 sqm from Upper Platform)

Channel B - 1000W Channel B - 1500W 99.32 - 1000 1000 2 Trapezoidal 131.00 101.00 130.00 100.00 - - 0.302 3.31 2.56 7.14 0.36 4.62 0.36 5.02 264.65 0 0.90 14890 0.35 13754.50 1.01 1011.13 11.84 11838.01 8.54 Catchment B

Channel B - 1500W Channel B - 2200 W (Section 1) 76.36 - 1500 1000 2 Trapezoidal 101.00 82.00 100.00 81.00 - - 0.249 4.02 2.86 8.44 0.34 4.04 0.31 5.37 260.71 0 0.90 12040 0.35 17968.50 1.30 1301.27 11.56 11559.59 11.26 Catchment B

Channel B - 2200 W (Section 1) Channel B - 2200 W (Section 2) 247.85 - 2200 1000 2 Trapezoidal 82.00 20.00 81.00 19.00 - - 0.250 4.00 3.29 9.78 0.34 4.03 1.02 5.69 257.43 0 0.90 40620 0.35 32185.50 2.30 2301.51 13.26 13264.46 17.35 Catchment B

Channel B - 2200 W (Section 2) Channel B - 3300 W 48.80 - 2200 1000 2 Trapezoidal 20.00 16.00 19.00 15.00 - - 0.082 12.20 3.29 9.78 0.34 2.31 0.35 6.71 247.74 0 0.90 0 0.35 32185.50 2.21 2214.90 7.59 7592.91 29.17 Catchment B

C17 Channel C - 1000W 4.65 457 - - - Twin Pipe 133.78 131.00 130.74 130.00 2.58 0.54 0.159 6.28 0.15 1.40 0.11 9.18 0.01 5.00 264.82 5820 0.90 150 0.35 5290.50 0.39 389.18 2.71 2711.51 14.35 Catchment C (5820 sqm from Upper Platform)

Channel C - 1000W Channel C - 1500W 55.60 - 1000 1000 2 Trapezoidal 131.00 115.00 130.00 114.00 - - 0.288 3.48 2.56 7.14 0.36 4.51 0.21 5.01 264.73 0 0.90 7160 0.35 7796.50 0.57 573.32 11.55 11554.71 4.96 Catchment C

Channel C - 1500W Channel C - 2200 W (Section 1) 82.00 - 1500 1000 2 Trapezoidal 115.00 92.00 114.00 91.00 - - 0.280 3.57 2.86 8.44 0.34 4.29 0.32 5.21 262.44 0 0.90 11160 0.35 11702.50 0.85 853.12 12.27 12273.13 6.95 Catchment C

Channel C - 2200 W (Section 1) Channel B - 2200 W (Section 2) 250.00 - 2200 1000 2 Trapezoidal 82.00 32.00 81.00 31.00 - - 0.200 5.00 3.29 9.78 0.34 3.61 1.16 5.53 259.04 0 0.90 47450 0.35 28310.00 2.04 2037.05 11.86 11860.51 17.18 Catchment C

Channel B - 2200 W (Section 2) Channel B - 3300 W 163.00 - 2200 1000 2 Trapezoidal 32.00 16.00 31.00 15.00 - - 0.098 10.19 3.29 9.78 0.34 2.53 1.08 6.69 247.96 0 0.90 1910 0.35 28978.50 2.00 1995.98 8.31 8309.11 24.02 Catchment C

Channel B - 3300 W C2 129.67 - 3300 1200 2 Trapezoidal 16.00 7.20 14.80 6.00 - - 0.068 14.74 5.29 13.38 0.40 2.34 0.92 7.07 244.71 0 0.90 0 0.35 61164.00 4.16 4157.68 12.38 12383.20 33.58 Catchment B & C

C20 Channel E - 1500W (Section 1) 6.08 457 - - - Twin Pipe 38.05 37.00 36.77 36.00 0.82 0.54 0.127 7.90 0.15 1.40 0.11 8.19 0.01 5.00 264.82 8960 0.90 660 0.35 8295.00 0.61 610.20 2.42 2417.27 25.24 Catchment E (8960 from Middle Platform)

