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Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long

Final Drainage Impact Assessment

INTRODUCTION

1.1
1.1.1.1

1.1.1.2

1.1.1.3

1.2
1.2.1.1

1.2.1.2

1.2.1.3

Project Background

Ove Arup & Partners Hong Kong Limited (Arup) was appointed by
Hong Kong Housing Authority (HKHA) to conduct a drainage impact
assessment (DIA) for a proposed public housing (PH) development at
a potential site at Wang Chau, Yuen Long. The location of the project
site and its environs in the vicinity are shown in Drawing
226464/OAP/P/011.

This DIA is to assess the likely impacts of the proposed development
on the existing drainage system, formulate the drainage connection
points and recommend the necessary improvement/upgrading/
diversion works.

The site currently falls within an area zoned "Green Belt" (GB)
according to the Approved Ping Shan Outline Zoning Plan (OZP) No.
S/YL-PS/14. Rezoning is required for the proposed PH site.

Objectives of the Report

The report is to present the Drainage Impact Assessment (DIA) due to
the proposed PH development at Wang Chau, Yuen Long. It includes
formulation of proposed storm drain systems and mitigation measures
with an aim to minimize impacts to the existing drainage system,
minimizing flood risk within and around the Project site, as well as
maximizing the land usage within the Project site.

The report substantiates the feasibility of the Project in terms of
capability and serviceability of the systems and satisfies the
requirement of maintenance authority — Drainage Services Department
(DSD).

Specifically, the objectives of this report are set out as follows:

e to take cognisance of the existing, committed and planned
developments which may have bearing on the development;

W to assess the existing flooding susceptibility;
e toassess the flooding susceptibility of the proposed development;

. to assess the likely impacts of the proposed developments on the
existing drainage system upon completion and the impacts on the
proposed developments due to the existing problematic flooding
problem, in particular at the southeast corner of Fuk Hi Street;

. to carry out schematic design of the drainage system arising from
the development including carrying out all necessary hydraulic
analysis to substantiate the proposed scheme;

. to formulate drainage connection points and details for the
proposed developments to illustrate the hydraulic feasibility of
the proposed connection points;
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° to formulate and recommend suitable mitigation measures
including necessary improvement/upgrading/diversion works to
existing and planned drainage systems for the proposed
developments.

1.3 Structure of this Report
1.3.1.1 The structure of this Report is as follows:

Section 1 Introduces the background of the study, as well as the
purpose of this report.

Section 2 Presents the key data of the proposed development on
which the impact assessments 1s based.

Section 3 Assess the impacts on existing and planned storm drain
systems due to the development and formulate
corresponding mitigation measures.

Section 4 Conclusion
1.4 Nomenclature and Abbreviations

14.1.1 The following Table 1.4.1 lists out the meaning of abbreviation for
expressions adopted in this report:

Table 1.4.1: Abbreviations

Abbreviations Term

DIA Drainage Impact Assessment

DMP Agreement No. CE 46/2007 (DS): Review of Drainage Master
Plans in Yuen Long and North Districts — Feasibility Study

DN Nominal Diameter

DSD Drainage Services Department

EIA Environmental Impact Assessment

EVA Emergency Vehicle Access

GB Green Belt

GFA Gross Floor Area

GIIC Government/ Institution/ Community

HOS Home Ownership Scheme Site

LOS Local Open Space

0s Open Storage

0ZP Outline Zoning Plan

PH Public Housing Site (This Project)

PRH Public Rental Housing Site

PR Plot Ratio

PTI Public Transport Interchange

VE Village Environs

YLIE Yuen Long Industrial Estate (Existing)
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PROJECT DESCRIPTION

2.1
2.1.1.1

2.2
2.2.1.1

2212

23

2e3 1

2.3.1.2

2.3.1.3

2314

Site Location

The Project site is bounded by Long Ping Road and Long Ping Estate
to the east, Chun Hing San Tsuen, Shui Tin Tsuen and Fung Chi Tsuen
to the south, Wing Ning Tsuen and Long Tin Road to the west, as well
as Kai Shan to the north as indicated in Drawing 226464/OAP/P/011.
The site area is about 5.6ha.

Existing Conditions

According to the Approved Ping Shan Outline Zoning Plan (OZP) No.
S/YL-PS/14, the PH site is zoned as “Green Belt” (GB). It is currently
occupied by farmland, fallow land, rural residential dwellings,
temporary structures and few open storages.

The surrounding areas of the Project site are characterized by a mixture
of various land uses. These include high-rise residential development,
villages and low-rise residential developments, natural landscapes,
burial grounds and graves, open storage uses, major roads and railway
tracks.

Proposed Public Housing Site
Development Proposal

The PH site consists of residential buildings for Home Ownership
Scheme (HOS) and Public Rental Housing (PRH), car parks, retails,
social welfare block, one 24-classroom primary school, and
complementary recreational facilities. In addition, a kindergarten and
an Estate Management Office (EMO) have also been planned within
the PH site.

Retail facilities are planned strategically along Long Ping Road to
allow street-front shops to serve the future residents. The social welfare
block at the south-western tip would accommodate various welfare
facilities.

Drawing 226464/OAP/P/022 shows the latest layout plan of the
proposed PH development.

Development Parameters

The planning parameters are yet to be confirmed at the stage of the
study. For purpose of this DIA, technical assessment is based on the
tentative planning parameters for the latest layout plan of the proposed
development which are summarized in Table 2.3.1 below.
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Table 2.3.1: Summary of Development Parameters

Development Parameter

4,019 flats

Residential
eeldenta (with estimated population of 12,338 [1])

Non-domestic uses (including refuse

collection point (RCP), covered walkway, 4,000 GFA 21 (m?)
etc)
Retail 3,209 GFA @ (m2)
2,118 IFARI (m?)
Primary School 24 Classrooms
Social Welfare Facilities 4,450 NOFA B (m2)
Note:

[1] Itis assumed that the person per flatis 3.07.
[2] GFA denotes Gross Floor Area and IFA denotes Internal Floor Area
[3] NOFA denotes Net Operating Floor Area

2.3.1.5 Based on the tentative implementation programme, the PH site would
be developed in a single phase, and the planned population intake
would be in year 2025.
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DRAINAGE IMPACT ASSESSMENT

3.1
3.1.1.1

3.2
3.2.1.1

3.2.1.2

3.2.1.3

Introduction

Liaison with DSD has been made to obtain relevant information and
discuss on the potential stormwater drainage impacts arising from the
proposed development. A list of data/information obtained is shown in
Table 3.1.1 below.

