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Introduction

1.1
1.1.1

1.1.2

1.2
1.2.1

Study Background

The development of Tung Chung New Town started in the 1990s under
the original goal of establishing a supporting community for Hong
Kong’s new international airport. In 2007, The Revised Concept Plan
for Lantau was completed,

Under the
Revised Concept Plan, Tung Chung would be developed into a new
town with increased population. According to Census 2011, the existing
population in Tung Chung is 78,400.

In order to increase land supply to satisfy the housing demand and other
development needs of the territory, the Civil Engineering and
Development Department (CEDD) and the Planning Department
(PlanD) of the Government of HKSAR jointly commissioned Ove Arup
& Partners Hong Kong Limited (the Consultant) under Agreement No.
CE 32/2011 (CE) in January 2012 to carry out a planning and
engineering study on Tung Chung New Town Extension (the Study).
The Study aims to explore the feasibility of extending Tung Chung to
the east and west to form an integrated new community with local
employment opportunities and various community facilities to meet the
demand of the local residents, and with a balance for development and
conservation.

Study Area

Study Area covers the entire area of Tung Chung and its expansion
(TCE and TCW) in the form of fallow land, foreshore and sea-bed,
places and waters as shown in Figure 1.1.
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Figure 1.1 Study Area
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1.3 Purpose of this Final Report

1.3.1 The purpose of this Final Report is to present a consolidated
compilation of the overall findings, proposal and recommendation of
the works carried out under the Study. More details on individual
aspects are presented separately in respective reports and technical
papers.
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Overview of Study Flow

2.1.1

2.1.2

The study flow is briefly summarized as follows:

a)

b)
<)
d)
€)
f)

g)
h)

Baseline review, identification of opportunities and constraints and
key issues;

Stage 1 Public Engagement;
Establish planning principles;
Formulate initial land use options;
Stage 2 Public Engagement;

Formulate draft RODP, draft ROZP, draft MUDP, draft MLP, and
PLP;

Stage 3 Public Engagement;

Formulate final RODP, final ROZP, final MUDP, final MLP and
Revised PLP.

Technical assessments and statutory Environmental Impact Assessment
was also carried out in parallel along the entire study process.

The study process is shown in the flow chart in Figure 2.1 below.
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Figure 2.1 Flow chart of Study Process
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Public Engagement

3.1
3.1.1

3.1.2

3.1.3

3.1.4

Overview

Three stages of Public Engagement (PE) were carried out to solicit
public views on the proposed Tung Chung new town extension
throughout the Study.

Stage 1 PE was conducted from 12 June 2012 to 12 August 2012. The
objective was to introduce to the Study background, the development
opportunities and constraints, and to collect views on the development
of Tung Chung. Roving exhibitions, briefing sessions and consultation
meetings with various stakeholders, a public forum were held, and a
survey was conducted to share the study background and to collect
views on the proposed Tung Chung further development. The public
had also submitted their views via fax, post and email. More than 2,300
suggestions and proposals were received during the Stage 1 PE.

PE2 was conducted from 21 May 2013 to 21 July 2013, with over 3,000
public comments received on the initial land use options. Two proposed
initial land use options in TCE were introduced to the public, titled
“Theme 1: Livable Town” and “Theme 2: Economic Vibrancy”, while
the land use theme in TCW was “Development and Conservation — A
Balance”. Various public engagement activities were held to introduce
the planning and engineering considerations and the proposed initial
land use options of the Study to the general public. These activities
include roving exhibition, a Community Workshop, a Public Forum,
Focus Group meetings with interested stakeholders and consultation
meetings with statutory advisory bodies. Public views were collected
via different channels including email, post, fax, by hand, by phone,
Opinion Forms collected throughout the PE period, Comment Forms
collected at the Public Forum, and views recorded during Community
Workshop / Public Forum / Focus Group Meetings. 3,099 submissions
were received, including 2,189 written submissions, 428 Opinion
Forms/Questionnaires and 482 Comment Forms.

After careful consolidation and analysis of all the opinions on the initial
land use options received in Stage 2 PE, a draft RODP was formulated
and was consulted in the Stage 3 PE during the period between 15
August 2014 and 31 October 2014. In the draft RODP, attention was
given to the commercial development and jobs introduced by other
development projects on Lantau, such as the North Commercial District
(NCD) of the Hong Kong International Airport (HKIA) and
development of the Hong Kong Boundary Crossing Facilities (HKBCF)
of the Hong Kong-Zhuhai-Macao Bridge (HZMB). The proposed
reclamation in TCW was deleted in response to public comments.
Balance between nature and urban development was achieved through
the development of a Town Park, preservation of rural characteristics
and conservation of areas with high ecological value. A balance was
also achieved in TCE through the planning of the high-density Metro
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Core Area, and provision of green walkways and waterfront
promenade. Planning concepts including stepped height profile and
Transport Oriented Development (TOD) were also included in the
RODP.

During Stage 3 PE, the public submitted their views via different
channels and at different events. Submission methods included email,
post, fax, by hand and by phone. The public could also submit their
views by filling in the Comment Form available at the Public Forum.
Views expressed during the Focus Group meetings and Public Forum
were also recorded. There were a total of 4,086 public submissions
received, with 558 individual submissions, 3,515 standard submissions
from groups such as Prajna Dhyana Temple, San Tau Village, villages
of Tai Ho, etc., and 13 signature campaigns. Out of these 4,086 public
submissions, 3,913 were written submissions received through email
(1302), fax (6), post (315), by hand (2,270) and telephone (20), whereas
173 were received at the Public Forum on 11 October 2014 via Public
Forum Comment Forms. 13 signature campaigns with a total of 7,536
signatures from various groups and villages were also received.

Key comments and suggestions received during the three stages of PE
are broadly summarised in following sections.

Stage 1 PE

The broad consensus collected in Stage 1 PE is briefly summarized
below:

General

There was broad consensus that Tung Chung needed further
development. The benefits of more community and recreational
facilities, local economic development and improvement of transport
infrastructure were acknowledged. Transportation, community /
recreational facilities and job/business opportunities were considered
most important among others aspects consulted.

There was concern that the density of housing development would be
too high. A balanced mix of public and private housing was generally
demanded. There was suggestion that Tung Chung could be developed
into a commercial, tourism and recreational hub with resorts, hotels,
water sports centres, flea markets, marina, fisherman’s wharf, and eco-
tourist facilities (e.g. ecological parks, organic farms, eco-tourism and
environmental educational centre, etc.).

Reclamation

Reclamation in TCW and land resumption for reselling to private
developers was strongly opposed, while developing fallow agricultural
land was supported. There was no major objection to reclamation in
TCE.

Community Facilities
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More community and recreational facilities, particularly hospitals,
medical care facilities, sports grounds and wet markets were requested.
These facilities should be more evenly distributed between TCE and
TCW.

Transportation

Improvement on internal and external transportation connectivity, and
an additional MTR station in TCW was clearly requested. More
transport types and services were also suggested to help reduce
transportation cost and to support population growth. Improvement and
extension of the existing cycle tracks to Sunny Bay were also
mentioned.

Environment

There were grave concerns about the adverse impacts of development
on the ecology around Tung Chung Stream and Tung Chung Bay, and
the disturbance to butterflies, birds, fish, horseshoe crabs and Chinese
White Dolphins. There were also concerns about traffic noise caused
by nearby roads and railway.

Cultural Heritage

Monuments, historical buildings and rural villages of preservation
values should be protected. Ma Wan Chung should be preserved and
revitalised and the existing fishing village should be developed into a
Fisherman’s Wharf. Prajna Dhyana Temple at Shek Mun Kap should
be preserved.

Economy

Increasing job and business opportunities for local residents were
considered very important.

Stage 2 PE

Brief summary of major views collected in Stage 2 PE are discussed
below:

General

In Stage 2 PE, there was broad consensus for further development in
Tung Chung as soon as possible, and the existing problems in Tung
Chung (e.g. poor connectivity, insufficient community facilities and job
opportunities, etc.) should be addressed.

The public requested for sustainable development under a holistic
approach to better integrate TCE and TCW. Other suggestions include
balanced housing mix, better building design and avoidance of “wall-
effect” residential development.

The public suggested that the development should not only focus on
housing development but also on commercial and tourism growth. They
agreed that tourism development could bring enormous economic

219844-REP-155-01 | Issue | Octaber 2016 Page 10

GAACTUAL JOB\218844105-00 CUTGOING REPORTS & SUBMISSIONS'O5-127 FINAL REPORT FOR THE WHOLE FEASIBILITY STUDY\D5-127-03_FINAL ISSUE\REP-155-
O1_FINAL FINAL REPORT_20161027 ISSUE.DOCX



Civil Engineering and Development Depariment and Planning Agreement No. CE 32/2011 (CE) Planning and Engineering Study on the

Department

3.3.5

3.3.6

33.7

3.3.8

Remaining Development in Tung Chung - Feasibility Study
Final Final Report for the Whole Feasibility Study

benefits and create ample opportunities for both Tung Chung and Hong
Kong, hence more facilities such as hotels, commercial premises and
shopping malls were suggested. Leisure tours such as eco-tourism and
concert tours were also suggested.

There were concerns that the additional population would overload the
carrying capacity of the existing infrastructures.

ICE

On TCE, the proposed development was generally supported with
higher development density near the core area and around the
transportation hubs preferred. A hybrid development of Theme 1
“Livable Town” and Theme 2 “Economic Vibrancy” was generally
supported. There was relatively less concern on the proposed 120ha
reclamation comparing to TCW. Major concerns include environmental
impact, visual impact, impact on water flow and ecology near Tai Ho,
cumulative impact on marine ecology and Chinese White Dolphins,
narrowing of the navigation channel. There were suggestions to review
the extent of reclamation in TCE. Views on the needs, scale and
location of the marina was diverse, with some stakeholders believed
that the marina would only benefit the affluent minority, while others
considered that it could enhance the economy of Tung Chung and make
Tung Chung a more interesting recreation and tourism destination.

cw

There was strong opposition to the proposed reclamation due to the
adverse impact on the ecology and water flow in Tung Chung Bay, thus
deteriorating the current odour problem near Ma Wan Chung. There
was also objection to the proposed private housing development near
the Town Park. The proposed revitalisation of Ma Wan Chung village
was however supported.

Comments on development scale and land uses in TCW were diverse.

a) Some public supported more developments in TCW (e.g.
commercial facilities on top of the railway station and higher plot
ratio around) while some did not.

b) There were many suggestions on the land uses. Some suggested
developing all available fallow agricultural land. There were
proposals to develop some specific sites (e.g. a hill slope at Nim
Yuen Village, an area between Lam Che Village and YMCA of HK
Christian College, etc.) for other uses (e.g. religious and tourism
purposes with an organic farm and a memorial hall). There were
also proposal to develop TCW into a recreational tourist spots under
the theme with Buddhism characteristics, and zone the area around
Prajna Dhyana Temple as G/IC and to retain the existing view from
the temple. Other suggestions also included zoning some areas as
Residential, Agriculture, G/IC and Recreation.
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c) At the same time, there were oppositions to the proposed zoning of
particular sites near existing villages as Green Belt, Conservation
Area and Agricultural because of the restraint on future
development potential. There were also oppositions to the proposed
development near Shek Mun Kap and the Prajna Dhyana Temple
and requested for lower plot ratio.

d) On the other hand, Green Groups supported the proposed
Conservation Area and Green Belt and preservation of the important
ecological assets (e.g. Tung Chung Stream, Tung Chung Bay, Fung
Shui Woodland, etc,). They urged the Government to proceed with
the gazettal of the DPA plan as they were concerned that the areas
with high ecological values will be adversely affected by the human
activities arising from nearby developments.

Community Facilities

There was broad consensus that the facilities were not evenly
distributed between TCE and TCW. The public requested for a balanced
community facilities provisions for the youth, the elderly and the ethnic
minorities, for more recreation, leisure, civic amenities and all levels of
education land uses. Facilities that were frequently mentioned include
wet market, G/IC complex, community / religious facilities,
recreational facilities (e.g. cricket, ruby, water sports, etc.), local shops,
cycling tracks to other parts of Lantau, G/IC facilities for the youth and
the elderly, hospital, childcare centre, etc. There were suggestions that
the proposed sport ground should be located between TCE and TCW.

Educational Facilities

Interested parties advised that conventional primary and secondary
schools are currently more than sufficient in Tung Chung, and therefore
there was no imminent need for more educational facilities in Tung
Chung except tertiary education facilities or school for special needs
students.

Transportation

There were strong requests for improvement of the transportation and
connectivity within Tung Chung and to better connect with other parts
of Hong Kong. The proposed railway stations in TCE and TCW were
welcomed, but the public also expressed concerns that the existing rail
and road capacity may not be sufficient to cope with the additional
population. Proper cycling paths connecting all areas within Tung
Chung were also requested. Other suggestions included electrification
of the transportation system and green-road infrastructures, making use
of the seven existing piers, developing monorail system, etc.

Environment

The public generally appreciated the proposed preservation of the
natural environment and protection of the high ecological value areas
in TCW in particular Tung Chung Stream and Tung Chung Bay. Green
Groups expressed their concerns about the cumulative impact on the
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environment and marine ecology in particular the Chinese White
Dolphins brought by the surrounding developments.

Cultural Heritage

The proposed preservation of the local cultural heritage such as Hau
Wong Temple, Tung Chung Fort, Tung Chung Battery and the local
villages, etc. was supported. There were suggestions to incorporate
these assets as part of a cultural tourism programme or within a wider
tourism plan.

Economy

The public called for more diverse job opportunities in Tung Chung that
can match the local skillsets. More local business such as street shops,
commercial facilities including retail premises should be provided so
that more diverse job opportunities could be created. There were
suggestions that the development of Tung Chung should capitalise the
advantages of its strategic geographic bridgehead location to develop
business centre or MICE which could well integrate with the HZMB
and HKIA.

Stage 3 PE

Brief summary of major views collected in Stage 3 PE are discussed
below:

General

As in Stage | and Stage 2 PE, the public continued to urge for earliest
implementation of the proposed development. The public urged for a
balance development among economic, environmental and ecological
protection considerations.

There were diverse views on population increase. Some parties worried
about the impact due to increase in population, while there were also
opinions that the population should meet the demand of more economic
development and job requirements in future.

The public generally appreciated a balance provision of public and
private housing in Tung Chung. Some suggested increasing the plot
ratio for housing development in TCW to better utilise the land.

Reclamation

Deletion of the proposed reclamation in TCW was strongly supported.
There was no major objection to the proposed reclamation in TCE and
Road P1. Nevertheless, some concerned about the potential direct and
indirect impacts on marine ecology and Chinese White Dolphins due to
the proposed reclamation.

ICE

The concept of transport-oriented development was supported. There
were other suggestions including more leisure spaces with local
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characteristics, a balance provision of land for educational use, and
better utilization of underground space for development.

3.4.7 The public generally supported the proposed marina in TCE and
believed it can enhance the vibrancy of the area. Some suggested that
the marina should be open for public use, while some suggested
providing a sheltered water area by the Government for local vessels to
help meet the growing demand of sheltered and safe berthing spaces in
Hong Kong. Other suggestions include limiting the capacity of the
marina to 300 vessels, integrating the marina into the pedestrian
walkway networks so that the promenade and scenic view of the water
area and the Airport could be best utilised. Green Groups concerned
about the potential impact on Chinese White Dolphins due to increase
in marine traffic outside the Marina.

cw

3.4.8 Considerable amount of public comments on the proposed zonings in
TCW were received during Stage 3 PE. They include:

a) Green Groups suggested zoning the Fung Shui woodland as “CA”
or GB, designating the areas on the bank of Tung Chung Stream
near Fong Yuen and Shek Mun Kap as “CA” and “GB” to protect
the natural environment and the habitats for butterflies.

b) There was objection to designating “GB” and “CA” zonings along
the bank of Tung Chung Stream, and at the village area around Lam
Che and Nim Yuen. They suggested changing the land use of two
sites around Lam Che and Nim Yuen from “GB” and R4 to
Government, Institution or Communities (“G/IC”). They also
expressed that the land in front of Hau Wong Temple should be used
for traditional festival celebrations.