Channel E - 1500W (Section 1) Channel E - 1500W (Section 2) 99.32 - 1000 1000 2 Trapezoidal 37.00 10.00 36.00 9.00 - - 0.272 3.68 2.56 7.14 0.36 18.80 0.09 5.01 264.68 3700 0.90 16880 0.35 17533.00 1.29 1289.08 48.13 48130.80 2.68 Catchment E (3700 from Lower Platform)

Channel E - 1500W (Section 2) C3 76.36 - 1500 1000 2 Trapezoidal 10.00 6.83 9.00 5.55 - - 0.045 22.13 2.86 8.44 0.34 7.38 0.17 5.10 263.69 0 0.90 0 0.35 17533.00 1.28 1284.26 21.11 21110.49 6.08 Catchment E

C3 C2 19.88 525 - - - Twin Pipe 6.83 5.70 3.95 3.15 2.36 2.03 0.040 24.84 0.19 1.60 0.12 5.00 0.07 5.27 261.80 4710 0.90 0 0.35 23168.50 1.68 1684.85 1.95 1949.06 86.44 Access Road R6 & R7+Catchment E

C2 3-Cell 3500(W) X 2700(H) BC 32.60 1200 - - - Twin Pipe 7.20 5.70 2.82 2.23 3.18 2.27 0.018 55.25 1.02 3.67 0.28 5.52 0.10 7.99 237.40 1290 0.90 0 0.35 85493.50 5.64 5637.89 11.24 11242.37 50.15 Catchment B, C, E & H

C4 C3 11.00 300 - - - Pipe 5.42 6.83 3.93 3.69 1.19 2.84 0.022 45.83 0.06 0.92 0.07 2.60 0.07 5.00 264.82 1190 0.90 930 0.35 1396.50 0.10 102.73 0.17 165.11 62.22 Part of Catchment H (840 sqm from Central Fodder Store)

C16 Channel D1 - 1500W 4.30 457 - - - Twin Pipe 133.45 132.00 131.85 131.00 1.14 0.54 0.198 5.06 0.15 1.40 0.11 10.24 0.01 5.00 264.82 5590 0.90 1680 0.35 5619.00 0.41 413.35 3.02 3023.75 13.67 Catchment D1 (5590 from Upper Platform)

Channel D1 - 1500W C15 76.80 - 1500 1000 2 Trapezoidal 132.00 111.68 131.00 110.68 - - 0.265 3.78 2.86 8.44 0.34 17.86 0.07 5.01 264.74 0 0.90 17850 0.35 11866.50 0.87 872.66 51.09 51086.12 1.71 Catchment D1

C15 Channel D1 - 1500W (Section 1) 17.60 762 - - - Twin Pipe 111.68 109.00 108.41 108.00 2.51 0.24 0.023 42.93 0.41 2.33 0.18 4.76 0.06 5.08 263.94 0 0.90 0 0.35 11866.50 0.87 870.00 3.91 3910.69 22.25 Catchment D1

Channel D1 - 1500W (Section 1) Channel D1 - 1500W (Section 2) 119.61 - 1500 1000 2 Trapezoidal 110.00 88.00 109.00 87.00 - - 0.184 5.44 2.86 8.44 0.34 14.89 0.13 5.14 263.25 2300 0.90 18850 0.35 20534.00 1.50 1501.56 42.59 42594.09 3.53 Catchment D1 and Access Road R1

Channel D1 - 1500W (Section 2) C11 178.09 - 1500 1000 2 Trapezoidal 88.00 72.00 87.00 71.00 - - 0.090 11.13 2.86 8.44 0.34 10.41 0.29 5.27 261.78 0 0.90 23630 0.35 28804.50 2.09 2094.60 29.77 29768.84 7.04 Catchment D3