Table 3.1.1: Information Obtained from DSD

Item | Information Source of Date

No. Information
1 DSD drainage record plan DSD/MN 18 Sep 2012
9 E;{(iesating and Planned works near the Study DSD/DP 12 Sep 2012

Agreement No. CE 46/2007 (DS): Review of
Drainage Master Plans in Yuen Long and

3| North Districts - Feasibility Study —Final DSDAD

Report

26 Mar 2012

Meeting with DSD - Discuss on condition of
4 existing drainage system and arrangement of N/A 8 Feb 2013
proposed drainage system

Methodology

The following approach is adopted in carrying out the DIA:
o  Identify the scope of development;

. Identify the existing and planned drainage systems within the
Study area;

e  Perform hydrology and hydraulic analysis to estimate the existing
peak flow and corresponding performance of the existing
drainage systems in terms of capacity and flood protection level;

. Examine the potential impacts arising from the development on
the drainage conditions upon completion; and

. Formulate drainage proposals to serve the proposed development
and to mitigate the potential impacts, including improvement or
upgrading of existing drainage systems and/or implementation of
flood control measures.

To minimize the drainage impact on the existing drainage systems,
delineation of catchment areas will maintain the same as existing
condition as far as practicable such that effective catchment areas at the
two major discharge points (Kai Shan South Channel and Shan Pui
River) would not be substantially affected, hence minimizing necessary
upgrading works and flood protection measures.

In order to maximize the land usage within the Project site, existing
watercourses across the Project site will be diverted to the proposed
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Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long

3.3
3.3.1.1

33.1.2

33.13

33.14

33.15

Final Drainage Impact Assessment

peripheral drains at the slope crest along site boundary, and then
collected and discharged to the proposed drainage systems.

Design Assumptions and Parameters

The drainage impacts arising from the proposed development is
assessed with reference to the following information:

. Existing and planned developments within the catchment serving
the proposed development, including areas upstream of the
development such as Kai Shan hillside, and developments
between the project site and the point of discharge to existing
networks including local villages and roadways.

. Development parameters shown in Section 2;

e Hong Kong Drainage Services Department — Stormwater
Drainage Manual (SDM) for Planning, Design and Management,
December 2000; and

. Agreement No. CE 46/2007 (DS) — Review of Drainage Master
Plans (DMP) in Yuen Long and North Districts — Feasibility
Study — Final Report.

Hydraulic models are established using InfoWorks ICM Version
4.0.0.8004 for hydraulic analysis of the drainage system.

Four hours (240 minutes) duration rainfall event, symmetrically
distributed profile as recommended in the SDM is adopted and 300
minutes of storm simulation time is adopted in the hydraulic model.

The proposed drainage system within the project will be designed to
50-year capacity in accordance with DSD’s criteria for urban drainage
systems. The 50-year event is taken as the highest peak runoff / flood
level among the scenarios as shown in the table below.

Table 3.3.1: Criteria for Urban Drainage Systems

Case Rainfall Event Sea Level
50A 50-year rain 10-year sea level
50B 10-year rain 50-year sea level

The sea level at catchment discharge points at Shan Pui River and Kai
Shan South are extracted from DMP as shown in Table 3.3.2, and has
been adopted as the boundary conditions for this DIA. Boundary
conditions of Shan Pui River and Kai Shan South Channel in the
hydraulic model should refer to the node no. “SNF1004264 (Shan Pui
River)” and “SMH 90008” respectively.

Table 3.3.2: Design Sea Level at Catchment Discharge Point

Catchment DSD Manhole No. / Sea Level [1]
i int 2
Discharge Point Node No. 10year 50-year
Shan Pui River SNF1004264 4.280 mPD 4.359 mPD
Kai Shan South
Channel N/A 8.91 mPD 8.80 mPD

REP-034-02 | Final | May 2015 Page 6

GIENVPROJECT' 226464112 REPORTS DELIVERABLES\REP-034-02 FINAL DIA ON WANG CHAL DEVELOPMENTIREP-034-02_DIA_CLEAN DOCX



Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long

3.3.1.6

3.3.1.7

3.3.1.8

3.3.19

3.3.1.10

3.3.1.11

3.3.1.12

Final Drainage Impact Assessment

[1] - As taken from Agreement No. CE 46/2007 (DS) — Review of Drainage Master Plans (DMP) in Yuen
Long and North Districts — Feasibility Study — Final Report, provided by DSD.

[2] - Catchment discharge points refer to Drawing No. 226464/0AP/C/012.
The following rainfall runoff parameters are adopted in this study:

. Runoff coefficients = 0.90 and Routing factor = 1.0 for paved and
roof surfaces;

. Runoff coefficients = 0.30 and Routing factor = 4.0 for permeable
surface.

Colebrook-White and Manning equations are applied for pipe and box
culvert hydraulic analysis respectively. The design roughness
coefficients for Colebrook-White equation (Ks) and Manning equation
(n) for existing pipeline system are 1.5mm and 0.016 respectively. The
design roughness coefficients for Colebrook-White equation (Ks) and
Manning equation (n) for proposed pipeline system are 0.6mm and
0.016 respectively in consideration of its reduced hydraulic
performance in future due to degradation of material.

According to SDM Clause 6.5, sediment thickness should be excluded
from the freeboard calculation. Therefore, no sediment depth is allowed
in the hydraulic model for analyzing the design flood level and
freeboard. Whilst for capacity checking, provision for sediment depth
is allowed as stipulated in DSD SDM Clause 9.3.

Criteria for assessing the hydraulic performance of the proposed
drainage system are based on the freeboard requirement. With
reference to DMP, under this assessment, a minimum 300mm
freeboard is adopted for pipeline systems and box culverts to account
for inaccuracies in flood level computations.

Arising from the proposed development, land use will change from
rural to urban, the Project site flood protection level will be increased
from | in 10-years to 1 in 50-years. The site platforms will be elevated
to achieve a minimum 300mm freeboard above the anticipated high
water level.