¢) Villagers opposed to any development near the village. They
suggested that the proposed R3 site should be moved eastward,
agricultural land in the village be preserved. They also commented
that the village boundary shown in the RODP was incorrect and
requested to extend their village boundary. There was requested for
expansion of the Village Type Development (“V”) zone to meet
their future small house demand. They also objected to the proposed
R2 site near the town park due to hilly terrain and possible walled
effect created by the buildings.

d) The proposed land uses around Prajna Dhyana Temple in Shek Mun
Kap was generally appreciated, while there was also suggestion to
relocate the residential development near Prajna Dhyana Temple to
the other side of Tung Chung Stream.

¢) There were comments that the proposed development intensities in
TCW were too low and the plot ratio for the proposed R3 sites along
Tung Chung Stream should be increased to 1.5 to 3.5.

f) Villagers requested that suitable compensation should be provided
if private land was zoned for conservation purpose.
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g) Some private land owners opposed zoning the areas around Nim
Yuen Village as institution and community use instead of “GB”.
Some also objected to the proposed zoning of their land holdings
near Tung Chung Bay, and suggested designation of “OU” (Mixed
use) zoning and a R3 site around the railway station which they
considered in line with the TOD concept.

h) Other suggestions include the better use of abandoned farmlands,
designating the conservation area as a park to be managed by the
government through land swap or resumption with compensation,
designating the proposed R3 site at Shek Mun Kap as Natural Park,
relocating the proposed public housing development nearer to
future railway station, retaining “Area 23” for high density
residential use, rezoning the proposed R4 sites near future railway
station to R3, rezoning the area at the western side of the estuary of
Tung Chung Stream for GIC or recreation uses, deleting all non-
building areas in TCW, etc.

Existing Tung Chung Town Centre

Suggestions on land uses within the existing town centre area include:
Areas 1, 2 and 3 should be used as transport interchange and parking
areas for coaches; “Area 52” to be used as public leisure space; the
waterfront area could be used for commercial, recreational, cultural and
educational purposes; extension of the covered walkway from the town
centre to Tung Chung North and other new development areas and to
improve public access to waterfront events; and to provide more
diversified forms of open space.

Community Facilities

In general, the public considered that more community facilities should
be provided specifically for different people in Tung Chung such as the
youth, elderly and ethnic minorities. The facilities provided should be
more balance between TCE and TCW. Facilities frequently mentioned
include open spaces, reserved lands for Non-Government Organisations
(NGOs), government municipal building; wet markets, cooked food
markets, city hall, childcare and elderly centres, arts venue/theatre,
clinics, government offices, facilities for ethnic minorities, sport
facilities such as rugby pitch and stadium, hostel and community centre
operated by a charitable foundation, etc. Some suggested that the
shopping centres and markets shall be managed by more than one
companies so as to allow competition among businesses.

There were concerns that the proposed R2 site in TCW would affect the
Tung Chung Community Services Complex, and relocating of the
existing services provided by the NGOs in the Services Complex should
be provided to ensure minimum impact to the provision of services.

There were comments about the need of the proposed clinic/healthcare
centre in TCW which would be located only 500 meters away from
North Lantau Hospital.
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Religious Facilities

A religious organization concerned that the proposed R2 site near Wong
Nai Uk Village will affect the site of existing religious facilities.
Another religious organization generally welcomed the draft RODP.
Comment of the urgent need to have a Catholic church in Tung Chung
to cater for the local Catholic community is also received. There was
request to reserve some private lands at Nim Yuen, Lam Che and Shek
Lau Po for “IC” uses, including religious uses to promote Tibetan
Buddhism and other related activities such as Tibetan medicine and arts
in Hong Kong.

Education Facilities

On education facilities, there are grave concerns on the provision of
primary and secondary schools in both TCE and TCW and requested
for a critical review of the provision taking into account the latest school
plans allocation in Tung Chung. There were requests for specific
tertiary education facilities including a university, aviation-training
centre, vocation education and training centre. There were however
diverse opinions on development of international schools.

Transportation

On transportation, as clearly voiced out in previous stages of PE, the
public strongly requested that the internal and external transport and
infrastructure network and connectivity should be improved, and
frequency and modes of public transport services including bus and
ferry services should be increased. They particularly concerned that the
new population would overload the road and railway networks. Other
suggestions include the use of environmentally-friendly transport
systems such as electric buses, electric cars and bicycle sharing system.

On railway, the public supported the two proposed railway stations.
Some suggested extending the Tung Chung Line to a new Siu Ho Wan
Station and the Airport Island. There were also suggestions that a Public
Transport Interchange (PTI) should be planned near the railway station
in TCE and within the Metro Core area, in order to encourage the use
of railway network and facilitate a seamless connection between
railway and other modes of transport.

On road network, the proposed Tai Ho Interchange and Road P1 was
generally supported. There were suggestions to link up Cheung Tung
Road with Tai Ho Interchange and the existing pedestrian and cycling
underpass from Tai Ho access point to the shoreline. Other proposals
include a new road at Chung Yat Street, widening of Cheung Tung
Road into four lanes, widening and improving the coverage of local
pedestrian paths, building cycling paths and promenades, minimising
roads but to provide more greenery walkways, etc.

There were requests on improving the cycle track network in Tung
Chung to cater for the needs of local residents, tourists and
professional/sports cyclists in the area. The existing cycle track network
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should be linked up and connected to both TCE and TCW so as to
promote the use of bicycles and enhanced connectivity. Some suggested
that there should not be any restrictions for cyclists to use Cheung Tung
Road and strict speed limits should be set for all users for safety reason.
There were also suggestions to allow professional cyclists to have
shared use of the roads with designated cycling lane. Ancillary facilities
such as cycle parking spaces and rental kiosks, were also suggested.

Sewerage, Drainage and Flooding Measures

3.4.19  There were calls for improvements on the sewerage and drainage
systems in TCW, as well as improvements on district-level storm water
and sewage drainage. In particular, communal sewer connecting the
villages was requested.

3.4.20  Some queried about the necessity and effectiveness of the proposed
polders for flood prevention. Some concerned that the polder will affect
the ecological connectivity across Tung Chung Stream, therefore the
footprint should be kept to a minimum. Other flood prevention
measures such as building bypass floodways, relocating residential uses
away from the Stream and enforcement of laws to prevent illegal waste
dumping were suggested.

Environment

3.4.21 On ecology and environment, the public supported that the biodiversity
and natural environment of Tung Chung should be preserved and the
natural scenery, environment and wildlife habitats in TCW should be

maintained.

3.4.22  Green Groups concerned about the disturbance on Tung Chung Stream,
natural coastlines, riverbanks, Fung Shui woodland and other
ecologically valuable sites due to development, and requested for
protection of valuable natural habitats. In particular, they requested for
a Development Permission Area (DPA) Plan in TCW to control human
activities and possible environmental disturbance in the area. More
stringent measures for protecting Tung Chung Stream, particularly
around the Site of Special Scientific Interest along the Stream, Tung
Chung Bay and Wong Lung Hang, were requested. Channelization of
Tung Chung Stream, civil engineering works and human activities that
would pollute the ecologically sensitive areas should be minimized. De-
channelization and rehabilitation of the channelized section of Tung
Chung Stream should also be considered.

3.4.23  There were concerns on the cumulative environment impact, in
particular noise and air pollution due to increased traffic generated by
the various developments in North Lantau. Some particularly
concerned about the developments would further increase the already
high level of ozone concentration in Tung Chung. Strategic
Environment Assessment to ascertain such cumulative impact was
requested.

Economic Development
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On economic development, the commercial and economic elements
introduced in the finalised RODP, taken into account nearby
developments in Lantau, was generally appreciated by the public. As
clearly voiced out in previous stages of PE, the public requested that
local job opportunities should be provided which should match with the
skills of the residents in Tung Chung. There were suggestions for
technology development and business related to the environment in
Tung Chung.

There were supports for the increase in commercial floor space and
provision of waterfront retail and street shops selling variety of
affordable goods to promote local economy and increase employment
opportunities. There were suggestions that local economy could include
public wet markets, flea markets, cooked food centres, underground
shopping mall, local farming on rehabilitated land, retail uses on future
footbridges between Metro Core Area and TCE railway station. There
were also suggestions to develop business such as vessel maintenance,
scientific research centres and other high value-added technology in
Tung Chung.

Tourism

There were suggestions on measures to enhance tourist attraction, to
preserve sites with historical and cultural values, improve the natural
shorelines and linkage to the waterfront. There were also suggestions
to promote eco-tourism by preserving the natural scenery and
development of “ecology and heritage park”. The public was however
concerned about the potential conflict between livelihood of local
residents and tourist activities.
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Outline Development Plan and Layout Plan

4.1

4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

Formulation of the Revised Outline Development
Plan

Tung Chung is being developed in phases. To date, the Tung Chung

development is up to Phase 3A , with the
reclamation works completed in 2003 and the public and private
housing development is currently under construction. Nevertheless, due
to environmental concerns, the proposed reclamation of the Tai Ho Wan
aread will cease, and the works beyond
Phase 3A are not yet completed due to the relaxed population increase
in the last decade. Therefore, the development of Tung Chung is yet to

be completed, which, understood from public opinions, has resulted in
a mismatch of job opportunities, inadequacy of G/IC facilities, etc.

With the opportunities and changing planning circumstances brought
by new infrastructures in North Lantau, including HZMB and its Link
Road, TM-CLK Link, HKBCF, NCD, Airport’s Third Runway, etc.,
this Study is therefore commenced to critically review the land uses for
the remaining areas of Tung Chung to cater for the latest needs.

The Study has undergone three stages of public engagement (details
elaborated in Section 3 above). Stage 1 PE is an “Envisioning” stage
which is intended to understand the key issues and concerns on further
developments. With the issues solicited from Stage 1 PE, the initial land
use concepts for TCE and TCW are brought up for discussion during
the Stage 2 PE. Of the comments received in Stage 2 PE, with the key
objection towards reclamation at the ecologically sensitive Tung Chung
Bay area. Subsequently, a more detailed Preliminary Outline
Development Plan has been formulated for public discussion during the
Stage 3 PE.

Taking into account the comments received from Stage 3 PE, together
with the requirement from various government bureaux/departments
and latest planning circumstances, a Recommended Outline
Development Plan (RODP) has been formulated. Various technical
assessments and EIA were conducted based on the RODP to confirm
the technical feasibility of the development proposals. Based on the
RODP, a more detailed set of plans namely Layout Plans,
Recommended Outline Zoning Plan, Master Urban Design Plan and
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Master Landscape Plan has also been formulated accordingly as the
outcome of this Study. A set of plans are included in Appendix 4.1 to
Appendix 4.3.

Overall Planning Intention and Urban Design
Concepts

Planning Intention

Tung Chung Potential New Town Expansion Area (PNTEAs) are
situated in a unique position within the dramatic landscape of Lantau
Island. The PNTEAs are divided into two distinct zones with different
character and development potential based on their topographic
context, visibility from surrounding areas and accessibility.

Tung Chung East is the most visible part of the PNTEA, being well
situated across the sea from HKIA, the under-construction Hong Kong
Boundary Crossing Facilities (HKBCF) and the new TM-CLK link.
Comprised entirely of reclaimed land, development in TCE will be the
natural continuation of the existing TCNT, framed against the vegetated
backdrop of North Lantau (Extension) Country Park.

Development in TCW balances the sensitive ecological character of
Tung Chung Bay, the Tung Chung Stream and the rural topography of
TCV with the intense development in the vicinity of the proposed TCW
Railway Station. Residential clusters nested within the Valley are
carefully located as distinct micro-settlements integrated with the
verdant vegetation and existing rural village-type development.

Key Design Principles

Urban design of the PNTEAs is driven by a series of design concepts
that were developed during the course of the study and embody the
opportunities for increasing pedestrian connectivity between TCE,
TCW and the existing TCNT, capitalizing on the location of the
proposed new railway stations and integration with the surrounding
context.

Transit-Oriented Development

To capitalize on the development opportunities presented by major new
public transport links to the territory but also within Tung Chung itself
the concept of TOD is utilized to create highly concentrated hubs of
activity and residential areas in close proximity to the proposed railway
stations.

The increased development intensity around the proposed railway
stations is seen as an opportunity to create a new, highly visible
centrality that is emblematic of the New Town and its aspirations to
become the home of a new generation of residents.
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Connectivity

Convenient physical mobility between residential areas and key activity
nodes is crucial to creating an open and accessible spatial setting within
which can inspire a feeling of belonging to the place for new residents.

Planning for enhanced connectivity is one of the major underlying
themes of the layout in the PNTEAs, with particular attention paid to
the linkages between the Tung Chung Town Centre and TCW via the
Town Park as well as the connections between TCE and Tung Chung
Town Centre. The goal is to create a mobility system that considers the
entire Tung Chung as a unified town composed of distinct districts.

Integration

As an extension to the existing Tung Chung, new development seeks to
maximize integration with the existing built form and to balance the
need for new residential development with the natural features of the
site. In order to create a unified urban form that respects the existing
layout and minimizes adverse impacts on the natural environment
integration strategies are employed throughout the PNTEAs.

Please refer to Figure 4.3.1 and 4.3.2 for the overall urban design
concept for the TCE and TC PNTEAs.

Key Development Parameters

As an extension to the existing Tung Chung New Town, the TCE and
TCW PNTEAs seek to maximize integration with the existing built
form and to balance the need for new residential development with the
natural features of the site. In order to create a unified urban form that
respects the existing layout and minimizes adverse impacts on the
natural environment integration strategies are employed throughout the
PNTEAs.

Land Use Budget

The broad land use budget for the PNTEAs in the Finalized RODP is
summarized in Tables 4.3.1 to 4.3.4 below.

Overall

The overall land use budget for new developments in the TCE and TCW
PNTEAs (including the P1 area) are as follows:
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Table 4.3.1 Land Use Budget for the Tung Chung PNTEAs

(TCE+TCW)
: Approx. o
Major Land Uses A ea (k) Total
Area
Comprehensive Development Area (CDA) 7.65 3.05%
Residential 71.90, 28.70%
G/IC and Utilities
- GIC 12.46 4.97%
- Education 9.11 3.64%
- 0OU 2.03 0.81%
Commercial 8.76]  3.50%
Open Space
- Existing DO (DO and Town Park) in New Town 19.24
(DO) 7.68%
- Waterfront Promenade (RO) 14.06 5.61%
- Cycling Park (RO) 1.37,  0.55%
- District Open Space (DO) 14.44)  5.76%
Village Type Development 14.00 5.59%
Agriculture 4.97 1.98%
Coastal Protection Area 4.94 1.97%
OU (Riverpark) 3.32 1.33%
OU (Polders) 1.68 0.67%
Conservation Area 10.42 4.16%
Green Belt 13.24 5.28%
Roads 36.97] 14.76%
TOTAL 250.55| 100.00%

! Large site reduction factor (LSRF) of about 10% is assumed for residential sites during the
preliminary estimation of flat production at the draft RODP stage. The provision of internal roads

is assumed in LSRF.
*Tai Ho Section of Road P1 is included.
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Tung Chung East Land Use Budget

Table 4.3.2 Land Use Budget for Tung Chung East

Major Land Uses Approx. Area (ha) | %

CDA (metro core) 7.65 6.25%
Residential 43.95 35.92%
G/IC and Utilities

- GIC 7.44 6.08%

- Education 9.11 7.44%

- Ou 1.92 1.57%
Open Space

- Waterfront Promenade 10.74 8.78%

- District Open Space 10.74 8.77%
Commercial 7.64 6.24%
Roads 23.19 18.95%
TOTAL 122.37 100.00%

Table 4.3.3 Land Use Budget for P1 ROAD
Major Land Uses Approx. Area (ha) (%
Open Space
- Waterfront Promenade 1.56 17.69%
- Cycling Park 1.37 15.51%)
Roads 5.89 66.80%
TOTAL 8.82 100.00%
Tung Chung West Land Use Budget
Table 4.3.4 Land Use Budget for Tung Chung West
Major Land Uses Approx. Area (ha) |%
Residential 27.95 23.41%
G/IC and Utilities
- GIC 5.02 4.21%
- 0U 0.11 0.09%
Open Space
- Waterfront Promenade 1.76 1.48%
- Existing DO (Town Park) 19.24 16.12%
- District Open Space 3.70 3.10%)
OU (River Park) 3.32 2.78%
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Major Land Uses : |Approx. Area (ha) (%

OU (Polders) 1.68 1.41%

Commercial 1.12 0.94%

Village Type Development 14.00 11.73%)|

Agriculture 4.97 4.17%|

Coastal Protection Area 494 4.14%

Conservation Area 10.42 8.73%

Green Belt 13.24 11.09%

Roads 7.88 6.60%

TOTAL 119.37 100.00%

4.3.6 The proposed land use zonings of the Finalized RODP are shown in
Figures 4.3.3 and 4.3.4.

4.3.7 Planned Flat Provision and Population

4.3.8 To cope with the territorial need on housing, the residential
development potential of the Tung Chung PNTEAs are explored and
the land resources should be optimized, while maintaining a suitable
environment and opportunities for commercial development that
compatible with the regional developments and recreational facilities.