C11
Channel D1 - 1200 Stepped Channel 

(Section 1)
182.79 - 1200 - - U-Shaped Stepped 72.00 56.00 70.80 54.80 - - 0.088 11.42 1.29 3.08 0.42 11.79 0.26 5.56 258.76 4420 0.90 17930 0.35 39058.00 2.81 2807.37 15.16 15155.46 18.52 Access Road R2 and R3

Channel D1 - 1200 Stepped Channel 

(Section 1)

Channel D1 - 1200 Stepped Channel 

(Section 2)
78.49 - 1200 - - U-Shaped Stepped 56.00 54.00 54.80 52.80 - - 0.025 39.25 1.29 3.08 0.42 6.36 0.21 5.82 256.13 1200 0.90 0 0.35 40138.00 2.86 2855.67 8.18 8176.98 34.92 Access Road R4

Channel D1 - 1200 Stepped Channel 

(Section 2)
Channel D1 - 1500 Stepped Channel 195.24 - 1500 - - U-Shaped Stepped 54.00 6.00 52.50 4.50 - - 0.246 4.07 2.01 3.86 0.52 22.93 0.14 6.02 254.10 1090 0.90 42050 0.35 55836.50 3.94 3941.20 46.05 46051.97 8.56 Catchment D2 and Access Road R5

MH1 MH2 32.89 750 - - - Pipe 6.02 5.59 3.78 3.37 1.49 1.47 0.012 80.22 0.40 2.29 0.17 3.44 0.16 5.00 264.82 5130 0.90 7030 0.35 7077.50 0.52 520.64 1.37 1367.27 38.08 Catchment I (510 from Lower Platform)

MH2 MH4 49.84 750 - - - Pipe 5.59 5.43 3.36 3.11 1.48 1.57 0.005 199.36 0.40 2.29 0.17 2.16 0.38 5.00 264.82 0 0.90 0 0.35 7077.50 0.52 520.64 0.86 860.76 60.49 Catchment I

MH4 MH5 36.76 750 - - - Pipe 5.43 5.37 3.09 2.69 1.59 1.93 0.011 91.90 0.40 2.29 0.17 3.21 0.19 5.00 264.82 0 0.90 0 0.35 7077.50 0.52 520.64 1.28 1276.21 40.80 Catchment I

MH5 MH6 39.07 900 - - - Pipe 5.37 5.36 2.66 2.32 1.81 2.14 0.009 114.91 0.57 2.75 0.21 3.20 0.20 5.00 264.82 3040 0.90 0 0.35 9813.50 0.72 721.90 1.83 1833.98 39.36 Catchment I (3040 from Lower Platform)

MH6 C7 57.69 1050 - - - Pipe 5.36 6.66 2.28 1.83 2.03 3.78 0.008 128.20 0.78 3.21 0.24 3.33 0.29 5.00 264.82 0 0.90 0 0.35 9813.50 0.72 721.90 2.59 2593.76 27.83 Catchment I

C7 1-Cell 3000(W) X 3000(H) BC 99.00 1350 - - - Pipe 6.66 - 1.76 1.38 3.55 - 0.004 260.53 1.29 4.12 0.31 2.70 0.61 5.00 264.82 440 0.90 15340 0.35 15578.50 1.15 1145.99 3.48 3484.69 32.89 Catchment F (440 from E&M Block from Catchment I)

3-Cell 3500(W) X 2700(H) BC 5-Cell 3500(W) X 3200(H) BC - - 3500 2700 1 Box Culvert - - - - 0.002 500.00 8.51 8.36 1.02 3.23 - 5.00 264.82 316460 0.90 1664320 0.35 867326.00 63.80 63802.42 82.44 82444.41 77.39

1-Cell 3000(W) X 3000(H) BC 1-Cell 3000(W) X 3200(H) BC 22.635 - 3000 3000 1 Box Culvert - - - - 0.005 185.00 8.10 8.40 0.96 5.13 0.07 5.00 264.82 17620 0.90 314970 0.35 126097.50 9.28 9276.01 41.52 41518.50 22.34