In the event of the peak flow occurring in the storm drain system
simultaneously with a high sea water level, the system will become
surcharged and under the worst case scenario overland flow will occur.
However, the extent of flood plain is not the major interest of this
assessment and to simplify the hydraulic model, 2D overland flow
simulation has not been adopted in the study. The detailed simulation
of overland flow and corresponding flood extent maps should be
referred to the DMP. The water levels as simulated in the hydraulic
model under this study represent the hydraulic grade line of the storm
drain system but not the actual water level of the overland flow.

The suggested user defined headloss factor (ku) adopted for the angle
of approach in the InfoWorks are as below:
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Angle of
.,mech Giite of dpproach Headloss Factor (ku)
/ (Degree)
30 33
\ Manhole
et 60 6.0
90 6.6
l >90 8.0

3.4 Existing Drainage System

3.4.1 Inventory of Existing Drainage Services

34.1.1 With reference to the DSD drainage record plan, an inventory of the
existing drainage services in the vicinity of the Project site is shown in
Table 3.4.1.

Table 3.4.1: Existing Drainage System in Vicinity of the Project Site
Location Type Size (mm) Main Channel
Downstream
Along Long Ping o Existing 3500(W) x 2000(H)
Road Pipeline 900010 1800 twin cells box culvert
West edge of Fuk | Trapezoidal Exact dimensionis | Existing 3500(W) x 2000(H)
Hi Street open channel not available twin cells box culvert
Along Fuk Hi -
Street near Ting Pipeline 12000 Emstm 3500(W) x 2000(H)
) twin cells box culvert
Fook Village
Along Fuk Hi Box culvert 3500(% x 2000(H) Shan Pui River
Street Twin Cells
. Water course
Kai Shan south / Concrete Variable Kai Shan South Channel
(HOS Site) ,
Lined Channel

3412 A natural channel was found near the north of the project site directing
runoff from the Kai Shan hillside north and drain towards an existing
trapezoidal open channel along the west edge of Fuk Hi Street. The
DMP indicates frequent flooding problems due to inadequate capacity
of the constructed channel.

3413 A water course / concrete lined channel (hereafter called Kai Shan
South Channel) directs runoff from the southern Kai Shan hillside
across the western portion of the project site and into a covered channel
near the elevated MTR track.

3414 An overview of existing drainage systems is shown in Drawing No.

REP-034-02 | Final | May 2015
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3.4.2
34.2.1

3422

3423

3424

Final Drainage Impact Assessment

Current Flooding Susceptibility

The Review of Drainage Master Plans in Yuen Long and North
Districts — Feasibility Study Final Report (DMP) provides
comprehensive analysis of existing drainage features within the Yuen
Long District including those adjacent to the Project site. The report
notably analyses flood protection levels by various return periods on
the existing network, including the 50-year return period as the
recommended standard for Urban Drainage Branch Networks given in
the SDM (2000).

According to the DSD drainage record plan, the existing 12000 pipe
along Fuk Hi Street is designed as an inverted siphon. It is expected
that the pipeline is currently surcharged by flow and depth.

According to the DMP, the open storage yard at northeast corner of the
Project site near Fuk Hi Street was identified as a problematic localized
flooding area, mainly due to surface runoff from Kai Shan hillside and
insufficient drainage capacity at the downstream network. The DMP
reported that for some low spot areas at Ting Fook Village, flooding
depth in excess of 600mm is anticipated for the 50-year return period.

In addition to the observed flooding area, the DMP has also identified
areas susceptible to flooding from between 5-year and 200-year return
periods in vicinity of the Project site including the following:

e 90% of pipelines at Yuen Long Industrial Estate (YLIE) will not
have adequate capacity to cope with the 50-year flood event. The
DMP has recommended mitigation measures including the
construction of boundary walls surrounding industrial buildings
and advising property owners to modify existing flood gates. It is
unknown whether or to what extent these measures have been
implemented.

. Intermittent areas along Fuk Hi Street and Long Ping Road are
susceptible to flooding in the 5-year and 10-year return periods.
This is primarily due to site constraints in which pipelines are
located in low lying areas where the ground level is almost the
same or lower than the 50-year design water level in the primary
channel (Shan Pui River).

. Upstream portion of Kai Shan South Channel has less than 2-year
flood protection level.

e  The downstream portions of Shan Pui River are identified to have
flood protection levels of less than 50-years for the main rural
drainage channel. Notably this occurs at the catchment discharge
point of the box culvert beneath Fuk Hi Street into the Shan Pui
River. The DMP has recommended modification of the existing
flood walls along the concerned section of channels to prevent
overbank flow during extreme events and installation of flap
valves at the outlet of pipelines subject to tidal flow to prevent
backflow conditions. At the time of preparing this report, these
measures are yet to be implemented.

REP-034-02 | Final | May 2015 Page 9

GIENVPROJECT' 226464112 REPORTS DELIVERABLES\REP-034-02 FINAL DIA ON WANG CHAL DEVELOPMENTIREP-034-02_DIA_CLEAN DOCX



Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long
Final Drainage Impact Assessment

3425 A local low point of ground level +4.80mPD approximately is observed
at Long Ping Road near the Long Ping Estate Bus Terminus (DSD
Manhole No. SMH 1026952). Special attention shall be paid to this
area where the retails, with ground level similar to this low point, are
planned.

3.4.3 Existing Catchment Characteristics
3.43.1 The Study Area is located within the Yuen Long Basin. The general
layout of the basin is shown in Drawing No. 226464/OAP/C/010.

3432 Table 3.4.2 summarises the existing catchment areas for this drainage
assessment, runoff coefficients and effective catchment areas. The
locations of the catchment discharge points are shown in Drawing No.
226464/0OAP/C/012.

Table 3.4.2: Existing Catchment Areas

Existing Development
Catchment . e
Discharge i ctive ctive
Point [1] Node No. 4 C:rt:: ;"'::;t Runofl Cge fciant Catchment | Catchment Area
Area (m?) (m2)
Shan Pui SNE 380,765 0.90 (Paved Area) 342,689 431,695
River 1004264 296,690 0.30 (Grassland) 89,007 ‘
Kai Shan
South SMH 90007 151,012 0.30 (Grassland) 45,304 45,304
Channel
[1] - Catchment discharge points refer to Drawing No. 226464/0AP/C/012
[2] - Node numbers refer to Drawing Nos. 226464/0AP/C/101 — 102
3.5 Proposed Drainage System
3.5 Proposed Catchment Characteristics
3.51.1 Table 3.5.1 summarises the proposed catchment areas for this drainage

assessment, runoff coefficients and effective catchment areas. The
locations of catchment discharge points are shown in Drawing No.
226464/0AP/C/012.