4.3.9 Taking into account the local context, public views from PE activities
as well as territorial aspirations, the land use proposal of the Finalized
RODP is to provide a total of about 49,475 flats, with an additional
population of around 144,400.

4.3.10  Please refer to the following Table 4.3.5 for the proposed flat provision

and anticipated population of the Finalized RODP and in comparison
with the existing Tung Chung New Town.

Table 4.3.5 Flat Provision and Anticipated Population

Existing and Planned

Population Flat No.
Existing 75,394 28,804
Existing + Planned’ 123,902 44,250

Newly proposed for the Finalized RODP

Population Flat No.
TCE 118,873 40,820
TCW 25,500 8,655
Total ' 144,373 49,475

! already taken into account the latest Area 27 HOS development
2 This population and flat number has excluded the population/flat of the proposed married police
quarter in the Planning Scheme Area.
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Overall Population Upon Full Development
(Existing + Planned + Newly Proposed)
Population

268,373

Flat No.
93,725

Total

Housing Mix

In response to the recommendations of the Long Term Housing
Strategy in 2014, and subsequently requested by Housing Department
in Jan 2014, the public:private housing ratio for newly proposed
development in the PNTEAs will be at least 63:37, which the housing
mix of the Finalized RODP (based on flat no.) has corresponded to this
territorial direction accordingly.

Table 4.3.6 Public: Private Housing Ratio

Existing & Planned
(already taken into account the latest “Area 27” HOS
development)
TCE TCW TCE + TCW
Public 11200 16850 28050
Private 16200 0 16200
Total 27400 16850 44250
% of Public Flat 41% 100% 63%
% of Private Flat 59% 0% 37%
Newly Proposed for Revised PODP
TCE TCW TCE + TCW
Public 25,729 5,223 30,952
Private 15,091 3,432 18,523
Total 40,820 8,655 49,475
% of Public Flat 63% 60% 63%
% of Private Flat 37% 40% 37%
Overall Flat Upon Full Development
(Existing + Planned + Newly Proposed)
TCE TCW TCE + TCW
Public 36,929 22,073 59,002
Private 31,291 3,432 34,723
Total 68,220 25,505 93,725
% of Public Flat 54% 87% 63%
% of Private Flat 46% 13% 37%
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4.3.14

“G/IC” and Open Space Provision

In order to support the target population of about 144,400, “G/IC” uses

and Open Space provision are proposed in the Finalized Layout Plan
and summarized in Table 4.3.7 below. This provision has been based
on the requirements under the Hong Kong Planning Standard and
Guidelines as well as liaison with different Government Departments.

Table 4.3.7 Schedule of GIC and Open Space in Finalized RODP

G/IC Facilities
& Open Space
Provision

Provision in
the Finalized
RODP

Site Area
Required
(sqm)

Remarks

Nursery Classes
and
Kindergartens
(unit :
classroom)

72

N/A

30-classroom
Primary Schools
(unit : school)

37,200

30-classroom
Secondary
Schools (unit :
school)

13,900

Other School
Use

15,000

Post-Secondary
Institution

24,000
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G/IC Facilities | Provision in | Site Area
& Open Space | the Finalized | Required | Remarks
Provision RODP (sqm)
gllmcs/Health 9 10,000
entres
Dlst_rlct Police 1 4,650
Station
Married Police
Quarter 1 4,650
Fire Stations 1 2,960 TR R )
Integrated . NOFA of
Family Service | 1 NORA of |
Centres (IFSC)
S_omal Sepurnty NOFA of
Field Unit - 464 sq m _
(SSFU) q
Family and
Chll(.i Protec-tlve NOFA of
Services Unit | 1 S e
(FCPSU) Sub-
Office
Integrated NOFA of
Children and 631 sqm
Youth Services | 3 for each _
Centres total =
(ICYSC) 1893sgm
NOFA of
1575sqm
150-Place fg{a‘:a:h’
Residential Care
(150
Elderly (RCHE)
places
each)
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G/IC Facilities | Provision in | Site Area
& Open Space | the Finalized | Required | Remarks
Provision RODP (sqm)
Day Care Unit 1 NOFA of
for Elderly 70sqm
Neighbourhood NOFA of
Elderly Centre | 1 o TR
(NEC) s
Child  Care Ronceat
303sqm
Centre
. 2 for each,
(for children age 1=
under 3) total =
606sgm
District Support
Centre for_ NOFA of
Persons with | 1 N R R
Disabilities q
(DSC) Sub-base
Integrated
Community
Mental |1 L
Mental 454 sqm
Wellness
(ICCMW) ]
o | - -
- 3 : .
Reserve
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G/IC Facilities | Provision in | Site Area
& Open Space | the Finalized | Required | Remarks
Provision RODP (sqm)
4.3.15  Asan extension to the existing Tung Chung, new development seeks to

maximize integration with the existing built form and to balance the
need for new residential development with the natural features of the
site. In order to create a unified urban form that respects the existing
layout and minimizes adverse impacts on the natural environment

integration strategies are employed throughout the PNTEAs.

Table 4.3.8 Open Space Provision in the Finalized RODP

G/IC Facilities & HKPSG Provision in the | _. Al
Open Space Requirement Finalized Site Area | Location in the
R for 144,400 Required (sqm) | Finalized RODP
Provision : RODP
Population
Mainly along the
Waterfront
Promenade  of
Regional Open N/A 154,300 154,300 both  PNTEAs
Space (sqm) and the
Waterfront Park
at the northern tip
of TCE PNTEA
District Open 144,400 144,400 144,400 In all planning
Space (sqm) * areas
To be provided
é‘)‘r’ﬁ; Open Space | 144 400 144,400 . within individual
q residential sites
*Excluding the existing and planned “DO” in TCW with about 19.7ha
(Town Park and the existing open space west of Hau Wong Temple).
As the 19.7ha provision has already be calculated as existing/planned
provison for the TCN'T
4.3.16  Commercial GFA and Job Opportunities
4.3.17  As an extension to the existing Tung Chung, new development seeks to
maximize integration with the existing built form and to balance the
need for new residential development with the natural features of the
site. In order to create a unified urban form that respects the existing
layout and minimizes adverse impacts on the natural environment
integration strategies are employed throughout the PNTEAs.
4.3.18  Itis clearly understood that the completion of the HZMB in the coming
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4.3.20

4.3.21

4.3.22

4.3.23

4.3.24

Remaining Development in Tung Chung - Feasibility Study
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years and other infrastructures projects in vicinity will brought about
opportunities for bridgehead economy in Tung Chung. It is important
for the Finalized RODP of the PNTEAs to review the is commercial
component from time to time in capturing the opportunities ahead as
well as to take into account of commercial proposals nearby in the
airport island.

The commercial element of the Finalized RODP is summarized below
and distribution are shown in Figure 4.3.7 and 4.3.8.

The details analysis and assumptions for deriving the commercial GFA
and employment figures will be further elaborated in the separate socio-
economic assessment paper.

“Major Office Node”

It is understood
that hotel and retail projects
would be the mainstays of commercial development in the
NCD in the HKIA®.Our latest information on the potential commercial
development in the HKBCF will likely to go for retail and hotel
facilities. It was subsequently considered a right approach to upgrade
the role of Tung Chung as a “Major Office Node” with a commercial
GFA of about 500,000sqm. The scale is comparable to about the office
floor space of two IFC1 and IFC2 in Central.

According to the Study on the Propensity for Office Decentralization
and the Formation of an Office Land Development Strategy as well as
the HK2030 Planning Vision and Strategy Working Paper No. 46
Planning Strategy for CBD Grade A Offices, it suggested the critical
mass for office nodes and as shown in Table 4.3.9 below.

This “Major Office Node” will mainly be clustered in the commercial
belt around the TCE Station along the NLH, to be located in “Area
1107, “Area 1297, “Area 130" and the “Area 115a” and “Area 115b”
“CDA” zones in the TCE PNTEA.

Table 4.3.9 Critical Mass for Office Nodes/Business Estate

Size Major Office or 1/O Minor Node/Business
Node Estate

Office GFA 0.5 million m? 0.2 million m?

Major Buildings 7 major buildings 3 major buildings*

Regional Retail Cluster

With the said positioning for commercial development in Tung Chung

3 http://www .hongkongairport.com/eng/media/press-releases/pr_1119.html
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to plan towards a “Major Office Node” in the Finalized RODP, together
with the latest development proposals in the NCD and the HKBCF, the
retail commercial component in the Tung Chung PNTEAs is to ensure
complementary with the surrounding developments.

Currently, about 163,300 m? retail GFA is proposed in the Finalized
RODP mainly due to the following reasons:

= Hotel and retail projects would be the mainstays of commercial
development in the NCD in the HKI

According to the Chief Executive's 2014 Policy Address, the
Government has carried out a preliminary review of the supporting
infrastructure to explore the feasibility of developing major
shopping, dining, entertainment and hotel facilities at the HKBCF
and a detailed study will be commenced as soon as possible.®
According to PlanD’s latest proposal, about 350,000 m? commercial
GFA for retail/dining/entertainment and hotel use will be provided
in the HKBCEF.

It is that up to about 1 million sqm for
shopping/dinning/entertainment and hotel use might be yielded in the
HKBCEF bridgehead zone, and the implication of this figure on the retail
GFA provision in the Tung Chung PNTEA will be reviewed critically
when more clear information is provided later on.

The regional retail node will mainly be clustered around the proposed
TCE Station, to be located in “Area 57a”, “Area 1297, “Area 130” and
the “Area 115a” and “Area 115b” “CDA” Sites, with some retail
activities at “Area 145” and “Area 142” Sites along the waterfront in
the TCE PNTEA. For the proposed scale of retail GFA around the
proposed TCE Station, it is comparable to 0.9 of the Metro City Plaza
located on-top of Po Lam MTR Station in Tseung Kwan O. For the
regional retail node around the TCE waterfront, it is about 1 Tung
Chung City Gate.

1000-room Hotel

With the future connectivity to Pearl River Delta (PRD) and increased
air passenger after the expansion of HKIA Third Runway, on top of the
existing and planned hotel developments in Tung Chung, it is
considered that an additional 1,000 hotel rooms is appropriate in the
Tung Chung to support the hotel demand in the district and long-term
demand for Hong Kong.

Hotel GFA of about 49,000sqm is proposed in the waterfront area of

3 http://www.policyaddress.gov.hk/2014/eng/p38.html
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4.3.31

4.3.32
4.3.33
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TCE PNTEA (at “Area 145”) in association with the proposed marina.
This is equivalent to an approximate of 1000 rooms (estimation in
association with the existing room size of Novotel Citygate Hotel). This
49,000sgm (about 1,000 room) hotel proposal has already been
presented in the PE2 and has received general public acceptance. The
scale is comparable to about 2.2 Novotel Citygate Hotel in Tung Chung.

Local Retail

Conveniently located local retail areas are clearly defined in TCE. They
are located mainly in parallel to the north-south Linear Parks within
residential plots and are anticipated to provide jobs in addition to
enhancing the vibrancy of the Parks. Additional areas for local retail
establishments are also defined on the perimeter of the Central Park as
well as along the Waterfront Promenade on the edge of the water inlet.
The proposed local retail GFA of 114,000sqm in TCE are derived from
the total floor area provided in the 2-storey local commercial belts
indicated on the Finalized RODP. Not only the importance of the local
retail to enhance the convenience for local residents, their function is
also to add “street life” which is repeated demanded by local
communities in the PE activities.

For the proposed local retail GFA of about 51,000sqm refers to the total
floor area provided at the 3 commercial sites near to the proposed TCW
Station as well as commercial uses to be provided in the proposed
subsidized housing sites at “Area 42” and “Area 46”. To capitalize on
the synergy of the proposed TCW Railway Station, new commercial
areas are located in close proximity to the station exits. These
commercial lots form a continuous path along Yu Tung Road turning
northwards towards the Hau Wong Temple to create a well-defined
entrance to the public spaces adjacent to the Temple grounds.

Anticipated Job Opportunities

Table 4.3.10 below summarized the amount of commercial GFA
proposed in the PNTEAs mentioned above and the anticipated job
opportunities derived based on a broad estimation of 1 job
opportunities/ 20sqm of commercial GFA. The estimated job
opportunities should be interpreted with caution, as the number of jobs
created per unit of commercial GFA in reality could be different from
the assumed ratio of 1 job to 20 sq.m. Also, given that the commercial
GFA might crowd out certain similar activities in the rest of Hong
Kong, the net employment created for Hong Kong as a whole could be
lower than the estimated jobs for the commercial GFA in the PNTEAs.

Meanwhile, detailed estimation of job opportunities offered by the
commercial developments as well as other “G/IC” facilities in the TC
PNTEAs will be provided in the detailed design stage.
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Table 4.3.10 Proposed Commercial GFA in the PNTEAs and anticipated job

opportunities
TUNG CHUNG EAST TUNG CHUNG WEST
GFA GFA
(sq m) No of jobs (sq m) No of jobs
Retail (local)* 113,695 5,685 50,725 2,536
Retail (regional)* 163,346
® Along TCE MTR 6,071
e Along TCE
waterfront# gty 206
(N)gi(";g: (Major Office 25,000
Hotel 48,573 : 2,429
(about 1000
rooms)
Total 825,614 41,281 2,536
Assumptions:

- *Excluding GFA for Kindergarten
- #Excluding the boatyard/maintenance area of the proposed marina/ yacht
- No of job : assumed on broad assumption of 1 job/ 20sqm (According to HKPSG Chp8 Table 2:

Business Use: 20-25sqm/job)

- Local retail GFA : calculated based on detailed design in the revised draft ODP

- Regional retail GFA : adjustment of regional retail GFA due to the likeliness for the HKIA NCD to
provide a substantial amount of regional GFA and hotel developments

- Office GFA: Development of a “Major Node” (500,000sqm) with reference to the HK2030 Working Paper
No. 46 and the SEKD Comprehensive Planning and Engineering Review

- Hotel Room: estimated by 50sqm per room, reference to Novotel City Gate Hotel (Tung Chung)

Scale Reference%
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Disposition of Land Use in the Finalized RODP

Comprehensive Development Area (“CDA”) — Total 7.65 ha

Two sites, i.e. “Area 115a” & “Area 115b”, with an area of 3.90ha and
3.75ha respectively are proposed in the TCE PNTEA for
comprehensive residential-cum-commercial development. These two
sites form a Metro Core Area of the TCE PNTEA. The Metro Core Area
is intended to function as the key centre for the entire development.