1-Cell 3000(W) X 3200(H) BC 2-Cell 3000(W) X 3200(H) BC 24 - 3000 3200 1 Box Culvert - - - - 0.001 700.00 8.64 8.76 0.99 2.68 0.15 5.07 263.99 0 0.90 0 0.35 126097.50 9.25 9246.95 23.11 23112.30 40.01

2-Cell 3000(W) X 3200(H) BC 5-Cell 3500(W) X 3200(H) BC 197.745 - 3000 3200 1 Box Culvert - - - - 0.001 800.00 8.64 8.76 0.99 2.50 1.32 5.22 262.34 119100 0.90 434200 0.35 385257.50 28.07 28074.44 43.24 43239.15 64.93

Table A2 Capacity Checking of Existing Drainage System after PRS Development and Road Widening

(5) (27) (28)

US MH DS MH Length Pipe Size (d) Bottom Width
Channel 

Height

Pipe/ Channel 

Area

Side Slope 

(H:V)

Pipe/ Trapezoidal/ 

Box Culvert
US GL DS GL US IL DS IL

US

Soil Cover

DS

Soil Cover
Gradient Gradient

Cumulative 

Effective 

Catchment 

Area

Perimeter R =A/P
Velocity at Full 

Bore
Tf Tc RemarkQ Q Capacity Capacity

Percent of 

Flow to 

Capacity

Intensity Paved Area
Runoff 

Coefficient
Unpaved Area

Runoff 

Coefficient

Existing Channels within GLA-TSK 500 - 50-Year

Existing Public Drainage Syetm (Box Culverts) - 50-Year
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Column 1 Upstream Manhole/ Box Culvert Reference Column 22 Paved Catchment Area in m
2

Column 2 Downstream Manhole/ Box Culvert Reference Column 23 Runoff Coefficient of Paved Runoff Coefficient; K=0.90 for Paved Area

Column 3 Pipe/Box Culvert Length Column 24 Unpaved Area Catchment Area in m
2

Column 4 Pipe Size in mm Column 25 Runoff Coefficient of Unpaved Area Catchment Area in m
2
, K=0.35 for Unpaved Area

Column 5 Box Culvert Width and Height in mm Column 26 Cumulative Effective Catchment Area (Effective Catchment Area = Catchment Area x Runoff Coefficient)

Column 6 Channel or Pipe Column 27 Peak Runoff in m
3
/sec and l/sec

Column 7 Upstream Manhole/ Catchpit Ground Level in mPD Column 28 Pipe/ Channel Capacity 

Column 8 Downstream Manhole/ Catchpit Ground Level in mPD Column 29 Percentage of Flow to Pipe/ Channel Capacity

Column 9 Upstream Manhole/ Catchpit Invert Level in mPD Column 30 Remark

Column 10 Downstream Manhole/ Catchpit Invert Level in mPD

Column 11 Upstream Soil Cover to Pipe

Column 12 Downstream Soil Cover to Pipe

Column 13 Pipe/ Channel Gradient

Column 14 Pipe/ Channel Gradient (1 in X) = 1 / Gradient from Column  12

Column 15 Drain Flow Area in m
2

Column 16 Wetted Perimeter in m

Column 17 Hydraulic Radius in m (R=A/P)

Column 18 Velocity at Full Bore from Manning Equation for Box Culvert/ Channels

where n= 0.014 Box Culvert/ Surface Channels (Extracted DSD Stormwater Drainage Manual Table 13)

0.060 Baffled Channel

Velocity at Full bore from Colebrook-White Equation for Pipe

where v= 0.000001

Column 19 Time of Flow Tf (Length from Column 3/ Velocity at Full Bore from Column 18)

Column 20 Time of Concentration Tc (Time of Inlet = 5min + Time of Flow from Column 19)

Column 21 Rainfall Intensity in mm/hr

where,

50-Year 200-Year

a= 505.5 508.8 (Extracted from DSD Stormwater Drainage Manual Table 3a)

b= 3.29 3.46

c= 0.355 0.322

to = 5 minutes ks = 0.15 (Precast Concrete Pipe - Normal) 0.06 (Precast Concrete Pipe - Good)