Table 3.5.1: Proposed Catchment Areas

Proposed Development
Catchment : .
Discharge Catchment | Runoff Coefficlent, | hective | Total Effective
Point [ Node No. 2 Catchment | Catchment Area
oint [1] Area (m2) c
Area (m?) (m?)
Shan Pui SNF 406,896 0.90 (Paved Area) 366,206
. 455,213
River 1004264 296,690 0.30 (Grassland) 89,007
Kai Shan
South SMH 90007 149,162 0.30 (Grassland) 44,749 44,749
Channel

[1] - Catchment discharge points refer to Drawing No. 226464/0AP/C/012
[2] = Node numbers refer to Drawing Nos. 226464/0AP/C/101 - 102

REP-034-02 | Final | May 2015 Page 10

GIENVPROJECT' 226464112 REPORTS DELIVERABLES\REP-034-02 FINAL DIA ON WANG CHAL DEVELOPMENTIREP-034-02_DIA_CLEAN DOCX



Hong Kong Housing Authority

Public Housing Development at Wang Chau, Yuen Long
Final Drainage Impact Assessment

3512 For conservative assessment, it has assumed that the site permeability
is zero, although the landscape area, permeable pavements and/or green
roofs are planned.

3.5.2 Proposed Drainage Scheme

3:52.1 The proposed onsite drainage system and upgrading of the offsite
drainage system are shown in Drawing Nos. 226464/OAP/C/101 —
102 and Drawing No. 226464/OAP/C/701. Table 3.5.2 below
summarizes the proposed major drainage works.

Table 3.5.2: Proposed Major Drainage Works

Location Existing Proposed Upgrading/ Main Channel Downstream
Drainage System Diversion Works
15008;
Along Long Ping | 9000 to 1800 | >200W) ;j}?{?{iﬂgﬁ'"g'e %l | Existing 3500(W) x 2000(H)
Road pipeline 3500(W) x 2000(H) twin cells twin cells box culvert
box culvert
West edge of Fuk | Trapezoidal open | Divert to Proposed 3500(W) x | Proposed 3500(W) x 2000(H)
Hi Street channel 2000(H) twin cells box culvert twin cells box culvert
St’:‘;‘;’;g}g::‘g‘}g 12000 Pipeine | Vet 0 Proposed 3500(W) x | Proposed 3500(W) x 2000(H)
) 2000(H) twin cells box culvert twin cells box culvert
Fook Village
‘ 3500(W) x 3500(W) x 2OQO(H) twin cells
Along Fuk Hi . box culvert is proposed _—
Street 2000(H) Twin adjacent to the existing box Shan Pui River
Cells Box culvert
culvert
Kai Shan South Water course / Section within Project site to be
(HOS Site) Concrete Lined | replaced by 12009 pipeline and Kai Shan South Channel
Channel 2000(W) x 2000(H) box culvert
Proposed peripheral U-channel
along the development to Proposed upgraded drainage
Wang Chau NA intercept flow from hillside; system along Long Ping Road
Development Proposed 10504 - 15000 and existing 3500(W) x
pipeline system within the 2000(H) twin cells box culvert
development

[1] - Catchment discharge points and system ID refer to Drawing No. 226464/0AP/C/012

3522

3523

3524

REP-034-02 | Final | May 2015

The existing watercourses from Kai Shan Hillside running across the
Project site will be diverted to the proposed internal drainage system.
The proposed catchment areas are designed such that flows entering the
Shan Pui River and the Kai Shan South Channel will closely match
with the existing regime. The delineation of catchment areas is attached
in Appendix A.

The proposed drainage system will run under public carriageway /
Emergency Vehicular Access (EVA) as far as practicable to facilitate
future maintenance.

Where public drains are proposed outside the public roadways,
drainage reserve areas will be allowed to ensure free and unrestricted
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Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long

Final Drainage Impact Assessment

access at all times for maintenance. The drainage reserve layout is
shown in Drawing Nos. 226464/OAP/C/101-102.

3525 It is proposed that storm drainage mainlines be concrete and comply
with DSD standard details. The u-channels should be in-situ or precast
concrete and comply with the CEDD standard details. Adherence to the
CEDD and DSD standards shall be maintained during detailed design
and construction stages.

3.6 Drainage Impact Assessment

3.6.1 Estimated Flows

3.6.1.1 Hydraulic assessment on the capacity of the proposed drainage system
is provided in Appendix A. Hydraulic modelling software InfoWorks
ICM has been adopted to evaluate the back water effect on the proposed
drainage system and to estimate the runoff and flood level for both
existing and with proposed development scenarios. The modelling
results are given in Appendix B. The key findings of the hydraulic
assessment are summarized below.

3.6.12 Table 3.6.1 shows the peak flow from the Study Area to the discharge
points for both existing and with proposed development scenarios and
its comparison with the corresponding discharge capacity.

Table 3.6.1: Estimated Peak Flows at Catchment Discharge Points

Existin o : ;
Calcnent Con ditiogn Existing Connection caEz?sctlit: of
Discharge | Node No. [ Seak Fi SonduDi - o dui!::
i eak Flow onduit Dimension .
Point 1] (ms) (mm] Slope (1in) (mdls)
Shan Pui SNF 3500(W) x 2000(H)
. 22.14
River 1004264 Twin Cells Box Culvert 600 26.35
Kai Shan ;
: 50 No available
C?‘.gﬁtr:]el SMH 90007 2.128 Variable (average) data
Proposed ' Capacity of
Catchment Development Proposed Connection Pr%:os:{ed
Discharge | Node No. - P - Conduit
Point [1] e(amafs;:w on UI(m ':I;EI‘ISIOI‘I Slope (1in) mls)
. 2 Nos. of 3500(W) x
Twin Cells Box Culvert
Kai Shan @1200 Pipe and
South SMH 90007 2102 2000(W) x 2000(H) 200 3.0
Channel box culvert

[1] - Catchment discharge points and node layout numbers refer to Drawing Nos. 226464/0OAP/C/101-102

3.6.1.3 The result revealed that the peak flow discharge to Shan Pui River
under 50-year rainfall event will be increased by approximately 6.8

m’/s due to the increased effective catchment area.