The planning intention for the “CDA” sites are to facilitate the
comprehensive development of the area to achieve the function as a
Metro Core Area for the TCE PNTEA. The designation of the “CDA”
zoning will require future developers to submit a master layout plan for
approval by the Town Planning Board to facilitate Authority’s
appropriate control over the development mix, scale, design and layout
of the development at this prominent location at the TCE PNTEA.
Given its connectivity with the proposed TCE MTR station and its
emblematic centrality, higher development intensity will be appropriate
for this Metro Core Area. However, the core urban design principles
such as the stepped building profile will still be retained. As such,
development within these sites is subject to a plot ratio (PR) of 8.8,
including PR6 for domestic use and PR2.8 for non-domestic use. A
maximum building height restriction is ranging from about 105mPD to
195mPD under the constraints brought by the Airport Height
Restrictions, while the building height should descend towards the
north of these sites. The higher development intensity would allow the
Metro Core Area to be distinguished from a distance from the
surrounding buildings and its role as the development core of the TCE
PNTEA will be emphasised. Moreover, some district-based facilities
serving the entire TCE reclamation will be required within the “OU”
zone, including 1 Public Transport Interchange (PTI), 1 public toilet
and 2 6-classroom kindergartens. In order to enhance the connectivity
of the “OU” site to the MTR Station as a gateway for the TCE
reclamation, 24-hour pedestrian linkage should be maintained by future
developer of the “CDA” sites to the MTR Station, the open plaza and
connection to the linear park to the north. The design intention of the
NBA labelled as Metro Public Plaza opposite the Railway Station is to
provide a monumental entrance and activity node through which
pedestrians enter Tung Chung East and find their way into the
development and towards the waterfront.

Given its central location and proximity to the proposed TCE MTR
Station, a major office area with a large retail component targeting
regional demand is also proposed for the Metro Core Area. A non-
domestic PR of 2.8 is therefore designated for the two “CDA” sites
which from the Metro Core Area, which contribute to the development
of a “Major Office Node” in Tung Chung which was proposed in
complementary to the surrounding developments in the NCD and
HKBCEF etc. The scale and layout of non-domestic PR of the “CDA”
sites have been carefully considered to serve as a barrier against
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nuisance brought by the NLH to the domestic portion further inland.

Commercial Uses (“C”)- Total 8.76 ha

4.4.2 A Retail and Office Belt along NLH, constituted of “Area 57a”, “Area
129” & “Area 1307, is proposed as an extension to the east and west of
the proposed “CDA” zone at the metro-core area (“Area 115a” and
“Area 115b”. This commercial belt, designated with a PR from 9 to 9.5
(total GFA of about 430,000sqm) is intended to form part of the “Major
Office Node” proposed in the TCE PNTEA along the NLH with retail
facilities on the lower floors. The scale of office development (in terms
of BH and site coverage) of the Site has been carefully considered to
effectively serve as a barrier against nuisance brought by the NLH to
the domestic uses further inland.

4.4.3 A “C” Site designated with PR3, i.e. site “Area 1427, is proposed at the
northern tip of the TCE PNTEA which is intended to support the
proposed marina. This location is intended to develop together with the
“OU (Boatyard and Maintenance Area), into a marina clubhouse with
retail and dining activities to create a vibrant waterfront, likely to be
privately owned and operated, providing with a GFA of about
42,000sqm. It should be noted that the scale of the proposed marina will
maintained with 95 berths and further expansion is not desirable from
urban design point of view. Thus, while the water inlet could potentially
accommodate a marina of up to 150 berths, such a use would potentially

~occupy the entire aquatic space minimizing the intended expansive
views across the inlet and the intimate relationship that it creates with
the sea. The “C” site is also intended to synergize with the proposed
waterfront park at its door-front to form a vibrant activity node in the
TCE PNTEA. Maximum building height of this site is limited by the
AHR and is set to +45mPD.

4.4.4 To the west of the Marina Clubhouse is another “C” Site designated
with PR3, i.e. site “Area 145", which is intended to capitalize the
extensive view of the waterfront for hotel development up to a GFA of
about 49,000sqm (about 1000 rooms). The edge facing the waterfront
promenade will cater for alfresco dining and shop-fronts to create a
vibrant waterfront promenade and form an activity cluster along the
coastline.

4.4.5 In TCW PNTEA, three “C” Sites are designated with PR3, i.e. “Area
677, “Area 66b” and “Area 66a” outside the proposed TCW MTR
Station. These commercial sites are intended to serve as a central hub
of retail activities serving the future TCW population, as well as
population in Yat Tung Estate and future population in the “Area 39”
PRH. The scale of these “C” sites are limited in terms of its PR (PR2
and PR3) and BH (ranging from 20 to 35mPD) to keep with the
character of the Tung Chung Estuary as well as to intended for design
to match the scale of the proposed “DO” near the Hau Wong Temple
and Tung Chung Estuary. A Public Transport Interchange (PTI) of not
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less than 3,000sqm is also required to be developed in an integrated
manner with the “Area 66a” site next to the TCW MTR Station.

Residential Uses — Total 71.90 ha
Special Residential (“RS”)

4.4.6 13 sites are proposed for “RS” zoning for high density subsidised
residential development in the Tung Chung PNTEAs.

4.4.7 Within the TCE PNTEA, 11 sites are proposed for “RS” zoning. They
include Areas 116, 119, 102, 103, 132a, 132b, 132¢, 111, 110, 122 and
127. These sites mostly within the 500m catchment around the proposed
TCE MTR Station to allow convenient access to public transport.
Development within these sites is subject to a maximum domestic PR
ranging from 5 to 6.5 and a maximum building height restriction
ranging from 90mPD to 140mPD constrained by the AHR and stepped
building height considerations with surrounding planned developments.

4.4.8 To retain a stepped building height profile and taken into account the
airport height restriction, building height in these sites generally
descends towards the waterfront. Compatible non-domestic uses
including commercial are proposed at PR0.4 as requested by Housing
Department. Different “G/IC” facilities serving the population need,
including a total of 36 kindergarten classrooms, 2 integrated children
and youth services centres, 1 residential care home for the elderly with
1 Day Care Unit, 1 District Support Centre for Persons with Disabilities,
1 Integrated Community Centre for Mental Wellness, 1 Integrated
Family Service Centre, 1 Security Field Unit office, 1 Child Care Centre
(for children under age of 3), and | Family and Child Protective
Services unit are to be provided within 8 “RS” sites. Besides, 2 PTIs
with a minimum size of 3000sqm are to be provided within “Area 132b”
and “Area 102” respectively to serve the district transport need, subject
to detail study and agreement with the relevant Government
departments. 20m-wide Non-building Areas (NBAs) in a general East-
to-West direction are proposed within 8 RS sites to facilitate air
ventilation, while additional North-to-South NBAs are proposed for
view and routing purposes. Within these NBAs, landscaping and street
furniture and underground structures will be permitted, fence or
boundary walls that are designed to allow for high air porosity will also
be allowed.

4.4.9 Within the TCW PNTEA, 2 sites are proposed for “RS” zoning. They
include “Area 42” and “Area 46” along Tung Chung Road. “Area 42”
is located to the southeast of planned public housing at “Area 39”.
Development within this site is subject to a maximum domestic PR of
6 and a maximum building height restriction 130mPD. “Area 46” is
located at the southern end of the TCV. Development within this site is
subject to a maximum domestic PR of 5 and a maximum building height
of 140mPD. The development intensity of both sites reflects the high
accessibility of their location along Tung Chung Road. Especially for
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site “Area 81”, proximity to the proposed TCW railway station and the
planned PRH at “Area 39” (also of domestic PR6) permits a relatively
higher PR, while the mountain backdrop to the east of both sites is
respected by the residential towers as the top of both sets of structures
remains below the ridgeline. Compatible non-domestic use including
commercial uses are proposed at the non-domestic portion on both
“RS” sites with a non-domestic PR of about 0.4. Different “G/IC”
facilities to serve the district need is to be provided within the “Area
42” "RS” site, including 1 6-classroom kindergarten, 1 residential care
home for the elderly, 1 neighbourhood elderly centre, 1 integrated
children and youth services centre and 1 child care centre (for children
under age of 3).

Residential Zone 1 (“R1”)

4.4.10 2 sites are proposed for “R1” zoning intended for high-density private
residential development in the PNTEAs. Both sites are within the TCE
PNTEA, which are “Area 117” & “Area 118”. They are located to the
immediate north of the Metro Core Area. District Open Space of at least
30m wide is proposed between the two sites, connecting with the “DO”
and open plaza from the Metro Core Area. Development within these
two sites is subject to a maximum domestic PR of 6.5 and a maximum
building height restriction of 105mPD constrained by the AHR.

Residential Zone 2(“R2”)

4.4.11 3 sites are proposed for “R2” zoning intended for medium to high
density private residential development ranging from PR4 to 5 in the
PNTEAs. In all these “R2” sites, compatible non-residential uses
including a number of commercial and “G/IC” uses are proposed on the
lowest two floors of the buildings above ground to serve the local
neighbourhood.

4.4.12  Within the TCE PNTEA, 2 sites are proposed for “R2” zoning. They
include “Area 123” and “Area 124”. They are located to the north of
the Central Green at the centre of the TCE PNTEA. Development
within the “R2” sites are subject to a maximum domestic PR of 5 and a
maximum building height restriction of 90mPD. Non-domestic PR of
about 0.4 are proposed for local commercial uses for the two sites for
synergizing with the Central Green.

4.4.13 Within the TCW PNTEA, “Area 23” site located to the west of the
planned Town Park is proposed for “R2” zoning. It is proposed for a
maximum domestic PR of 4 and a maximum building height restriction
of 75mPD. The adjustment of PR from 5 (from the “R(A)” zone of the
existing Tung Chung Town Centre OZP S/I-TCTC/19) to 4 is due to
detailed layout design of the Site to a scale adhere to the height of the
Town Park knoll (of 75mPD). Non-domestic PR of 0.1 is reserved at
the site which serves local retail as well as 1 6-classroom kindergarten
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to serve the district need. On top of that, a GFA of about 2,41 1sqm® will
be reserved at this site for re-provision of the existing Tung Chung
Community Services Complex 7.

Residential Zone 3(“R3”)

15 sites are proposed for “R3” zoning intended for low to medium
intensity private residential development in the PNTEAs in respect to
the site context such as near to the waterfront and the rural context of
the TCV. Non-domestic component such as local commercial and
“G/IC” uses are proposed on lower floors of selective sites with higher
accessibility for residents.

Within the TCE PNTEA, 11 sites are proposed for “R3” zoning. They
include “Area 112a”, “Area 112b”, “Area 112¢”, “Area 113”, “Area
1437, “Area 144, “Area 126, “Area 1417, “Area 140a”, “Area 138”
& “Area 140b”. All these sites are located along the waterfront. For
sites in the north-western part of the Planning Scheme Area, i.e. “Area
112a”, “Area 112b” & “Area 112¢”, development within these sites are
subject to a maximum domestic PR of 3.5 and a maximum BHR of
70mPD. For sites “Area 113” and “Area 143”, development are subject
to a maximum domestic PR of 3.5 and a non-domestic PR of 0.3 to 0.4
and a maximum BHR of 70mPD. For sites in the north-eastern part of
the Planning Scheme Area, i.e. “Area 144”, “Area 1267, “Area 1417,
“Area 140a”, “Area 138” & “Area 140b”, development within these
sites is subject to a maximum domestic PR of 2.5 to 3, and/or a
maximum non-domestic PR of 0.3 to 0.4 and a maximum BHR ranging
from 45mPD to 70mPD. The maximum BHR descends towards the
northeast due to the AHR.

20m-wide NBAs are proposed within “Area 138”, in between “Area
140b” and “Area 140a”, in between “Area 112¢” and “Area 112b” and
in between “Area 112a” and “Area 112b” to serve different purposes
including air ventilation, visual permeability and pedestrian
connections. The tip of “Area 126” includes an NBA to cater for routing
and view purposes. Within the NBAs, landscaping and street furniture
and underground structures will be permitted, fence or boundary walls
that are designed to allow for high visual/air porosity will also be
allowed. In “Area 113”, “Area 1437, “Area 144", “Area 138” & “Area
141” which are located along the linear open space and waterfront
promenade, compatible non-residential uses including a number of
commercial and “G/IC” uses are also proposed.

Within the TCW PNTEA, 4 sites are proposed for “R3” zoning. They
include “Area 33”, “Area 48a”, “Area 99a” & “Area 99b”. “Area 33"
is located on the west of the Yat Tung Estate. Development within this
site is subject to a maximum domestic PR of 3.5 and a maximum

61t is advised by HAD on 22 Apr 2015 that 2410.68m2 should be reserve for re-provisioning of the
Tung Chung Community Service Complex
7
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building height of 70mPD. “Area 48a” is located between the planned
town park and the Ma Wan Chung village, which is a residential site
newly added to this Finalized RODP. Given its elongated site layout
and close proximity to the low-rise Ma Wan Chung village, it is subject
to a relatively low domestic PR of 2 and maximum building height of
55mPD. “Area 99a” & “Area 99b” are located in the southern (inner)
part of the TCV. Development within these two sites is subject to a
maximum domestic PR of 1.5 and a maximum building height
restriction of 45mPD. A 30m-wide NBA in North-South orientation is
proposed within “Area 99a” to enhance visual/perceptual permeability
for community/religious considerations, starting at Shek Mun Kap,
through the Fung Shui Wood and leading to Shek Lau Po, preserving a
spatial reference towards the bay. Within the NBA, landscaping and
street furniture and underground structures will be permitted, while
fence or boundary walls that are designed to allow for high visual
porosity will also be allowed.

Residential Zone 4(“R4”)

5 sites are proposed for “R4” zoning is intended for low-density private
residential development in the TCV of the TCW PNTEA, which
development intensity ought to pay due respect to compatibility with
the naturalistic and rural context of the area. They include “Area 61a”,
“Area 61b”, “Area 61c”, “Area 74, “Area 91” and the newly added
“Area 81” (in front of Ngau Au, at the mouth of the Tung Chung
Estuary) . All of them are located at the heart of the TCV and along the
environmentally-sensitive Tung Chung Stream. They are currently
mainly covered by abandoned agricultural land and orchard. Based
upon the updated Habitat Map, there are currently no ecological
features (species or habitats) of special conservation importance found
within these sites. However, taken into account the land use
compatibility with the existing naturalistic and rural settlement
character of the TCV and the potential disturbance to the adjacent
woodland habitats and natural stream courses during operational phase,
a lower development intensity is therefore proposed.

Hence, development within these sites is subject to a maximum
domestic PR of 1 and a maximum building height restriction ranging
from 20mPD to 55mPD. It is considered that given the rural and scenic
topography of the Valley, the location of these sites between village-
type developments and the proximity to ecologically sensitive
resources, a relatively low PR is preferable to respect with the
surroundings and prevent altering the character of the Valley. The
maximum building height restriction general descends towards the
northeast due to the difference in site level resulted from the topography
of the TCV. A 20-m wide NBA of east-to-west direction is proposed to
enhance air ventilation at “Area 74” Site. Within the NBA, landscaping
and street furniture and underground structures will be permitted, while
fence or boundary walls that are designed to allow for high air porosity
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will also be allowed.

Shop-Fronts

In TCE PNTEA, shop-fronts are a key feature that creates a nearly
continuous frontage of shops mainly along the Linear Parks leading
towards the waterfront, around the Central Green and waterfront
promenade. These are configured as two-storey establishments located
in the lower stories of residential developments, intended for local
commercial uses serving daily needs of residents. These nevertheless
create generous openings for entry into the individual residential estates
on the ground floor level, allowing the commercial floor to continue
uninterrupted on the second floor. This is to encourage “street-life” and
encourage small shops serving the locals and promotion of lively
streetscapes and activities. This is in-line with the community
aspirations received in the PE activities.

The encouragement of active shop-fronts will be supported by the
designation of small street block design throughout the Finalized
RODP. Reference could be made to the similar development
restrictions to facilitate shop fronts stipulated in the Tseung Kwan O
and Kai Tak OZP 3, to add requirements on the ODP and its Explanatory
Statements for retail and commercial activities to be developed along
the edge fronting major pedestrian corridors.