(1) (2) (3) (4) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (29) (30)

(m) (mm) (mm) (mm) (X:1) (mPD) (mPD) (mPD) (mPD) (m) (m) (1 in x) (m
2
) (m) (m) (m/sec) (mins) (mins) (mm/hr) (m

2
) (m

2
) (m

2
) (m

3
/sec) (l/sec) (m

3
/sec) (l/sec) (%)

Table A2 Capacity Checking of Existing Drainage System after PRS Development and Road Widening

(5) (27) (28)

US MH DS MH Length Pipe Size (d) Bottom Width
Channel 

Height

Pipe/ Channel 

Area

Side Slope 

(H:V)

Pipe/ Trapezoidal/ 

Box Culvert
US GL DS GL US IL DS IL

US

Soil Cover

DS

Soil Cover
Gradient Gradient

Cumulative 

Effective 

Catchment 

Area

Perimeter R =A/P
Velocity at Full 

Bore
Tf Tc RemarkQ Q Capacity Capacity

Percent of 

Flow to 

Capacity

Intensity Paved Area
Runoff 

Coefficient
Unpaved Area

Runoff 

Coefficient
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CCHydraulic Checking of Existing Drainage System

Proposed Public Riding School Development at the Restored Tseung Kwan O Landfill II/III (TKOL II/III) in TKO Area 105, Tseung Kwan O (GLA TSK-500)
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C18 Channel B - 1000W 7.00 457 - - - Pipe 132.39 131.00 130.73 130.00 1.20 0.54 0.104 9.59 0.15 1.40 0.11 7.42 0.02 5.00 283.96 9080 0.90 1060 0.35 8543.00 0.67 673.85 1.10 1096.07 61.48 Catchment B (9080 sqm from Upper Platform)

Channel B - 1000W Channel B - 1500W 99.32 - 1000 1000 2 Trapezoidal 131.00 101.00 130.00 100.00 - - 0.302 3.31 2.56 7.14 0.36 4.62 0.36 5.02 283.79 0 0.90 14890 0.35 13754.50 1.08 1084.28 11.84 11838.01 9.16 Catchment B

Channel B - 1500W Channel B - 2200 W (Section 1) 76.36 - 1500 1000 2 Trapezoidal 101.00 82.00 100.00 81.00 - - 0.249 4.02 2.86 8.44 0.34 4.04 0.31 5.37 280.04 0 0.90 12040 0.35 17968.50 1.40 1397.72 11.56 11559.59 12.09 Catchment B

Channel B - 2200 W (Section 1) Channel B - 2200 W (Section 2) 247.85 - 2200 1000 2 Trapezoidal 82.00 20.00 81.00 19.00 - - 0.250 4.00 3.29 9.78 0.34 4.03 1.02 5.69 276.89 0 0.90 40620 0.35 32185.50 2.48 2475.55 13.26 13264.46 18.66 Catchment B

Channel B - 2200 W (Section 2) Channel B - 3300 W 48.80 - 2200 1000 2 Trapezoidal 20.00 16.00 19.00 15.00 - - 0.082 12.20 3.29 9.78 0.34 2.31 0.35 6.71 267.59 0 0.90 0 0.35 32185.50 2.39 2392.36 7.59 7592.91 31.51 Catchment B

C17 Channel C - 1000W 4.65 457 - - - Twin Pipe 133.78 131.00 130.74 130.00 2.58 0.54 0.159 6.28 0.15 1.40 0.11 9.18 0.01 5.00 283.96 5820 0.90 150 0.35 5290.50 0.42 417.30 2.71 2711.51 15.39 Catchment C (5820 sqm from Upper Platform)

Channel C - 1000W Channel C - 1500W 55.60 - 1000 1000 2 Trapezoidal 131.00 115.00 130.00 114.00 - - 0.288 3.48 2.56 7.14 0.36 4.51 0.21 5.01 283.87 0 0.90 7160 0.35 7796.50 0.61 614.77 11.55 11554.71 5.32 Catchment C