3614 Due to the increased time of concentration and a decrease in effective

catchment area from the south Kai Shan hillside, the peak runoff to the
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Public Housing Development at Wang Chau, Yuen Long
Final Drainage Impact Assessment

Kai Shan South Channel will be slightly reduced. Therefore no adverse
impacts on Kai Shan South Channel and downstream are expected.

3.6.15 The proposed drainage scheme will relieve the flooding condition at
the northeast corner of the Project site near Fuk Hi Street through
increased flow diversion and increased drainage capacity. Therefore
flooding problems at this area will be improved.

3.6.2 Estimated Water Levels

3.6.2.1 Based on the hydraulic assessment results, the estimated water levels
at the catchment discharge points under existing and with proposed
development scenarios are determined.

3622 Attention is drawn to the locations with insufficient freeboard under the
existing condition (not in compliance with DSD standard). These
locations are 1dentified in Tables 3.6.2, 3.6.3 and 3.6.4 and layout plan
should be referred to the performance drawings in Appendix B. The
existing 9000 to 18000 pipeline system along Long Ping Road is
surcharged by flow and/or depth with insufficient freeboard under 50-
year design event due to insufficient design capacity and high water
level at Shan Pui River. It is considered that the pipeline system is
under sub-standard design condition to serve the existing developed
area, Long Ping Estate.

Table 3.6.2: Estimated Water Level under Existing Condition (With Insufficient Freeboard) and under

Proposed Condition with Mitigation Measures Implemented — Scenario 50A
_— Existing Condition With Pmos:.d D:‘velopment and
Location |  Node No. roun itigation Measures
Level Water Freeboard Node No. 1 Water |Freeboard I
Level Bl ’ Level 2
(mPD) |  (mPD) (m) (mPD) (m)
SNF 1004264 | 4.00 4.280 -0.280 | SNF 1004264 | 4.281 -0.281
FukHi | SMH 1031680 | 4.28 4,928 -0.648 | SNF 1004400 | 4.568 -0.288
Street | SMH 1031687 | 4.17 5.149 -0.979 |SMH 1031687 | 5.014 -0.844
SGJ 1006888 | 5.00 4916 0.084 |SGJ 1006888 | 4.578 0.422
SMH 1026990 | 5.30 5.557 -0.257 N/A N/A N/A
SMH 1026956 | 5.10 5.709 -0.609 |SMH 1026956 | 4.790 0.310
SMH 1026957 | 4.90 5.720 -0.820 |SMH 1026957 | 4.886 0.014
SMH 1026951 | 4.93 5.731 -0.801 |SMH 1026951 | 4.974 -0.044
Long Ping SMH 1026952 | 4.90 5.767 -0.867 |SMH 1026952 | 5.070 -0.170
Road SMH 1026953 | 5.20 5.809 -0.609 |SMH1026953| 5.174 0.026
SMH 1026954 | 5.25 5.981 -0.731 |SMH 1026954 | 5.272 -0.022
SMH 1026919 | 5.22 6.240 -1.020 |SMH 1026919 5.427 -0.207
SMH 1026920 | 5.80 6.317 -0.517 |SMH 1026920 5.652 0.148
SMH 1010759 | 5.80 6.389 -0.589 |SMH 1010759 5.912 -0.112
Table 3.6.3: Estimated Water Level under Existing Condition (With Insufficient Freeboard) and under
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Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long
Final Drainage Impact Assessment

Proposed Condition with Mitigation Measures Implemented — Scenario 50B

oy - With Proposed Development and
Existing Condition e
: Ground Mitigation Measures
Location Node No.
Level Water Freeboard Node No. [ Water |Freeboard ¥
Level & g 0T Levelm

(mPD) (mPD) (m) (mPD) (m)
SNF 1004264 | 4.00 4.359 -0.359 | SNF 1004264 | 4.360 -0.360
FukHi | SMH 1031680 | 4.28 4.843 -0.563 | SNF 1004400 | 4.564 -0.284
Street | sMH 1031687 | 4.17 5.051 -0.881 |SMH 1031687 | 4.931 -0.761
SGJ 1006888 | 5.00 4830 0170 | SGJ 1006888 | 4.566 0.434

SMH 1026990 | 5.30 5.444 -0.144 N/A N/A N/A

SMH 1026956 | 5.10 5.579 -0.479 |SMH 1026956 | 4.715 0.385

SMH 1026957 | 4.90 5.590 -0.690 |SMH 1026957 | 4.780 0.120

SMH 1026951 | 4.93 5.601 -0.671 |SMH 1026951 | 4.841 0.089
Long Ping SMH 1026952 | 4.90 5.636 -0.736 |SMH 1026952 | 4.907 -0.007
Road SMH 1026953 | 5.20 5.678 -0.478 |SMH 1026953 | 4.980 0.220
SMH 1026954 | 5.25 5.847 -0.587 |SMH 1026954 | 5.049 0.201

SMH 1026919 | 5.22 6.096 -0.876 |SMH 1026918 5.162 0.058

SMH 1026920 | 5.80 6.173 -0.373 |SMH 1026920 | 5.347 0.453

SMH 1010759 | 5.80 6.247 -0.447 |SMH 1010759 | 5.553 0.247

Table 3.6.4: Estimated Water Level under Existing Condition (With Insufficient Freeboard) and under
Proposed Condition with Mitigation Measures Implemented - Summary