Provision of Social Welfare Facilities

Nevertheless, to maintain flexibility in the future, the two proposed
clinic sites in TCE and TCW PNTEAs can be explored to develop in
joint-user arrangement for a “G/IC” complex to accommodate social
welfare facilities, if necessary. Further liaison will be made with Food

8 On the Residential (Group B) zone on the Kai Tak OZP (S/K22/4), it is specified
on the Plan and in the Schedule of Use that “On land designated design ‘Shops
and Services’ and ‘Eating Place’ uses only in the ‘Residential (Group B)1” and
‘Residential (Group B)2’, building not exceeding 2 storeys to accommodate
‘Shops and Services’ and ‘Eating Place’ uses shall be provided”. Besides, in the
Explanatory Statement of Residential (Group A)5 zone on the Tseung Kwan O
OZP (S/TK0/20), it is specified that “Retail and commercial activities should be
developed along the edge that fronts onto the town plaza and the waterfront park.”
These examples may serve as references for similar requirements to be provided
in the draft ODP for the PNTEAs in Tung Chung.
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and Health Bureau (FHB) and SWD when need arises. As requested by
SWD on 2.11.2015, the Clinic Site in TCW could be used for
accommodating the re-provisioning of Tung Chung Social Security
Field Unit.

4.4.23  Detailed designation of non-domestic PR for individual residential sites
to accommodate the above local commercial uses and social welfare
facilities are detailed in the detailed development scheduled by Plot No.
in Appendix A and B. It should be clarified that the non-domestic figure
provided has included the provision of both local commercial and
“G/IC” facilities at the relative residential sites.

Village Type Development (“V”’) — Total 14.30 ha

4.4.24  There are currently 8 recognized villages within the TCW PNTEA, i.e.
Ma Wan Chung, Wong Nei Uk, Shek Lau Po, Shek Mun Kap, Mok Ka,
Nim Yuen, Lam Che, and Ngau Au, and they will be designated as “V”
zone in the PNTEAs.

4.4.25  The planning intention of this zone is to reflect these existing
recognized villages, and to provide land considered suitable for village

expansion according to the outstanding small house demand and 10-
iear small house demand forecast—

The “V” zone is also intended to concentrate village type
development within this zone for a more orderly development pattern,
efficient use of land and provision of infrastructure and services.

Table 4.4.1 Demand for Small Houses for Villages

Outstanding SH
Village Name applications 10-year SH demand

Ma Wan Chung

Wong Nei Uk

Shek Lau Po

Shek Mun Kap

Mok Ka

Nim Yuen

Lam Che

Ngau Au
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4.4.27

4.4.28

4.4.29

4.4.30  For the Wong Nei Uk village and Mok Ka village mentioned above,
consideration could be made to cater their outstanding SH demand in
“V” zones for other villages, subject to the agreement of LandsD
Department.

Government, Education, Community and Institution Uses (“G”,
“E”, “IC”) — Total 21.57 ha

Government (“G”)

Sports Ground

4.4.31 A “G” site (“Area 137”) with an area of 3ha is reserved for a Sports
Ground with seating capacity for about 10,000 spectators towards the
eastern edge of the TCE PNTEA. The Sports Ground will provide a
400m track (all weather) and a grass infield for athletics (field events)
which will also be used as an 11-a-side football pitch suitable for high
graded soccer matches. It should be noted that this is facility strongl
advocated by locals in the PE activities.

the Il-a-side football pitch can be used in a joint-user
arrangement for rugby pitch to meet local demand raised in the PE
activities.

Sports Centres

4.4.32  Two “G” sites are reserved for Sports Centres in the PNTEA in
accordance with the HKPSG. Both sites are located in the TCE PNTEA,
in “Area 109a” and “Area 139a”. Area of 0.6ha is reserved for each site
according to the requirement of the HKPSG. Development within these
two sites is subject to a maximum building height of 5 storeys.
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4.4.33

4.4.34  These Sports Centres cater for a range of core activities including
badminton, squash, basketball, table tennis, fitness, dance and
gymnastics.

Fire Station

4.4.35 A “G” site with an area of 2,960sqm is proposed for a Standard
Divisional Fire Station at “Area 1357, towards the south-eastern end of
the TCE PNTEA

Development within this
site is subject to a maximum building height of 9 storeys.

District Police Station

4.4.36 A “G” site with an area of 4,650sqm for a District Police Station is
proposed at “Area 136” towards the south-eastern edge of the TCE

Married Police Quarters

4.4.37 A “G” site with an area of 4,650sqm in the north of the District Police
Station, i.e. “Area 133” is reserved for the Married Police Quarters

development within this site is subject to a maximum
building height of 21 storeys!!. By rough estimation, the site can
provide an approximately of 420 flats serving the need of the HKPF.

Clinics & GIC Complexes

4.4.38  Two “G” sites each are proposed for Clinics in the PNTEAs in
accordance with the HKPSG. One is located in “Area 59a” in the TCE
PNTEA and the other one is located at “Area 36a” in the southeast of
the Hau Wong Temple in the TCW PNTEA. Development within the
site in the TCE PNTEA is subject to a maximum building height of 5
storeys. As requested by the FHB on 19.1.2015, the originally planned
RCP immediateli south of the TCE clinic in the PODP are relocated to

the “C” site due to the infection control/hygienic concern
]
[
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of two facilities being located together.

The site reservation for the two sites (each of 0.5ha) are larger than the
requirement stipulated in the HKPSG (i.e. 2,200sqm) to facilitate the
joint-user arrangement of the clinics with other social welfare facilities
and “G/IC” facilities in the future when need arises

Salt Water Pumping Station

One “G” site with an area of 0.5ha is reserved for a salt water pumping
station towards the western end of the proposed “RO” waterfront
promenade at “Area 106” in the TCE PNTEA. This location in
proximity to the seafront will provide a convenient access to clean sea
water. This location also has adequate vehicular access to facilitate
maintenance and transportation of materials and dangerous goods
(disinfectant substances, etc.). This Salt Water Pumping Station will
provide flushing salt water to support the future developments in the
PNTEA.

Sewage Pumping Stations

Two sites on the TCE PNTEA, at the “Area 59¢” and “Area 131b”, are
reserved for sewage pumping stations for collecting sewage flows from
the PNTEA and pumping the sewage to the Siu Ho Wan Sewage
Treatment Works. Both sites will have a site area of about 1000 to
1200sgm.

In the TCW PNTEA, 4 “G” sites are designated for sewage pumping
Stations. Of the 4 “G” sites, 3 of them are new sewage pumping stations
(at “Area 45¢”,“Area 44” and “Area 92”) of about 400sqm each to
serve the new developments; while 1 of them is to reflect the existing
Chung Yan Road Sewage Pumping Station (at “Area 24a”).
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Government Reserves

A total of 3 new Government Reserve sites are proposed in the
PNTEAs, 1 is located in the TCE PNTEA, i.e. “Area 1257, with
recommended maximum building height of +45mPD and 2 are located
in the TCW PNTEA, i.e. “Area 23” and “Area 24b”.

and the rationale of
keeping it as Government Reserve is to retain flexibility in the land use
in case of need arise from future population growth, therefore with a
maximum BH of about 45mPD as stipulated on the plan.

For “Area 23",

the site is also combined with some additional land obtained by
decking over the existing nullah as well as a STT site for a Muslim
Mosque. The intention of this Government Reserve Site is for
supporting facilities to facilitate the revitalization scheme of the Ma
Wan Chung village, e.g. car parking and coach parking space. And this
can be developed in multi-storey structures to cater for other uses when
future need arises.

For the “Area 24b”, it is added into the TCW PNTEA because of the
new area added to the TCW PNTEA boundary, to the immediate south
of the existing Chung Yan Road Sewage Pumping Station. The
rationale of keeping it as Government Reserve is to retain flexibility in
the land use in case of need arise from future population growth. It
needs to be noted that no new school is required in TCW l

Attenuation Ponds

A total area of about 1.8ha is designated for attenuation ponds, which
are located adjacent to each residential development plot within the
TCV in the TCW PNTEA. The intention is to ensure each development
area within the sensitive TCV will be fitted with a water quality
treatment and attenuation pond to remove pollutants generated within
new urban development before and to mitigate flood risk.

Eduecation (“E”)
Nursery Classes and Kindergartens

According to the requirements of the HKPSG, a total of 72 classrooms
of nursery classes/kindergartens are proposed in the Finalized RODP to
support the additional population generated from the PNTEAs, taken
into account of the existing surplus/deficit in the existing Tung Chung
New Town. With respect to the HKPSG, the size of kindergarten for
most of the plots are with a minimum of 6 classrooms. Their proposed
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locations are listed in Table 3.6.1.1.

Primary and Secondary Schools

According to the HKPSG, a total of 8 primary schools and 4 secondary
schools are required in the Finalized RODP to support the future
population, taken into account of existing surplus/deficit. In response to

the concerns from school principals during the PE3, further liaison has
been made with he 07, [

the total number of primary schools and secondary schools
to be provided in the PNTEAs are reduced to 6 and 2 respectively.

In terms of location, all the primary schools and secondary schools are
located in TCE PNTEA, which are distributed in clusters around
residential developments.

Post- Secondary Institution

In response to public comments received from the PE activities, further
liaison with EDB has been made and a site of about 25,000sqm has been
reserved for a post-secondary institution in TCE PNTEA.

s roposed t be locared o«
“ immediately south of the proposed Sports Ground.

Post-secondary institution, usually equipped with central air-
conditioning is considered suitable at the location which is subject to
noise impact from the Tuen Mun-Chek Lap Kok Link running to its
east.

Other School Use

In response to public comments received from the PE activities, further
liaison with EDB has been made and a site of about 15,000sqm has been
reserved for Other School Use in the TCE PNTE

It is
proposed to be located at “Area 134”, immediately opposite to the
proposed Sports Ground.

Institution and Community (“IC”)

Two “IC” sites have been designated on the TCW PNTEAs, which
comprises the existing Hau Wong Temple (about 2,100sqm) near the
Tung Chung Estuary and the Prajna Dhyana Temple (about 1,000sqm)
in the TCV. Both “IC” zones are designated accordingly to the existing
land use and existing building height, as well as taken into consideration
with their land holdings.
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Other Specified Uses (“OU”) — Total 7.03 ha
Railway Station

“Area 1147, across the North Lantau Highway, opposite to the TCE
reclamation is reserved for the Tung Chung East Station. It is a new
station on the Tung Chung Line situated next to the Tung Chung East
development between Sunny Bay Station and Tung Chung Station. The
station would mainly serve the planned population in the Area.

Electricity Sub-Station

An electricity sub-station (ESS) is reserved at “Area 59b” in the TCE
PNTEA, but in a different orientation when compared to the planned
one on the Adopted Tung Chung Town Centre Layout Plan No.L/I-
TCTC/1G. It is aimed to serve the future demand in the Area together
with the existing ESS in “Area 9” in the Tung Chung Town Centre.

Petrol Filling Station

A Petrol Filling Station (PFS) is reserved at “Area 51” in the TCE
PNTEA, at the opposite side of the Road P1 in accordance to the
requirement of the HKPSG.

Boatyard and Maintenance Area

To support the proposed marina development at the northern tip of the
TCE PNTEA, a Boatyard and Maintenance Area is reserved at “Area
146” Site.

Pier

The existing pier at “Area 29d” and the associated car parking facilities
locates to the immediate north of the Ma Wan Chung village is to be
designed as pier to reflect the existing use.

Telephone Exchange

A telephone exchange originally located in “Area 40” affected by
planned public housing development at “Area 39”. As requested by the
Office of the Communications Authority (OFCA), a relocation site of
similar size should be reserved within the TCW PNTEA. It is proposed
to be relocated to the “Area 36b” in TCW PNTEA, with a site area of
about 1,060sqm, similar to the original site in “Area 40”. Together with
the existing provision in the Tung Chung Town Centre in “Area 127,
the site is reserved to facilitate possible competing operators of fixed
telecommunication network services to roll out their networks in the
New Town.
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Polder

To mitigate flood risk due to anticipated high water level of Tung
Chung Stream during extreme rain events, a total area of about 1.7ha is
reserved along the Tung Chung Stream in the TCW PNTEA for
approximately 1.5m high earth embankments.

River Park

On the eastern tributary of the Tung Chung Stream, from the edge of
the planned PRH at “Area 39” to the Shek Mun Kap Road, will be
developed into a “River Park™ with a total area of about 3.1ha on both
side of the river for public recreational use and managed by the
Drainage Services Department.

Certain public utility facilities required by the HKPSG which is of a
smaller scale will also be provided in the detailed layout plan design
stage, e.g. social welfare facilities, RCPs, public toilets, railway
ventilation and associated plants etc.

Please refer to Figure 4.4.1 and 4.4.2 for the distribution of “G/IC” and
utility facilities within the PNTEAs, and Figure 4.4.3 for the
distribution of proposed “G/IC” facilities and existing/planned “G/IC”
facilities in the Tung Chung New Town.

Open Space (“DO”, “RO”) — Total 47.51 ha
Regional Open Space

The waterfront promenade linking TCE and TCW will form a
distinctive component of Tung Chung’s coastal identity and will also
serve as pedestrian walkway to enhance connectivity of the entire
TCNT. The curved coastline incorporates different characters based on
location with an eco-shoreline to the east beginning close to Tai Ho
Wan, a leisure waterfront with marina and commercial facilities around
the water inlet and a slower-paced residential coastline linking the west
edge of the reclamation with the existing Tung Chung Town Centre.
Waterfront parks at the edges of the TCE reclamation aims to provide
a formal spatial experience and views towards Airport Island and the
HKBCF, as well as synergized with the proposed marina clubhouse
development immediately south of it.

In response to the public comments received in the Stage 3 PE activities,
the waterfront promenade between the existing TCNT and the TCW
PNTEA that was previously “disconnected” by the topography of the
town park is “reconnected” by proposing a pedestrian walkway. This is
to be provided along the coastal area above high water mark to avoid
any kind of reclamation in Tung Chung Bay. At this location,
consideration may also be given during detailed design stage to provide
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cycle track along this walkway (about 6m-7m) subject to further
assessment on visual and environmental aspects.

Along the western edge of the Yat Tung Estate an area is required to be
a railway reserve for the construction of the railway that will terminate
at the proposed TCW MTR Station. It is advised that within the railway
reserve, no new structure is proposed for construction. Nevertheless, in
order to make full use of the space of the area, the said railway reserve
has been designated as part of the regional open space. However,
adequate space has been left for the construction of any new structures
in this plot without encroaching into the railway reserve. (Figures 4.4.4
and 4.4.5 refers)

District Open Space

North-south Linear Parks with landscaped facilities in TCE will allow
visual relief / corridors and enhance air ventilation and pedestrian
mobility amongst residential neighbourhoods, waterfront promenade
and mass-transit facilities in a comfortable manner. Special urban
design features include a public plaza in the Metro Core Area that
creates a monumental central entrance to TCE. The Plaza is connected
to the Linear Park system as well as pocket parks with seating and sports
activities. These can serve as focal nodes and transform public space
into event venues for community and festive activities to foster
community identity and attract visitors. The Linear Park system in
particular is envisioned as a multifunctional series of activity corridors
that enhance pedestrian connectivity by linking together residential
neighbourhoods, distribute passive open space throughout the
development and provide an identifiable open space network with
activity nodes tailor-made for TCE. In the heart of the development, a
Central Green forms a shared meeting place for people from all
neighbourhoods (the size of the Central Green and its extension towards
its north and south is approximately 5ha). The space is flanked by retail
activities on ground level adding vibrancy to the area. Shop fronts are
concentrated within the Central Park area of this pedestrian spine to
create a unique activity node that would otherwise be diffused with
additional commercial frontage along the entire length

Moreover, to enable smooth pedestrian access to the waterfront directly
from the proposed TCE Railway Station, the district distributor
bisecting the reclamation from east to west is sunken at the height of
the Central Green to allow the creation of a pedestrian platform over its
entire width. This platform, which will form part of the continuous open
space network in TCE, will enable pedestrians to walk uninterrupted
northwards utilizing the open space system as a safe and comfortable
walking environment.

In TCW, a series of district open space areas are dispersed close to the
new developments and are intended to serve both the new and existing
residents. Immediately to the east of Hau Wong Temple a proposed
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open space covers the corner of the area. The space is intended to
complement the open views from Hau Wong Temple into the
surroundings. With the release of a sports centre site as mentioned
above along the western edge of the Yat Tung Estate, it will form a new
waterfront park area accompanied with a couple of sports-facilities, e.g.
a 7-a-side football court, 2 basketball courts, seating areas and greenery.
This will help to retain a view corridor towards the north and create a

pedestrian passage parallel to the existing residential estate.