Channel C - 1500W Channel C - 2200 W (Section 1) 82.00 - 1500 1000 2 Trapezoidal 115.00 92.00 114.00 91.00 - - 0.280 3.57 2.86 8.44 0.34 4.29 0.32 5.21 281.69 0 0.90 11160 0.35 11702.50 0.92 915.68 12.27 12273.13 7.46 Catchment C

Channel C - 2200 W (Section 1) Channel B - 2200 W (Section 2) 250.00 - 2200 1000 2 Trapezoidal 82.00 32.00 81.00 31.00 - - 0.200 5.00 3.29 9.78 0.34 3.61 1.16 5.53 278.44 0 0.90 47450 0.35 28310.00 2.19 2189.59 11.86 11860.51 18.46 Catchment C

Channel B - 2200 W (Section 2) Channel B - 3300 W 163.00 - 2200 1000 2 Trapezoidal 32.00 16.00 31.00 15.00 - - 0.098 10.19 3.29 9.78 0.34 2.53 1.08 6.69 267.80 0 0.90 1910 0.35 28978.50 2.16 2155.70 8.31 8309.11 25.94 Catchment C

Channel B - 3300 W C2 129.67 - 3300 1200 2 Trapezoidal 16.00 7.20 14.80 6.00 - - 0.068 14.74 5.29 13.38 0.40 2.34 0.92 7.07 264.67 0 0.90 0 0.35 61164.00 4.50 4496.77 12.38 12383.20 36.31 Catchment B & C

C20 Channel E - 1500W (Section 1) 6.08 457 - - - Twin Pipe 38.05 37.00 36.77 36.00 0.82 0.54 0.127 7.90 0.15 1.40 0.11 8.19 0.01 5.00 283.96 8960 0.90 660 0.35 8295.00 0.65 654.29 2.42 2417.27 27.07 Catchment E (8960 from Middle Platform)

Channel E - 1500W (Section 1) Channel E - 1500W (Section 2) 99.32 - 1000 1000 2 Trapezoidal 37.00 10.00 36.00 9.00 - - 0.272 3.68 2.56 7.14 0.36 18.80 0.09 5.01 283.83 3700 0.90 16880 0.35 17533.00 1.38 1382.31 48.13 48130.80 2.87 Catchment E (3700 from Lower Platform)

Channel E - 1500W (Section 2) C3 76.36 - 1500 1000 2 Trapezoidal 10.00 6.83 9.00 5.55 - - 0.045 22.13 2.86 8.44 0.34 7.38 0.17 5.10 282.88 0 0.90 0 0.35 17533.00 1.38 1377.72 21.11 21110.49 6.53 Catchment E

C3 C2 19.88 525 - - - Twin Pipe 6.83 5.70 3.95 3.15 2.36 2.03 0.040 24.84 0.19 1.60 0.12 5.00 0.07 5.27 281.07 4710 0.90 0 0.35 23168.50 1.81 1808.90 1.95 1949.06 92.81 Access Road R6 & R7+Catchment E

C2 3-Cell 3500(W) X 2700(H) BC 32.60 1200 - - - Twin Pipe 7.20 5.70 2.82 2.23 3.18 2.27 0.018 55.25 1.02 3.67 0.28 5.52 0.10 7.99 257.60 1290 0.90 0 0.35 85493.50 6.12 6117.53 11.24 11242.37 54.41 Catchment B, C, E & H

C4 C3 11.00 300 - - - Pipe 5.42 6.83 3.93 3.69 1.19 2.84 0.022 45.83 0.06 0.92 0.07 2.60 0.07 5.00 283.96 1190 0.90 930 0.35 1396.50 0.11 110.15 0.17 165.11 66.72 Part of Catchment H (840 sqm from Central Fodder Store)

C16 Channel D1 - 1500W 4.30 457 - - - Twin Pipe 133.45 132.00 131.85 131.00 1.14 0.54 0.198 5.06 0.15 1.40 0.11 10.24 0.01 5.00 283.96 5590 0.90 1680 0.35 5619.00 0.44 443.21 3.02 3023.75 14.66 Catchment D1 (5590 from Upper Platform)