. i~ With Proposed Development | Flood Level
Existing Condition . .
and Mitigation Measures Difference
Location | Node No. e {Pefween
Level | Water | Freeboard | Node | Water | Freeboard | Existing and | Remarks
Level [ &) No.[ |Level [2 Bl Proposed
Scenario)
(mPD) | (mPD) (m) (mPD) (m) (m)
SNF SNF Negligible
1004264 4.00 | 4.359 -0.359 1004264 4.360 -0.360 0.001 Change
SMH SNF Situation
) 1031680 428 | 4928 -0.648 1004400 4.568 -0.288 -0.360 Improved
Fuk Hi
Street SMH SMH Situation
1031687 417 | 5149 -0.979 1031687 5.014 -0.844 -0.135 Improved
SGJ SGJ Situation
1006888 500 | 4916 0.084 1006888 4578 0.422 -0.338 Improved
Pipeline
SMH Replaced
1026990 530 | 5557 -0.257 N/A N/A N/A N/A by Box
Culvert
Long Ping uve
Road SMH . SMH . Freeboard
1026956 510 | 5.709 0.609 1026956 4.790 0.310 0919 Sufficient
SMH SMH Situation
1026957 490 | 5720 -0.820 1026957 4.886 0.014 -0.834 Improved
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Hong Kong Housing Authority Public Housing Development at Wang Chau, Yuen Long
Final Drainage Impact Assessment

_ i With Proposed Development | Flood Level
Existing Condition B .

and Mitigation Measures Difference

Location | Node No. Ground (Pefween
Level | Water | Freeboard | Node | Water | Freeboard | Existing and | Remarks

|Level [& 13 No.[l |Level [ Bl Proposed

Scenario)

(mPD) | (mPD) (m) (mPD) (m) (m)
SMH SMH Situation
1026951 493 | 5731 -0.801 1026951 4974 -0.044 -0.757 Improved
SMH SMH Situation
-0.170

1026952 490 | 5767 -0.867 1026952 5.070 -0.697 Improved
SMH SMH Situation
1026953 | 520 | 5.809 -0.609 1026953 5174 0.026 -0.635 Improved
SMH SMH Situation
1026954 | 525 | 5.981 -0.731 1026954 5272 -0.022 -0.709 Improved
SMH SMH Situation
1026919 | 522 | 6.240 -1.020 1026919 5427 -0.207 -0.813 Improved
SMH SMH Situation
1026920 | 580 | 8.317 0.517 1026920 5652 0.148 -0.665 Improved
SMH SMH Situation
1010759 | 580 | 6.389 -0.589 1010759 5.912 -0.112 0477 Improved

[1] - Node layout numbers refer to Drawing Nos. 226464/0AP/C/101-102

[2] -The levels represent the estimated hydraulic grade line level of the system but not the actual water level of the
overland flow

[3] - Negative freeboard indicates an occurrence of flooding

362.3 Under the proposed development scenario, due to the added capacity
from the new box culvert at Fuk Hi Street, the 50-year peak water level
within the street will be reduced. Therefore flooding problems at Fuk
Hi Street will be improved. While the flooding problem could be
relieved during small rain events, some street flooding is still expected
to occur during large rain events as the tidal surcharge from Shan Pui
River will reach closely to the existing ground level. The hydraulic
model output revealed that the water level in Shan Pui River is the
dominant factor as the drainage system at Fuk Hi Street is surcharged
by depth only (not surcharged by flow).

3624 Similarly, due to the added capacity from the new box culvert at Long
Ping Road and diversion of flow into the new box culvert at Fuk Hi
Street, the 50-year peak water level at the local low point at Long Ping
Road will be reduced. This increased capacity which result in
significantly decreased water level would allow retail development
along the north side of Long Ping Road to remain near roadway level.
While the flooding problem could be relieved during small rain events,
some street flooding is still expected during large rain events due to
tidal surcharge.

3.62.5 Due to the increase in effective catchment area, the flow discharged to
Shan Pui River will be increased by approximately 6.8 m’/s resulting
in a water level rise of about Imm at the river during the 50-year event
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3.7

3.7.1
3:7.1.1

3.7.1.2

3.7.2

3.7.2.1

3022

3.7.3
S.3.3.1

3.7.4
3.7.4.1

3742

3.743

Final Drainage Impact Assessment

(0.03% higher than the 50-year design water level). The impact is
considered negligible.

Permanent Mitigation Measures
Design Philosophy

The proposed drainage system within Project Site will be designed to
have a flood protection level of 50 years.

The proposed upgrading of existing off-site drainage system will be
designed to meet the 50 years flood protection level requirement as far
as possible. The proposed upgrading works aims at alleviating the
drainage impact as well as improving the existing sub-standard
drainage system to meet the required flood protection level as far as
possible.

Proposed Platform Level

The platform level of the proposed residential, GIC and school
development is designed at a rather high level (about 10m higher than
adjacent existing road level) in order to match with the existing hillside
terrain as well as reduce the flooding susceptibility due to high water
level at Shan Pui River.

In case any proposed site drainage becomes blocked during heavy
rainfall, the proposed site topography will ensure overland flow of
rainwater will be away from the Project site.

Peripheral Hillside Drainage

Peripheral u-channel drains are proposed along the site boundary to
intercept runoff from the Kai Shan hillside. Owing to the undulating
topography along the site boundary, there are a number of local low
points where runoff will be entered proposed drainage system via down
pipe and catchpit. To maximize the flexibility of proposed development
runoff collected by the u-channels will be directly connected to the
drainage system at EVA/public road or routed along the site boundary
to the nearest drainage system.

£l

Shan Pui River Catchment

The layout plan including proposed pipe sizes for the Shan Pui River
catchment is given in Drawing Nos. 226464/OAP/C/101-102.
Typical sections are provided in Drawing No. 226464/OAP/C/701.

The peripheral u-channel drains along the boundary of the eastern
portion of the site will divert flows from discrete low points into the
site via down pipes and catchpits. Underground storm drains ranging
from 6000 to 13500 are proposed under the EVA roadway to carry
flows toward the new box culvert at Long Ping Road.

Runoff from the western portion of the site will be collected by the
proposed storm drains ranging from 10500 to 13500 under the public
access road and then to the drainage system along Long Ping Road.
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Final Drainage Impact Assessment

Any storm drains serving the buildings within the public housing site
will be maintained by HKHA.

As revealed in the hydraulic modelling results, the existing drainage
system at Long Ping Road is surcharged by flow and/or depth with
insufficient freeboard. Therefore, it is proposed to upgrade the existing
drainage system at Long Ping Road to meet the DSD’s flood protection
level requirement as far as possible. These include upgrading the
existing 16500 to 18000 storm drain to 3500(W) x 2000(H) (single-
cell) box culvert and existing 18000 storm drain to 3500(W) x 2000(H)
twin-cell box culvert which will connect to the existing box culvert just
west of the intersection of Long Ping Road and Fuk Hi Street. The
proposed upgrading works significantly improved the sub-standard
pipeline system such that its capacity is sufficient to cater for 50-year
event flow, as revealed in the hydraulic modelling results under the
proposed development scenario that the pipeline system is surcharged
by depth only (not surcharged by flow). The insufficient freeboard
under the proposed scenario as listed in Table 3.6.4 is due to the tidal
surcharge from Shan Pui River.