4.4.72 It should also be noted two pieces of existing and planned “DO” are
also within the boundary of the TCW PNTEA, which amounts to about
19ha. One of it is the existing open area west of Hau Wong Temple,
where there is an existing 7-a-side football pitch. Another one is the
planned town park at “Area 29”, which is of an approximate land area
of about 18ha, which is intended to maintain and utilize the existing
vegetated knoll in the future design. It should be noted that these two
pieces of existing and planned “DO” has already been counted as
existing and planned provisions for the existing and planned population
of the TCNT, and therefore should not be counted towards the provision
of “DO” for the additional population generated by the Tung Chung

PNTEAs.

Local Open Space

4.4.73  Local Open Space are assumed be provided within individual
residential sites according to HKPSG of lsqm/person standard to
provide activity space and enhance the living environment by fulfilling

the requirement for local open space provision.

4.4.74  Please refer to Figures 4.4.4 and 4.4.5 for the distribution of open space
in the PNTEAs. Table 4.4.2 below further elaborate the provision of
various kinds of open space with reference to the proposed population

in the PNTEAs.

Table 4.4.2 Breakdown of Open Space Provision in the PNTEAs

Additional Population in the PNTEAs About 144,400

Regional Open Space about 15.43ha
(TCE: 13.67ha)
(TCW: 1.76ha)

District Open Space newly provided in the | about 14.44ha
PNTEA in accordance to the requirement in (TCE: 10.74ha)

HKPSG (1sqm/ population) (TCW: 3.70ha)

Existing District Open Space (the planned town | about 19.24ha
park and existing open space west of Hau Wong (TCE: Oha)
Temple) in Tung Chung New Town

(TCW: 19.24ha)
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Local Open Space in accordance to the
requirement in HKPSG (1sqm/ population)

4.4.75

4.4.76

4.4.77

4.4.78

4.4.79

4.4.80

Green Belt (“GB”) — Total 13.24 ha

A few sites are designated as “GB” in the TCW PNTEA in the TCV,
with a planning intention to define the limits of urban and rural area
and sub-urban development areas by natural features and to contain
urban sprawl as well as to provide passive recreational outlets. There is
a general presumption against development within this zone.

The “GB” zone along Tung Chung Road (in between “Area 42” and

“Area 46” Sites) is intended to maintain the integrity of the hydrological
linkage from the natural slopes to the wet abandoned agricultural land

and finally to Tung Chung Stream, which would in turn help the

preservation of the current core habitat of the rare butterfly. Hence, it is

suggested that, further to the “CA” covering a 30m buffer zone along

the stream course, the remaining of the middle and southern sections of

Fong Yuen area should be assigned with a land use with greening

purposes.

A large tract of land surrounded by “CA” is zoned as “GB” to the west
of TC Stream Estuary. This large area is currently composed of fallow
agricultural land without significant ecological value in itself. Given the
location of this area to the west of the TC Estuary essentially removed
from the key development areas of TCV, this “GB” zone is considered
crucial to serve as green buffer between proposed development areas
and the rural environment of the TC Estuary and the country park at the
backdrop.

Patches of Feng Shui woods are scattered throughout TCV. They are
mostly situated close to the existing village-type development and have
both environmental and culture importance. To prevent these areas
from being developed in the future, they are zoned as “GB” and
excluded from the formulation of “V” boundaries.

Please refer to Figure 4.4.5 for the distribution of “GB” in the PNTEAs.

Agriculture (“AGR”) — Total 4.97 ha

The areas in between proposed “V” zones as well as in between low-
rise residential developments in the TCV are designated as “AGR”
zone. They are mainly the remaining areas of VE after the designation
of the “V” zones. With the formulation of village zone boundaries the
land between the boundary of village environs and village zone
boundary has been zoned as “AGR” except for specific areas such as
Feng Shui woodlands which have been zoned as “GB”. This is to allow
continuation of existing farming practices, if applicable, as well as to
serve as a buffer between these developments in the valley area. Besides
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this buffering function which will enhance the ecological value of the
“CA” zones, the “AGR” will also help to minimize habitat loss as
currently these areas contribute to the habitat of local insect and animal
species.

Conservation Area (“CA”) — Total 10.42 ha

Two main areas are designated as “CA” in the TCW PNTEA in the
TCV, with a general presumption against development. It generally
consists of two parts: 1) belt shaped zones along the main branches of
Tung Chung Stream (for natural sections) together with the concourse,
and 2) the surroundings of an area between the coastline of Tung Chung
Bay and the northern of Ngau Au Village. The “CA” zoning allows a
certain extent of eco-tourism, education and research opportunities
which is in-line with the suggestions raised by Joint Green Groups.

There is a general presumption against development at the “CA” zone.
Belt shaped zones along the natural sections of the main branches of
Tung Chung Stream as well as the concourse near the outlet could act
as the stream buffer zone. Tung Chung Stream is of high ecological
value. It is recognised as an Ecologically Important Stream by AFCD,
and also houses the second most diverse stream fish communities in
Hong Kong (only lower than Tai Ho Stream). Fish species of
conservation importance, such as Beijing Thick-lipped Barb which is
only recorded in very limited locations in Hong Kong, are found in
Tung Chung Stream. Buffer zones would be needed for the protection
of Tung Chung Stream as the riparian vegetation which are an
integrated part of a stream ecosystem could be preserved and
earthworks adjacent which might cause sedimentation impact on the
stream courses could be prevented.

The area to the north of Ngau Au Village is immediately to the west of
the concourse of Tung Chung Stream. Its northern side is the coastline
of Tung Chung Bay, and its western side is closer to Lantau North
(Extension) Country Park boundary. Buffer zones should be established
along the eastern and northern sides of this area for the protection of
Tung Chung Stream (as stream buffer zone) and Tung Chung Bay (as
coastal buffer zone). The western part of this area is currently colonised
by woodland habitat. This woodland is part of a large extent of
woodland habitat extending from the western side of Ngau Au to San
Tau, and thus should be preserved. Woodland habitat over 1 ha is listed
as important habitat type in the ETAO-TM. There is also a stream course
in the southern side of this area, immediately to the north of Ngau Au
Village. This stream course is one of the major tributaries of Tung
Chung Stream and thus should also be preserved and provided with
some buffer zone along it.

Please refer to Figure 4.4.5 for the distribution of CA in the PNTEAs.
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Coastal Protection Area (“CPA”) — Total 4.94 ha

An elongated site along the Tung Chung Estuary has been designated
as “CPA” in the TCW PNTEA. It is intended to conserve, protect and
retain the natural coastlines and the sensitive coastal natural
environment of high landscape, scenic or ecological value, with a
minimum of built development. There is a general presumption against
development in this zone.

The “CPA” zone outside Hau Wong Temple could act as a buffer zone
for the mudflat habitat in Tung Chung Bay which is of high ecological
value. Species of conservation importance including horseshoe crab
juveniles, seagrass beds, pipe fish, seahorse, etc. have been reported
from Tung Chung Bay. One part of the “CPA” zone is narrower to the
NW of Hau Wong Temple since it is already occupied by an existing
football pitch (Tung Chung Playground).

Please refer to Figure 4.4.5 for the distribution of “CPA” in the
PNTEAs.

Roads — Total 36.97 ha
Roads

The road network in TCE PNTEA will consist of primary, district and
local distributors. In general, the road configuration for primary and
district distributors will be either dual 2-lane or single 4-lane
carriageway, while local distributor will be single 2-lane road. The
primary distributor will connect to North Lantau Highway through
Tung Chung Eastern Interchange and the proposed Tai Ho Interchange.

In TCE PNTEA, the primary distributor includes Tung Chung
Waterfront Road, Ying Hei Road and a new road named Road P1 Tai
Ho Section which will serve as the primary east-west connection to and
from North Lantau Highway. The Road P1 Tai Ho Section is proposed
to be mainly on at-grade road on reclamation. Grade separated
interchange, namely Tai Ho Interchange, in the form of elevated bridge
structures are proposed for connection to North Lanatu Highway.

Connected to Road P1 in TCE PNTEA are the district distributors: D1,
D2, D3 and D4. D1 together with D4 provide a link to the west of the
TCE PNTEA, whereas D2 provides connection to the east. D3 is located
in between D1 and D2 which provides a north-south link from Road P1
to the north of the development. The remaining roads (L1-L9) in the
TCE development are local distributors that provide links to specific
land parcels within the development. All local distributors are assumed
to have one lane per direction.

The road network in TCW PNTEA will consist of district and local
distributors. In general, the road configuration for district distributor
Chung Mun Road will be single 4-lane carriageway, while local
distributors will be single 2-lane road. The district distributor will
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connect to Yu Tung Road, which connect further to North Lantau
Highway via Tung Chung Eastern Interchange.

4.4.92  In terms of existing roads in the vicinity of the TCW PNTEA, Tung
Chung Road will be maintained as a two-lane (one lane each direction)
rural road, while Yu Tung Road (district distributor) and Chung Yan
Road (local distributor) will be two lanes per direction. Shek Mun Kap
Road, which connects to Tung Chung Road, is proposed to be widened
from a single lane access track to a single 2-lane carriageway.

4.4.93 TCW PNTEA is located immediately south-west of Tung Chung.
Regarding the western portion of the development, it involves the
extension of Chung Mun Road to the development that will serve as the
district distributor in the development with two lanes per direction.
Chung Mun Road will connect the northern part of the development to
Yu Tung Road. There will be two local distributors (L30 and the
improved Shek Mun Kap Road) connecting the middle and southern
part of the development to Tung Chung Road respectively. A new local
distributor (L.29) connecting Chung Mun Road and the improved Shek
Mun Kap Road will form a corridor to connect other local distributors
(L24 — L28) to the external road network via Chung Mun Road, L30
and Shek Mun Kap Road. The local distributors are also extended to
connect to existing villages like Ngau Au, Lam Che, Nim Yuen and
Mok Ka.

4.4.94  Regarding the northern portion of the development, Tung Chung Road
North, L21 and L31 will be local distributors while L31 will involve
formation of a new left-in-left-out vehicular access on Yu Tung Road.

Railway

4.4.95  The existing Tung Chung Station for Tung Chung Line (TCL) is located
at the centre of the TCNT, which is approximately 1.4 km away from
the most southern portion of the proposed new development in TCE
PNTEA. A new railway station close to the TCE PNTEA is hence
considered to be beneficial to the transport network for an improved
connectivity and accessibility for the entire Tung Chung development.
The TCE station is proposed to be added to the existing TCL to the east
of Caribbean Coast. The station is about 3 km west of the Siu Ho Wan
depot abutting the Future Road P1. The Station is well served by the
proposed future Road P1 as well as two linear parks to the east and west
that are intended to promote walking and cycling to and from the
Station. The TCL tracks will be diverted to vacate space for the station
construction between the tracks.

Supporting facilities including feeder services such
as buses and minibuses connecting the residential areas north of the new
station shall be provided to enlarge the catchment areas.
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The existing Tung Chung Station for TCL is located at the centre of the
TCNT, which is approximately 1.7 km away from the most northern
portion of the proposed new development in TCE PNTEA. The TCW
station is proposed to be close to the boundary of the proposed Sports
Centre site at “Area 39” adjacent to Yu Tung Road, which is about 1
km away from the existing Tung Chung Station. The new station will
not only serve the TCW Development but also enhance the accessibility
of Yat Tung Estate and the local villages. This can also respond to the
strong request from local resident for a new railway station near Yat
Tung Estate where approximately 40,000 populations are resided and
hence preferred.

Public Transport Interchange

In TCE, there are 3 PTIs proposed while one is located at the centre of
the development and next to the planned TCE rail station with the other
two located next to Road L4 and Road L6. It is expected the residents
would rely on rail as the major external transport mode.

In TCW, there are 2 PTIs proposed while one is located at the edge of
the development and next to the planned TCW rail station and the other
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is an on-street bus terminus located along Shek Mun Kap Road. It is
expected that majority of the residents would rely on the road-based
public transport services, either as the ultimate mode of transport
bringing them to their final destinations or just as feeder service. Hence,
sufficient road-based public transport facilities would have to be
provided to serve the development needs.

In view of the above, feeder bus routes are proposed in TCE and TCW
shuttling residents to the PTIs as well as to the railway stations.

Pedestrian and Cycle Track Connections

Pedestrian and cycling connectivity throughout the PNTEAs is one of
the key urban design concepts driving the configuration of the spatial
framework. Primarily the key pedestrian/ cycling routes are located in
parallel to the Linear Parks and within the Waterfront Promenade
connecting directly to the mass-transport facilities in TCE. It is
considered that the greening and activity within the Linear Parks will
create a pleasant, shaded environment that will enhance the pedestrian .
experience and encourage the use of non-motorized transportation
within the new development areas.

In TCW, pedestrian and cycling routes are strategically located either
along the Waterfront Promenade or in parallel to the road system. The
consideration is to create opportunities for residents living in TCV to
access the proposed TCW Railway Station via walking and cycling. In
addition, as the routes within the Valley also follow the TC Stream the
allocation of pedestrian and cycling routes can be utilized for leisure
purposes and enjoyment of the scenic character of TCW.

The basic principles considered in formulating the cycling network are:

Connectivity — The proposed cycling network will be connected to the
existing Tung Chung cycle track network. There is also flexibility to
be extended to a possible future cycle track along the shoreline of North
Lantau. This will be the major guiding principle.

Safety — In view of high traffic volumes and speeds on many roads of
Tung Chung and surrounding network, separated cycle track from the
main vehicle carriageway for the whole network is proposed.

Sufficient and safe cycle parking provision — As identified in the HIS
2002 Study, the cycling trip rate in the existing new towns are
significantly higher than the urban areas. Thus the parking provision for
the new town extension should be higher than the HKPSG
recommendations. The parking provision will be further identified at
amenity area and near railway station at later stage.

It is recommended to generally provide two-way cycle track in the Tung
Chung PNTEAs. The design parameters including cycle track width,
separation from carriageways, gradients and horizontal radii would be
referenced to the HKPSG and TPDM requirements. Standard 2-way
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cycle is at 4m wide.

4.4.109 In order to maintain a balance between cycle track connectivity and
valuable land resources, it is proposed that cycle track will only be put
on one side of the carriageway. Cycle track is also proposed along the
promenade for leisure purpose.

4.4.110  The benefits of walking whether for utilitarian or recreational purposes
can be expressed in terms of improved environmental and personal
health, reduced traffic congestion, enhanced quality of life and
economic rewards. Based on the guiding principles of CTS-3 and
HKPSG, integrated pedestrian network within the new development
area including walkway system, pedestrian facilities, pedestrianized
plazas, linkage to PTIs and railway stations would be provided.
Emphasis will be placed on the needs of pedestrians in transport and
land use planning. This aims to reduce the number of short motorised
trips and the conflict between pedestrians and vehicles with a view to
increasing mobility, enhancing road safety and improving pedestrian
environment in general.

4.4.111 The cross section of the footpath follows the recommendations in the
HKPSG and TPDM. A three-zone concept is adopted in designing the
footpath. The through zone is the clear width for pedestrian flow and
its width is determined according to the nearby planned zoning. The
building frontage zone provides some area adjacent to the building
frontages. The street furniture and the greening zone provides space for
tree planting, lighting and possible cycle parking space. In order to
promote the green environment of the NDA, a 3m wide is reserved for
large tree planting in the urban area while a narrower 2m width is
allowed in rural environment. Cycle track is added between the roadside
amenity and the footpath when appropriate.