Channel D1 - 1500W C15 76.80 - 1500 1000 2 Trapezoidal 132.00 111.68 131.00 110.68 - - 0.265 3.78 2.86 8.44 0.34 17.86 0.07 5.01 284.14 0 0.90 17850 0.35 11866.50 0.94 936.60 51.09 51086.12 1.83 Catchment D1

C15 Channel D1 - 1500W (Section 1) 17.60 762 - - - Twin Pipe 111.68 109.00 108.41 108.00 2.51 0.24 0.023 42.93 0.41 2.33 0.18 4.76 0.06 5.08 283.11 0 0.90 0 0.35 11866.50 0.93 933.22 3.91 3910.69 23.86 Catchment D1

Channel D1 - 1500W (Section 1) Channel D1 - 1500W (Section 2) 119.61 - 1500 1000 2 Trapezoidal 110.00 88.00 109.00 87.00 - - 0.184 5.44 2.86 8.44 0.34 14.89 0.13 5.14 282.72 2300 0.90 18850 0.35 20534.00 1.61 1612.58 42.59 42594.09 3.79 Catchment D1 and Access Road R1

Channel D1 - 1500W (Section 2) C11 178.09 - 1500 1000 2 Trapezoidal 88.00 72.00 87.00 71.00 - - 0.090 11.13 2.86 8.44 0.34 10.41 0.29 5.27 281.31 0 0.90 23630 0.35 28804.50 2.25 2250.85 29.77 29768.84 7.56 Catchment D3

C11
Channel D1 - 1200 Stepped Channel 

(Section 1)
182.79 - 1200 - - U-Shaped Stepped 72.00 56.00 70.80 54.80 - - 0.088 11.42 1.29 3.08 0.42 11.79 0.26 5.56 278.42 4420 0.90 17930 0.35 39058.00 3.02 3020.67 15.16 15155.46 19.93 Access Road R2 and R3

Channel D1 - 1200 Stepped Channel 

(Section 1)

Channel D1 - 1200 Stepped Channel 

(Section 2)
78.49 - 1200 - - U-Shaped Stepped 56.00 54.00 54.80 52.80 - - 0.025 39.25 1.29 3.08 0.42 6.36 0.21 5.82 275.90 1200 0.90 0 0.35 40138.00 3.08 3076.09 8.18 8176.98 37.62 Access Road R4

Channel D1 - 1200 Stepped Channel 

(Section 2)
Channel D1 - 1500 Stepped Channel 195.24 - 1500 - - U-Shaped Stepped 54.00 6.00 52.50 4.50 - - 0.246 4.07 2.01 3.86 0.52 22.93 0.14 6.02 273.96 1090 0.90 42050 0.35 55836.50 4.25 4249.09 46.05 46051.97 9.23 Catchment D2 and Access Road R5

MH1 MH2 32.89 750 - - - Pipe 6.02 5.59 3.78 3.37 1.49 1.47 0.012 80.22 0.40 2.29 0.17 3.44 0.16 5.00 283.96 5130 0.90 7030 0.35 7077.50 0.56 558.26 1.37 1367.27 40.83 Catchment I

MH2 MH4 49.84 750 - - - Pipe 5.59 5.43 3.36 3.11 1.48 1.57 0.005 199.36 0.40 2.29 0.17 2.16 0.38 5.00 283.96 0 0.90 0 0.35 7077.50 0.56 558.26 0.86 860.76 64.86 Catchment I

MH4 MH5 36.76 750 - - - Pipe 5.43 5.37 3.09 2.69 1.59 1.93 0.011 91.90 0.40 2.29 0.17 3.21 0.19 5.00 283.96 0 0.90 0 0.35 7077.50 0.56 558.26 1.28 1276.21 43.74 Catchment I