To improve the hydraulic performance of the existing box-culvert
along Fuk Hi Street, a new 3500(W) x 2000(H) twin-cell box culvert is
proposed under the southbound lane to collect flow and discharge into
the Shan Pui River. A new headwall will be required at the box culvert
interfacing with the river channel, and the flap valve as recommended
under the DMP report will prevent backflow conditions.

Besides, it is proposed to divert the flow from the existing 4500
pipeline (road drain), 12009 pipeline and trapezoidal open channel
along the west edge of Fuk Hi Street and connect to the proposed
3500(W) x 2000(H) twin-cell box culvert. This will decrease the peak
flow in the drainage network at Fuk Hi Street and alleviate some
flooding problems. As shown in Table 3.6.4, the flooding level at the
upstream end of the existing 12000 pipeline system will be
significantly reduced under this proposal.

The above mitigation measures are recommended to increase the
conduit capacity of the drainage system and reduce the water level at
the street so as to alleviate flooding problems and minimizing the
potential drainage impacts on the existing drainage systems. In
particular, reducing water level allows the retail development to be
accommodated along the north side and with similar elevation of Long
Ping Road. Should the retail development be possibly planned on an
elevated level, the extent of the proposed upgrading drainage works
could be further revisited during detailed design stage.

The proposed development relies on the implementation of flood
protection measures proposed by the DMP under which the existing
flood walls at the project discharge point to Shan Pui River will be
elevated to prevent overbank flow during extreme events and flap
valves will be installed at the outlet of pipelines subject to tidal flow to
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Final Drainage Impact Assessment

prevent backflow conditions. These flood protection measures should
be installed by 2025 prior to completion of the proposed development.

Kai Shan South Channel Catchment

The layout plan including the proposed pipe sizes for the Kai Shan
South Channel catchment 1is shown in Drawing Nos.
226464/0OAP/C/101.

Offsite runoff from the southern hillside of Kai Shan will be collected
by the peripheral u-channel drains and diverted into the site via down
pipe and catchpit.

The existing Kai Shan South Channel which runs through the proposed
Site, with a length of 125m, will be replaced by underground storm
drain system while a section of channel that falls outside site boundary
will be maintained and connected to the proposed box culvert at node
no. SMH90006.

It is proposed that a stormwater inlet will be provided close to the site
boundary to intercept flow from the upstream Kai Shan South Channel
and provide a smooth transition into the underground drainage system.
The inlet should be designed in detailed design stage in accordance
with DSD Practice Note No. 1/2003.

Due to the conflict with the proposed basement car park, flows will be
diverted via the proposed underground 12000 storm drain running
across the site between Block 1 and 2 and then along the perimeter of
the GIC site. The location of the proposed Refuse Collection Point
(RCP) should be further reviewed to avoid conflict with the proposed
underground pipeline.

The proposed underground storm drain system will be discharged to
the existing channel near the MTR elevated track. Penetration through
the site perimeter wall will be required to connect the pipe to the
existing channel.

No modification of Kai Shan South Channel at downstream outside the
site boundary is required as there will be no increase in runoff arising
from the proposed development.

Sustainable Drainage Provision

It is recommended that sustainable drainage approach, e.g. green roof
and rain water recycling system, shall be further considered in the
detailed building design. Vegetation and greening within the housing
site would increase the overall permeability of the site. For
conservative approach, the effect of such mitigation measures has not
been taken into account in this DIA, however it is anticipated that such
measures could reduce the runoff discharging to the existing drainage
system and hence reduce the corresponding drainage impact.
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CONCLUSION

4.1.1.1

4.1.1.2

4.1.1.3

4.1.14

41.1.5

4.1.1.6

4.1.1.7

With incorporation of the proposed drainage system and upgrading of
drains along Fuk Hi Street and Long Ping Road, anticipated flooding
problems and/or insufficient freeboard will be reduced.

The peak flow discharge to Shan Pui River will be increased by
approximately 6.8 m?/s, resulting in a water level rise of about 1mm at
the river during the 50-year event (0.03% higher than the 50-year
design water level). Such impact is considered to be negligible.

The hydraulic assessment results show that the estimated water levels
within the Fuk Hi Street and Long Ping Road will be significantly
decreased due to added capacity from the proposed upgrading works.
While the flooding problem could be relieved during small rain events,
some street flooding is still expected to occur during large rain events
as the tidal surcharge from Shan Pui River will reach closely to the
existing ground level.

The recommended mitigation measures are aimed at alleviating the
drainage impact arising from the proposed development as well as
improving the existing sub-standard drainage system to meet the
required flood protection level as far as possible. Should the retail
development be possibly planned on an elevated level, the extent of the
proposed upgrading drainage works could be further revisited during
detailed design stage.

Further liaison with DSD is required to work out the details of
maintenance access and drainage reserves with the aim to maximize the
available land use within the proposed development.

The proposed works (including but not limited to upgrading works,
diversion works and proposed additional drainage systems) should be
well planned so as to tie in with the commissioning of the proposed
development.