4.4.112 Please refer to Figure 4.4.6 and 4.4.7 for the pedestrian and cycling
network for TCE and TCW PNTEAs.

Table 4.4.3 Summary Table of the Specifications of Footpaths and

Cycle Tracks
Type Footpath" Cycle Roadside Amenity /
Track® | Parking Strip / Lay-by
/ Noise Barrier
Tung Chung East 4.0m 4.0m 3.0m
(Residential Zone 1) (3.5m through zone
+ 0.5m frontage)
Tung Chung East 3.25m 4.0m 3.0m
(Residential Zone 2) (2.75m through zone
+ 0.5m frontage)
Tung Chung Wet 4.0m 4.0m 2.0m (locally widened
(Residential Zone 1) (3.5m through zone for lay-by when
+ 0.5m frontage) necessary)
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Type Footpath® Cycle Roadside Amenity /
Track® | Parking Strip / Lay-by
/ Noise Barrier
Tung Chung West 2.5m 4.0m 2.0m (locally widened
(Residential Zone 3) | (2.0m through zone for lay-by when
+ 0.5m frontage) necessary)
Promenade (in TCE) 6.0m (minimum 4.0m
width)
River Walk (in TCW) | 4.0m 4.0m 2.0m
Road P1 4.5m + 3.5m verge 4.0m 3.0m
for trunk utility
Remarks:

(1) Footpath refers to the through zone plus the building frontage zone

(2) Cycle track is added between the footpath and the roadside amenity
according to the cycle track network design
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Engineering Assessments

5.1
5.1.1

5.2
5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

General

Technical assessments on various aspects including traffic and
transport, geotechnical and natural terrain hazard, air ventilation,
marine, drainage, sewerage, water supply and utilities have been
conducted. The findings of these assessments have confirmed that the
proposed developments under the finalised RODP are feasible without
insurmountable planning and engineering problems. The key findings
of the assessments are summarized below.

Drainage Impact Assessment

The proposed new development schemes will generate a large amount
of runoff as well as intercept or divert offsite flow toward Tung Chung
Bay. The estimated impact on existing drainage systems and the
requirement for mitigation measures to control these drainage impacts
to acceptable levels are discussed. Hydrological and hydraulic models
are established using InfoWorks ICM 5.5 for hydraulic analysis of the
existing and proposed drainage systems and Tung Chung Stream.

Criteria for assessing hydraulic performance of the proposed drainage
system is based on the freeboard requirement as stipulated in SDM. For
the urban branch and trunk drains, 300mm freeboard is adopted.

Due to the change in land use from rural to urban in the TCW area, the
flood protection standard will be increased from 1 in 10-years to 1 in
200-years. Site platform levels and earth bunds under the polder scheme
at Tung Chung Stream are elevated to achieve a minimum 300mm
freeboard above the anticipated 200-year flood water level.

WSD owns and maintains three waterworks intake risers in the upland
of the Tung Chung (TC) catchment and another two risers in the upland
of the neighbouring Wong Lung Hang (WLH) catchment that capture
and divert runoff for purposes of raw water supply to Shek Pik
Reservoir. Runoff is diverted to the reservoir by a large (around 4.0m
diameter) drainage tunnel passing below both catchments. The intake
of runoff to these risers has bearing on the hydraulic capacity of the East
and West Streams, and as such may result in a change in water level
during peak flow condition.

To comply with SDM Section 6.7, this study assesses the greater of the
following two scenarios:

A. Maximum runoff generated by TC catchment alone assuming the
absence of WSD catchments; and

B. Runoff generated by 90% of the TC catchment plus 10% of flow
diverted by the WSD risers in WLH catchment toward TC

catchment.
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Both the TC and WLH catchments are mainly hillside and therefore

have the same runoff coefficient. Thus a check of the two runoff
scenarios can be made based on the total catchment area as summarized
in Table 2.3 below. Since the total catchment area under scenario A is
greater than the combined catchments under scenario B, there shall be
more expected runoff generated by TC catchment alone, and therefore
scenario A shall govern for this DIA.

Table 5.1 Total Drainage Catchment Area under Two Scenarios

100% TC
Catchment
Area

(ha)

Scenario

Total
Catchment
Area

(ha)

90% TC
Catchment
Area’

(ha)

10% WLH
Catchment
Area!

(ha)

A 743.5

743.5

669.2 473 716.5

[1] - It is estimated under separate study that around 10% of runoff is diverted into

each WSD riser under large flows.

5.2.7

According to the location of DSD Flooding Blackspots as at March

2015 available from the DSD website, there are no flooding blackspots

within the Study Area.

5.2.8
Study undertaken by DSD.

The Study Area is not covered by any existing Drainage Master Plan

Catchments within the Study Area are

divided into east and west by the Tung Chung Town and contain 12
existing outfalls as shown in Figure 5.1. Another 4 existing outfalls are
located along the existing North Lantau Highway reclamation area
immediately east of the east Tung Chung catchment connecting an

inland waterway to the sea.
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Figure 5.1 Layout of Study Catchments and Outfalls

Tung Chung Fast

TCE is located partially within the East Tung Chung Catchment. It has
interface with eight drainage outfalls as summarized in Table 5.2. As
urban trunk drainage, the outfalls should offer 200-year flood protection
standard. Four outfalls (A, B, C and D) will be extended from their
existing location to the new northern seawall of proposed Road P1
(Tung Chung-Tai Ho Section). Three outfalls (1, 2 and 3) are proposed
to combine into one large box culvert and be diverted to the new eastern
sea wall of TCE development. The four-cell 3.2m diameter pipes will
be diverted across the TCE development to the new northern sea wall.

Table 5.2 Drainage Qutfalls Interfacing with TCE Development

Drainage Ditcliore Downstream
Outfall / Nod II;g' No. of Cell | Width (m) | Height (m) | Invert Level
Channel S (mPD)

1 SWE34 1 2.0 2.0 +1.38

2 1 2.0 2.0 +0.83

3 1 2.0 2.0 +1.74

4 SWE4 4 (Pipes) | 3.2 diameter +0.46

A - 2 2.0 2.0 +0.03

B SWE14 2 2.0 2.0 +0.16

C SWE10 1 2.0 2.0 unknown

D - 1 21.5 n/a Seabed

As the TCE development is made up of reclaimed land, there is no
change in land use from the existing condition to consider. An urban
drainage system is proposed within the TCE development area with
discharge of surface runoff northward and eastward to the sea. Refer to
Drawing Nos. 219844/DR/1000 to 1010 for layout of the proposed
drainage network.

There are three proposed outfalls to serve runoff generated by the onsite
TCE development, as shown in Drawing Nos. 219844/DR/ 1003 and
1004. A depressed roadway is planned within the central portion of
TCE development area to make way for an at-grade Central Park. A
stormwater pumping station will be located at the low point of the
roadway with rising main discharging to onsite storm drains which
drain by gravity to the sea.

To overcome the impact on hydraulic performance of the box culverts
at Qutfalls 1, 2 and 3 due to increased friction, as well as the
introduction of flow from within the TCNTE development, the length
of each extension is kept as short as possible. All three outfalls are
combined into one large 3-cell box culvert with sufficient size as to
accommodate the minimum freeboard required under 200-year design
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event. Thus there is no impact on the existing drainage network served
by Outfalls 1, 2 and 3.

To overcome the impact on hydraulic performance of the 4-cell (3.2m
diameter) pipes at Outfall 4 due to increased friction and downstream
flow conditions, the length of extension has been kept as short as
possible. Consideration is given to route the extensions along straight
path or with minimal bends, as shown in Drawing Nos.
219844/DR/1002 to 1004. As such, the minimum freeboard
requirement is met under 200-year design event with no impact on the
existing drainage network.

The proposed TCE drainage network has been designed to accept the
200-year design event while meeting the minimum freeboard
requirement. Thus there is no impact on the proposed drainage network.

Tung Chung West and Valley

TCW is located within portions of both East and West Tung Chung
catchments. It has interface with three outfalls including Tung Chung
Stream. As urban trunk drains, they all should offer 200-year flood
protection standard. Details are summarized in Table 5.3.

Table 5.3 Drainage Outfalls Interfacing with Tung Chung West
Ourtal] | Diarge | Nouol | g | Helge | o
Channel (mPD)
10 SWW38 2 (Pipe) | 2.25 diameter +2.87
11 - 4 4.5 3.8 +2.06
12 2 n/a Varies Seabed

[1] — Discharge node numbers refer to Figures 5.2.1 to 5.2.10

Tung Chung Valley is located within the TCW development area, and
resides within the west Tung Chung catchment. The west Tung Chung
catchment is drained by Tung Chung Stream, which has two tributaries,
namely East and West Streams. The East Stream includes a section of
engineered channel, which is approximately 625m long with bottom
width varying from 8m upstream to 10m downstream. The rest of Tung
Chung Stream is mainly a natural river.

An evaluation of the flooding susceptibility under 200-year design
event has been carried out for the existing Tung Chung Stream using
Infoworks ICM 5.5 modelling software. Simulation results under the 2D
model indicate the risk of flooding along the banks of the East and West
Stream is expected under 200-year design event conditions; the
locations of flooding with extents and indicative depths are shown in
the Figure 5.2.
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Figure 5.2 Estimated Flooding Locations for Existing Tung Chung
Stream under 200-year Design Return Period

The developments at TCW will change existing land use and increase
impermeable surfaces. An urban drainage system is proposed within the
TCW development area with discharge of surface runoff either directly
to Tung Chung Bay or to the Tung Chung Stream flowing northward to
Tung Chung Bay. Refer to Drawing Nos. 219844/DR/1001 to 1010 for
layout of the proposed drainage network.

Certain sections of the natural Tung Chung Stream have been identified
to have high ecological value. A buffer zone generally 30m in width
along both banks of Tung Chung Stream is proposed in order to
preserve its high ecological value and to serve as flood storage area
during heavy rainstorm events.

Due to the net increase in runoff to the Tung Chung Stream and to
accommodate in increase in flood protection standard of the existing
villages from 10-year to 200-year, a polder scheme is proposed. At
portions of the west edge of 30m buffer zones along the East and West
Streams, flood protection will be achieved by elevating proposed
roadways to maximum 1.5m above existing ground with 1:2 sloping
embankments. At the east edge and portions of the west edge of 30m
buffer zones along the West Stream, flood protection will be achieved
by earth bunds up to 1.8m above existing ground with 1:2 sloping sides.

To overcome the impact imposed by site formation at development
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areas TCV-6 and TCV-7, hillside runoff collected by existing drain
inlets east of Tung Chung Road will be diverted by new drain pipes
along Tung Chung Road and proposed roadways with discharge
directly to Tung Chung Stream.

Raising of site platforms above the flood level of Tung Chung Stream
is proposed for some of the development sites. Areas TCV-1, TCV-8,
COM-1, COM-2 and COM-3 are proposed for private development and
it is envisaged that minor adjustment of the existing ground level is
required to bring the formation level of the whole site area above the
flood level due to tidal effect. Areas TCV-6 and TCV-7 are proposed
for subsidized residential housing and the site formation works will be
carried out by government. The provision of site formation required for
the adequate flood protection standard in these development areas are
defined in Table 5.4. Attention is drawn that the effect of climate
change is not taken into account in current Study and shall be
considered in the detailed design. With the consideration of climate
change, it is envisaged that the required minimum site formation level
for drainage control will be higher, in particular the area near Tung
Chung Bay. The drainage control could possibly be carried out by
further increasing the proposed site formation level within the
development parcel, or constructing polders along the Coastal
Protection Area and shall be studied in the detail design stage.

Table 5.4 Development Areas Requiring Site Formation

Proposed Site
Rroposer Formation
200-Year Water | Minimum Site L ;
; evel in
i Level at Tung Formation i
Development Area Preliminary
Chung Stream Level for
= Layout Plan
(mPD) Drainage (rounded to
Coutrol uED) nearest 0.5m)
COM-1, COM-2 and COM-3 +3.75 +4.05 +4.0
TCV-1 +3.75 +4.05 +5.0
TCV-8 +3.75 +4.05 +4.0
TCV-6 +11.0 +11.3 +12.0
TCV-7 +22.1 +22.4 +24.0 /4225

5.2.23
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It is expected that TCE and TCW developments will cause a net
increase in common pollutants derived from urban development which
are transported by the “first flush” into the drainage network. Such
pollutants include gross solids, sediments, nutrients, oil/petrol and
metals. For this study, the first flush is defined as 50% of the 1-year
rainfall intensity with 30-minutes duration for flow-based treatment
devices (e.g. bioswale) and 15mm depth of rainfall for volume-based
treatment devices (e.g. rain garden) which is found under international
case studies to provide substantial removal of suspended solids,
nitrogen and phosphorous which are key performance indicators.
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Green groups have undertaken investigations of existing streams
throughout Hong Kong and found several instances of illicit connection
of sewage waste to the drainage network. Therefore illicit connections
from existing villages in the Tung Chung Valley area are expected.

Stormwater Quality Mitigations in TCE and TCW

To mitigate the expected increase in pollutant concentration in
stormwater generated by the development, it is recommended that a
comprehensive Sustainable Urban Drainage System (SUDS) plan be
developed during detailed design stage. SUDS refers to greening
techniques that retain and treat stormwater near the source of rainfall,
thus reducing the rate and volume of runoff and preventing pollutants
from entering the drainage network.

SUDS measures are categorized as either source-control or treatment-
control. Source-control SUDS prevent pollutants from entering the
storm drainage network by eliminating them altogether, or by diverting
them to a controlled location for easy maintenance. Proposed measures
include car washing stations, installing educational signage stating “no
dumping, drains to the sea” and prohibiting the use of toxic fertilizers
within the Tung Chung Stream catchment.

Treatment-control measures are aimed at removing pollutants that have
been washed up by the “first flush”. Proposed measures include rain
gardens, infiltration planters, oil/water separators, vegetated swales,
filter strips, porous pavements and sand filters. Figure 5.3 illustrates
the proposed locations of treatment-control devices within the roadway
section.
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Figure 5.3 Proposed SUDS Techniques within the Roadway Section

In the absence of local design guidelines, it is recommended that SUDS
devices be designed to the standards set out by the Engineering
Procedures for ABC Waters Design Features under the Active, Beautiful
and Clean Waters programme by Singapore PUB.

In addition, one of the cells of proposed box culvert near proposed SPS
no. 2 could be considered as emergency storage facility for sewage
under emergency events of the SPS.

Stormwater Attenuation and Treatment Ponds in TCW Only

To ensure comprehensive treatment of stormwater runoff within the
Tung Chung Valley, dual-function attenuation and treatment ponds are
proposed to provide enhanced mitigation. Each pond will serve as a
regional stormwater system, treating runoff from roadways,
development parcels, and local villages. The primary purpose of the
ponds is to provide water quality treatment and therefore attenuation is
a secondary benefit to offset the increased runoff due to land use
change. The attenuation/ wet pond will contain high- and low-flow
weirs to mitigate peak flows by gravity. To provide emergency
protection during the 200-year event, each pond will be fitted with a
pumping station with discharge directly to the adjacent river or channel.
Due to the site formation of some development areas above the Tung
Chung Stream high water level, pumping would not be required at these
development areas. Figure 5.4 illustrates the typical arrangement of the
ponds and their components, while Table 5.5 summarizes their
proposed catchment arrangements.
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Figure 5.4 Conceptual Layout

G

Untreated Runofl
(or partially treated)

Table 5.5: Summary of Regional Attenuation & Treatment Ponds

" Drainage Network
B¢
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of Attenuation and Treatment Ponds

: CESttijbat:id 'Estintmtedt Pumping
& Trmimen | Bttt Bl | Gucment | soreeolume | 17
Pond No. ! Area Required
(ha) () b
A TCV-1, COM-1, COM-2 and COM-3 10.9 16,350 n/a
B TCV-2 and Shek Lau Po Village 15.2 22,800 13.2
. [erimeeNevm | [ | e
D TCV-5 and Shek Mun Kap Village 13.8 20,700 10.0
E TCV-6 4.2 6,300 n/a
F TCV-7 1.0 1,500 n/a
G TCV-8 and Ngau Au Village 7.1 10,650 nfa

5.2.31

219844-REP-155-01 | Issue | October 2016

[1] - Attenuation & treatment pond nos. refer to Figures 1008 and 1009.

[2] - Treatment storage is estimated as the contributing catchment area
times 15mm depth.

[3] - The pumping station flow rates are based on the estimated 200-
year flow from each respective catchment.