MH5 MH6 39.07 900 - - - Pipe 5.37 5.36 2.66 2.32 1.81 2.14 0.009 114.91 0.57 2.75 0.21 3.20 0.20 5.00 283.96 3040 0.90 0 0.35 9813.50 0.77 774.07 1.83 1833.98 42.21 Catchment I (3040 from Lower Platform)

MH6 C7 57.69 1050 - - - Pipe 5.36 6.66 2.28 1.83 2.03 3.78 0.008 128.20 0.78 3.21 0.24 3.33 0.29 5.00 283.96 0 0.90 0 0.35 9813.50 0.77 774.07 2.59 2593.76 29.84 Catchment I

C7 1-Cell 3000(W) X 3000(H) BC 99.00 1350 - - - Pipe 6.66 - 1.76 1.38 3.55 - 0.004 260.53 1.29 4.12 0.31 2.70 0.61 5.00 283.96 440 0.90 15340 0.35 15578.50 1.23 1228.80 3.48 3484.69 35.26 Catchment F (440 from E&M Block)

3-Cell 3500(W) X 2700(H) BC 5-Cell 3500(W) X 3200(H) BC - - 3500 2700 1 Box Culvert - - - - 0.002 500.00 8.51 8.36 1.02 3.23 - 5.00 284.22 316460 0.90 1664320 0.35 867326.00 68.47 68474.33 82.44 82444.41 83.06

1-Cell 3000(W) X 3000(H) BC 1-Cell 3000(W) X 3200(H) BC 22.635 - 3000 3000 1 Box Culvert - - - - 0.005 185.00 8.10 8.40 0.96 5.13 0.07 5.00 284.22 17620 0.90 314970 0.35 126097.50 9.96 9955.24 41.52 41518.50 23.98

1-Cell 3000(W) X 3200(H) BC 2-Cell 3000(W) X 3200(H) BC 24 - 3000 3200 1 Box Culvert - - - - 0.001 700.00 8.64 8.76 0.99 2.68 0.15 5.07 283.42 0 0.90 0 0.35 126097.50 9.93 9927.52 23.11 23112.30 42.95

2-Cell 3000(W) X 3200(H) BC 5-Cell 3500(W) X 3200(H) BC 197.745 - 3000 3200 1 Box Culvert - - - - 0.001 800.00 8.64 8.76 0.99 2.50 1.32 5.22 281.84 119100 0.90 434200 0.35 385257.50 30.16 30161.71 43.24 43239.15 69.76

Existing Channels within GLA-TSK 500 - 200-Year

Existing Public Drainage Syetm (Box Culverts) - 200-Year
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Wetted Perimeter Flow Area

Flow Area 
(5+1)*1/2 - 0.4*0.5 - ((0.3+0.5)*0.3/2)*2 = 2.56 sq m

Wetted Perimeter
((12+22)0.5)*2+1+0.4*2-0.5*2+0.3*2+((0.12+0.32)0.5)*4=7.14 m

5000

1000

10
00

1500

5500

10
00

Flow AreaWetted Perimeter

Flow Area 
(5.5+1.5)*1/2 - 0.4*0.5*2 - ((0.3+0.5)*0.3/2)*2 = 2.86 sq m

Wetted Perimeter
((12+22)0.5)*2+1.5+0.4*4-0.5*2+0.3*2+((0.12+0.32)0.5)*4 = 8.44 m
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Wetted Perimeter Flow Area
2200

6200

10
00

Flow Area 
(6.2+2.2)*1/2 - 0.55*0.5*2 - ((0.3+0.6)*0.4/2)*2 = 3.29 sq m

Wetted Perimeter
((12+22)0.5)*2+2.2+0.5*4-0.6*2+0.3*2+((0.152+0.42)0.5)*4 = 9.78 m
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Wetted Perimeter

Flow Area

Flow Area 
(8.1+3.3)*1.2/2 - 0.66*0.6*3 - ((0.3+0.6)*0.4/2)*2 = 5.292 sq m

Wetted Perimeter
((1.22+2.42)0.5)*2+3.3+0.6*6-0.6*2+0.3*2+((0.152+0.42)0.5)*4 = 13.38 m
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