Flood protection measures identified by DMP should be designed,
programmed and implemented prior to completion of the development
in 2025.
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Appendix A

Hydraulic Assessments



Planning and Engineering Study for Public Housing Development at Wang Chau, Yuen Long

ARUP

Subcatchment Data and Discharge Schedule 30-Mar-15
Existing Proposed
Effective e Existing Effective Proposed
Urban Description Catchment _. Existing . Discharge Urban Description Catchment _. Proposed . Discharge
Discharge Point Discharge Point
Area System Area System
ID Area (m®) [+] Area (m’)
Urban- 0 57,139 Sai TauWai 51,425 SMH 1031687 Ex.BC Urban- 0 57,139 Sai Tau Wai 51,425 SMH 1031687  Proposed BC
Urban- 1 59,000 LP Estate 53,100 SGJ 1006888 Ex. BC Urban- 1 59,000 LP Estate 53,100 SGJ 1006888 Ex. BC
Urban- 2 76,792 LF Estate 69,113 SMH 1026956 Ex. BC Urban- 2 76,792 LP Estate 69,113 SMH 1026956 Ex. BC
Urban- 3 29,989 Ex. Village 26,990 SMH 1026919 Ex. BC Urban-_4 13,235 Ex. Village 11,912 SMH 1010759 Ex. BC
Urban-_4 13,235 Ex. Village 11,912 SMH 1010759 Ex. BC
Open STtoragu Open gtorage
1D Area {m’l o] Area !m’[
Open Storage- 0 144,610 130,149 Matural Stream Ex. BC Open Storage- 0 144,610 130,149 Matural Stream  Proposed BC
WC South WC South
Development Site Development Site
ID Area (m’) D Area (m’)
WC South- 0 [1] WC South- 0 13,832 PRH Site 12,449 SMH 68001 Ex.BC
WC South- 1 0 WC South- 1 7,171 HOS Site 6,454 SMH 67002 Ex. BC
WC South- 2 1] WC South- 2 24,649 HOS Site 22184 SMH 70002 Ex. BC
WC South- 3 0 WC South- 3 5,826 HOS Site 5,243 SMH 70001 Ex. BC
WC South- 4 1] WC South- 4 4,642 PRH Site 4178 SMH 63001 Ex. BC
Hillside Hillside
D Area (m°) D Area (m’)
Hillside- 0 7,019 2,106 SMH 1026951 Ex. BC Hillside- 0 7,019 2,106 SMH 63001 Ex. BC
Hillside- 1 3213 964 SMH 1026993 Ex. BC Hillside- 1 3.213 964 SMH 65001 Ex. BC
Hillside- 2 3,661 1,098 SMH 1026993 Ex. BC Hillside- 2 3,661 1,098 SMH 63001 Ex. BC
Hillside- 3 20,800 6,240 SMH 1010759 Ex. BC Hillside- 3 20,800 6,240 SMH 68001 Ex. BC
Hillside- 4 12,804 3841 Kai Shan Channel Kai Shan Hillside- 4 12,804 3.841 SMH 90001 Kai Shan
Hillside- 5 11,553 3466 Kai Shan Channel Kai Shan Hillside- 5 6,463 1,939 SMH 67002 Kai Shan
Hillside- & 11,538 3.461 Kai Shan Channel Kai Shan Hillside- & 14,778 4,433 SMH 67002 Kai Shan
Hillside- 7 2,551 765 Matural Stream Ex. BC Hillside- 7 2,551 765 Matural Stream Proposed BC
Hillside- 8 9,099 2,730 Matural Stream Ex. BC Hillside- 8 9,099 2,730 Matural Stream  Proposed BC
Hillside- 9 30,603 9,181 Matural Stream Ex. BC Hillside- 9 30,603 9,181 Matural Stream  Proposed BC
Hillside- 10 115,117 34,535 Kai Shan Channel Kai Shan Hillside- 10 115,117 34,535 SMH 67002 Kai Shan
Hillside- 11 130,030 39,009 Matural Stream Ex. BC Hillside- 11 130,030 39,009 Matural Stream  Proposed BC
Hillside- 12 26,020 7,806 Matural Stream Ex. BC Hillside- 12 26,020 7,806 Matural Stream  Proposed BC
Hillside- 13 8,886 2 666 Matural Stream Ex. BC Hillside- 13 8,886 2,666 Matural Stream  Proposed BC
Hillside- 14 7421 2226 Matural Stream Ex. BC Hillside- 14 7421 2,226 Matural Stream  Proposed BC
Hillside- 15 9,595 2,879 Matural Stream Ex. BC Hillside- 15 9,595 2,879 Matural Stream  Proposed BC
Hillside- 16 5579 1,674 Matural Stream Ex. BC Hillside- 16 5,579 1,674 Matural Stream  Proposed BC
Hillside- 17 12,223 3667 Matural Stream Ex. BC Hillside- 17 12,223 3,667 Matural Stream  Proposed BC
HM- 18 19,990 5,997 Matural Stream Ex. BC HM& 18 19,990 5,997 Matural Stream  Proposed BC
Summary
Y Total Catchment Area (m2)
Existing Prop i
Paved Grassland Total Effective Paved Grassland Total Effective
Ex. BC 380,765 296,690 B77.455 431,696 205,147 34,683 239,84 195,040
Proposed BC 0 0 0 0 201,749 261,997 463,746 260,173
Kai Shan 1] 151.012 151.012 45,304 0 149,162 149,162 44,749
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Delineation of Sub-Catchments - Existing Scenario

Legend
%Urban Catchment VZ:

Open Storage Area Catchment
Hillside Catchment S




Delineation of Sub-Catchments - Proposed Scenario

Legend

Urban Catchment '_7] _/_-:
|Open Storage Area Catchment |ZZ
Hillside Catchment 1
Wang Chau Development Catchment |:|
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ARUP

Job No.

Sheet No.

226464

Member/Location

[Job Titie Planning and Engineering Study - Public Housing Drg. Ref.

Development at Wang Chau, Yuen Long
Design Assumptions - Stormwater Drainage

Calculation

Made by LTT

Date

29/01/2015  Chd. v

Flow Estimation
Design Flow =

Runoff Coefficient
paved
glassland

Design Return Periods
a
b
C

Inlet Time
Urban
Natural

Hydrology

CiA

o}
0.90
0.30

For Checking
Existing System
10
603
4.4
0.44

2.0
5.0

For Proposed
System
50 yrs
687
4.2
0.42

min
min

The inlet time of natural catchment is estimated by the Brandsby William's Equation as per SDM Section 7.5.2

0.14465L
to = HO0.2 401

Hydraulic Assessment
Full-bore Capacity =

Colebrook-White Equation from Section 8.3.1 & Table 12 of SDM for circular pipes
V =-[32gRS, lugl

Roughness Coefficient (Ks)

1.255v ]

+
14.8R  R,[32gRS,

Existing
Proposed

Manning's Equation from Section 8.3.1 & Table 12 of SDM for channels & box culverts

_ Rl 6

Vo=

n

JRS,

Roughness Coefficient (n)

For Concrete Lined Channel =

mm
mm

0.016
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Appendix B
Hydraulic Modelling Output
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