Sewage effluent should not be discharged into the storm water drain.
The risk of deterioration of water quality of attenuation pond in dry
season due to unexpected illicit discharge to the drainage system from
the village has to be minimized. For prudent sake, dry weather flow
interception (DWFI) is proposed at the connection point of each village
to the public drainage network. The interceptor will contain a penstock
to divert and retain the very low flows to a nearby chamber for disposal
to the sewage treatment works or other disposal facility, by tankering
away or other conveyance method approved by EPD. Level sensor and
alarm system will be installed to notify DSD for a potential illicit
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connection. DSD will then inspect, sample and test the flow for elevated
organics and notify EPD of further action required. With the installation
of DWFI, the impact to the treatment ponds by the illicit discharge to
the drainage network is not anticipated.

5.2.32  The existing drainage channel of 8~10m wide shall be widened and
steepened to improve its conveyance capacity. Some reaches may be
widened up to 23m in width. Stormwater diverted to attenuation ponds
within polder embankments nearby the upgraded channel will be
discharged directly to the channel rather than the Stream. Green channel
improvements, such as gabion embankments, will be incorporated into
the design to improve aesthetic and biodiversity.

5.2.33  As Tung Chung Stream and Tung Chung Bay are ecologically
connected, the existing engineering channel (approximately 625m long)
in Tung Chung Stream would be revitalised, and part of it will become
a River Park which would be further extended upstream to reach Shek
Mun Kap Road. This River Park would introduce elements of eco-
education such as viewing decks / boardwalk and passive recreation
zone for appreciation of the natural environment. The area is zoned OU
in the RODP for further detailed design in future. Detailed planning of
the river park will be carried out in the detailed design phase of the
project.
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Sewerage Impact Assessment

The proposed new development schemes will generate a large amount
of sewage flow. The expected impact on the existing sewerage systems
and the requirement for any measures to accommodate the sewage
flows are discussed in this section.

The Sewerage Impact Assessment is based on the estimated population
proposed in the RODP which is shown in Table 5.6 below. With an
existing residential population of 124,000 in Tung Chung, an additional
population of approximately 144,400 residents is proposed under
TCNTE. The projected total population of Tung Chung would be
approximately 268,400.

Table 5.6 Planned Population

Tung Chung Tung Chung
Type East West

Residential Population 118,900 25,500
Employee (Commercial and 45,277 2,954
GIC)
School (Student) 13,390 1,530

The proposed Tung Chung New Town Extension (TCNTE) project falls
within the North Lantau/ Airport Sewerage Catchment. Siu Ho Wan
Sewage Treatment Works (SHWSTW) was a preliminary sewage
treatment works when it was commissioned in 1996. It was
subsequently upgraded under the Project PWP Item 4224DS “Outlying
Islands Sewerage Stage 1 Phase 1C - Upgrading of Siu Ho Wan Sewage
Treatment Plant” to chemically enhanced primary treatment (CEPT).
The SHWSTW has a design Average Dry Weather Flow (ADWF) of
180,000 m*/day according to information given by DSD.

An ultra-violet (UV) disinfection system was implemented in 2006 to
receive the CEPT effluent and further improve the effluent quality. It
consists of 2 screen inlet channels (1 duty and 1 standby) and 3 UV
channels, and has an ADWF capacity of 90,000 m?/day and peak flow
capacity of 1,875 I/s, which is based on the situation where all 3 UV
channels are operating in parallel. Two spare screen channels and one
spare UV channel have been reserved for future expansion. An effluent
pumping station was also provided downstream of the UV disinfection
system to ensure the effluent is discharged to the outfall during high
tide condition and in case of insufficient hydraulic head. It has a peak
flow capacity of 2,500 /s and 2 spare channels are reserved for future
expansion.

Currently SHWSTW receives sewage from Hong Kong International
Airport (HKIA), Tung Chung, Disneyland and Penny’s Bay, Sunny
Bay, Discovery Bay and Siu Ho Wan. The treated effluent is discharged
into the marine waters of North Western Water Control Zone via a
DN 1840 submarine outfall.
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Existing and Planned Sewerage Network

The existing and planned sewerage network of Tung Chung is shown
in Drawing nos. 219844/SW/1000 to 1010. Currently, sewage from the
west of Tung Chung is collected by Chung Mun Road Sewage Pumping
Station (CMRSPS) and Chung Yan Road Sewage Pumping Station
(CYRSPS), and is transferred to Tung Chung Sewage Pumping Station
(TCSPS). TCSPS collects sewage from CYRSPS and Tung Chung
Town Centre. It then conveys the sewage to SHWSTW via a DN1200
sewage rising main along Cheung Tung Road parallel with the North
Lantau Highway.

CMRSPS was constructed under the Contract No. NL6/95 “Tung
Chung Development Phase IIB — Main Works — Sewage Pumping
Stations No. 1 and No. 2” and commenced its operation in 2000. It is
located near the junction of Chung Mun Road and Yu Tung Road, and
has the design peak flow capacity of 143 1/s. Currently CMRSPS
collects sewage from adjacent schools and village houses. The sewage
from CMRSPS is pumped into a DN350 rising main along Yu Tung
Road and discharged into a DN375 sewer at the road junction with
Chung Yan Road, and finally discharged into CYRSPS.

CYRSPS was also constructed under the Contract No. NL6/95 “Tung
Chung Development Phase 1IB — Main Works — Sewage Pumping
Stations No. 1 and No. 2” and commenced its operation in 2000. It is
located at the southbound of Chung Yan Road and collects sewage from
the adjacent areas including Yat Tung Estate and other village houses,
as well as that discharged from CMRSPS. It has a design peak flow
capacity of 780 I/s. Discharge from CYRSPS flows through the DN700
rising main followed by a DN500 sewer directly to TCSPS.

TCSPS was constructed under Contract No. NL3/93 “North Lantau
Sewage Treatment Works and Pumping Station.” It is located at Cheung
Tung Road, and collects sewage from Tung Chung Town Centre and
HKIA, as well as that discharged from CYRSPS. The existing capacity
of the installed pump set at TCSPS is 1,840 I/s (with 2 duty pumps and
1 standby pump of each capacity 920 1/s). The sewage passes into a
DN1200 rising main that runs along Cheung Tung Road, which is a
service road that runs parallel to North Lantau Highway, and is then
discharged to SHWSTW. A super-oxygenation facility with design
ADWEF capacity of around 45,000 m*/day was installed at the dry well
in 2010 for the control of sewage septicity and odour of TCSPS by
introducing a large amount of dissolved oxygen to the sewage. Space
has been reserved within the TCSPS for additional coarse screens and
pump sets. Additional pump sets to double the existing pumping
capacity would provide for the designed maximum handling capacit
of 3,680 I/s.

The existing DN1200 rising main between TCSPS and SHWSTW is
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about 6,169m long, and was commissioned in 1997 to convey sewage
from TCSPS to SHWSTW along Cheung Tung Road parallel with
North Lantau Highway.

5.3.11  The abovementioned existing rising main is currently the only means

for conveying sewage from Tung Chung to SHWSTW and it is
impractical to shut down the sewage rising main or divert sewage flow
to facilitate inspection or maintenance.

5.3.12

Proposed Sewerage Flow Estimation

5.3.13  The estimated sewage flows generated by TCE and TCW developments
are summarised in Table 5.7.

Table 5.7Sewage Flow Estimation from Tung Chung East and Tung
Chung West Developments

Proposed Development ADWF (m®/day)
Tung Chung East 43,070
Tung Chung West 7,010

5.3.14 A year-by-year flow build-up assessment has been conducted from
Year 2011 to Year 2031, with TCNTE ultimate scenario occurring in
Year 2031. The projected sewage flows at each SPS and SHWSTW are
estimated and compared with the respective design capacities, and are
summarized in Table 5.8 and Table 5.9.
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Tung Chung East Development — Interim Stage Years 2023 to 2026

5.3.15  The western portion of TCE development will undergo early population
intake from Year 2023 to Year 2026, while the eastern portion of TCE
development will undergo later population intake from Year 2027 to
Year 2030. In order to serve the early population intake at the western
portion, an interim stage sewerage scheme is proposed. Figure 5.5
below indicates the western portion of TCE development planned for
early population intake.
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Figure 5.5 Western Portion of TCE Development

5.3.16 A new sewerage system will be provided to serve the western portion
of TCE development, and a new sewage pumping station (SPS) is
proposed and designated “TCE West SPS.” All sewers and rising mains
will be laid along existing and proposed roads or within drainage
reserves. Table 5.10 summarizes the estimated pumping capacity
required at TCE West SPS during the interim stage, which includes the
provision of ultimate sewage flow derived from Area 56.

Table 5.10 Estimated Sewage Flow for Proposed Sewage
Pumping Station during Interim Stage

ADWF | Peakin Peak
SPS Area Served (m3/day g Flow
) Factor V/s)
TCE West SPS | New development 12,891 3.00 448
(Interim Stage) | areas in the western
portion of Tung Chung
East and Area 56

5.3.17  For the interim stage twin DN450 rising mains are proposed to divert
flow from TCE West SPS along Ying Tung Road and Man Tung Road,
crossing above the MTR Tung Chung Line tunnel. They will then pass
along an existing drainage reserve and below the Airport Express Line
(AEL) and North Lantau Highway. In order to avoid disturbance to the
AEL, North Lantau Highway and existing utilities, the twin rising
mains are proposed to be installed within an existing pressure sewer
subway tunnel that crosses below AEL and North Lantau Highway.
After the tunnel, the rising mains will discharge to a proposed inlet
pressure breaking chamber (manhole) within the TCSPS site compound
and discharge to the inlet screen channel inside the TCSPS main
building via twin gravity sewers. Refer to Drawing no.
219844/SW/1005 for details of the proposed connection.
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Tung Chung East Development — Ultimate Stage Years 2027 to 2030

5.3.18  To accommodate the planned population intake in the eastern portion
of TCE development from Year 2027 to Year 2030, an ultimate stage
sewerage scheme is proposed. A new sewerage system will be provided
within the eastern portion of TCE development, and another sewage
pumping station (SPS) is proposed and designated “TCE East SPS.”
Sewage flow from TCE West SPS will be diverted by new twin DN450
rising mains and gravity sewers to the TCE East SPS. All sewers and
rising mains will be laid along existing and proposed roads or within
drainage reserves. Table 5.11 summarizes the estimated pumping
capacities required at each SPS during the ultimate stage.

Table 5.11  Estimated Sewage Flows for Proposed Sewage
Pumping Stations during Ultimate Stage

ADWF Peakin Peak Flow

i e e (m3/day) Factorg (U/s)
TCE West New development 12,891 3.00 448
SPS (Ultimate | areas in the western
Stage) portion of Tung

Chung East and Area

56
TCE East SPS | All new development 45,732 2.79 1,479
(Ultimate areas in Tung Chung
Stage) East and Area 56

5.3.19  The proposed TCE East SPS, which will serve the entire TCE
' development, will transfer the sewage flow via proposed twin DN600
rising mains along Road P1 (Tung Chung — Tai Ho Section) and then
along the footpath at the rear of the existing seawall at existing MTRCL
Siu Ho Wan Depot. The rising mains will then cross below the MTR
Tung Chung Line (TCL) tunnel and Airport Express Line (AEL) and
North Lantau Highway, then along an existing drainage reserve and
maintenance access road with discharge to SHWSTW.

Tung Chung West Development

5.3.20 A new public sewerage system will be provided to serve the TCW
development as well as to provide a village sewerage system for the
existing unsewered village areas of Shek Mun Kap, Mok Ka, Nim
Yuen, Lam Che, Ngau Au, Shek Lau Po, Ma Wan Chung and Wong
Nai Uk. New sewers will be laid along existing and proposed roads,
footways or drainage reserves.

5.3.21 To overcome the constraint posed by the presence of the Tung Chung
East and West Streams, three new sewage pumping stations are
proposed, two serving those developments west of the West Stream
(designated “TCV West SPS” and “TCV North SPS™) and the third
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serving all of TCW development (designated “TCV East SPS”).

5.3.22  The TCV West SPS will deliver flow from proposed development areas
TCV-3 and TCV-4 as well as existing villages of Mok Ka, Lam Che
and Nim Yuen to the TCV East SPS via twin DN200 rising mains. Refer
to Drawing nos. 219844/SW/1007 to 1009 for the location of proposed
developments in TCW.

5.3.23  The TCV North SPS will deliver flow from proposed development area
TCV-8 and the existing village of Ngau Au to the TCV East SPS via

twin DN200 rising mains.

5.3.24  Sewage arising from proposed development areas TCW-1, TCW-2,
TCW-3, TCV-1, COM-1, COM-2, COM-3 and existing villages Ma
Wan Chung and Wong Nai Uk will be discharged by proposed sewers
laid along existing and proposed roads to Chung Mun Road Sewage
Pumping Station (CMRSPS). The CMRSPS will be upgraded such that
new stand-alone inlet chamber, screens, wet well and pump sets are
provided to serve the proposed developments and two existing villages.
Refer to Drawing no. 219844/SW/1008 for details of the proposed
connection. The Upgraded CMRSPS will discharge directly to TCV
East SPS via new twin DN250 rising mains laid along Chung Mun
Road.

5.3.25  The TCV East SPS will serve the entire TCW development including
flows from Upgraded CMRSPS, TCV West SPS, TCV North SPS and
existing villages including Shek Mun Kap, Mok Ka, Nim Yuen, Lam
Che, Ngau Au, Shek Lau Po, Ma Wan Chung and Wong Nai Uk. The
TCV East SPS will deliver flow with direct discharge to the TCSPS via
new twin DN450 rising mains laid along Chung Mun Road and Yu
Tung Road, thus bypassing the Chung Yan Road SPS. Table 5.12
summarizes the estimated pumping capacities required at the TCV West
SPS, TCV North SPS, TCV East SPS, and Upgraded CMRSPS.
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Table 5.12 Estimated Sewage Flows for Proposed Sewage Pumping

Stations serving Tung Chung West Development

SPS Area Served

Peaking Peak
Factor Flow

(U/s)

ADWF
(m*/day)

TCV West | New development areas 551 4.00 26
SPS TCV-3, TCV-4 and

existing villages Mok
Ka, Lam Che and Nim
Yuen

TCV North | New development area 278 6.00 19
SPS TCV-8 and existing

village Ngau Au

TCV East All new development 8,864 3.00 308
SPS areas in TCW and

existing villages Mok
Ka, Lam Che, Nim
Yuen, Shek Mun Kap,
Ngau Au, Shek Lau Po,
Ma Wan Chung and
Wong Nai Uk

Upgraded New development areas 3,119 3.50 126
CMRSPS TCW-1, TCW-2, TCW-

3, TCV-1, COM-1,
COM-2, COM-3 and
existing villages Ma Wan
Chung and Wong Nai Uk

Enhancements and Additional Provisions

Due to the key concerns of the ecological sensitivity of the Tung Chung
Stream and the Tung Chung Bay, the following provisions are proposed
to enhance the sewerage network reliability and minimize
environmental impacts due to system failure or in case of emergency
situations:

1.

Twin rising mains are proposed from all proposed SPSs and the
Upgraded CMRSPS. If one of the duty mains should be suspended
from operation for maintenance, the remaining one would be
arranged to deliver more flow at a higher velocity (exceeding 3m/s)
during that period.

Proposed gravity sewers and rising mains will adopt high density
polyethylene (HDPE) pipe. As gravity sewers will not be
pressurized, they carry no risk of bursting. Further protection on
proposed rising mains with concrete surround will be provided to
prevent the rising mains from bursting.

To mitigate the risks of pump, rising main and/or power failure,
several mitigation measures are proposed to cater for the emergency
situations including a) 100% standby pumping capacity within each
SPS, with spare pump up to 50% pumping capacity stockpiled in
each SPS for any emergency use; b) twin rising mains; ¢) dual-feed
power supply; d) emergency storage facilities of up to 6-hours
ADWEF capacity; and e) emergency communication mechanism
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amongst relevant government departments.

Considering the possible emergency situations and respective risks, as
well as the practicality of construction, the above mitigation measures
are considered the most appropriate and practical measures to deal with
the emergency situations of the proposed SPSs in TCE and TCW
developments. Therefore emergency discharge from the proposed SPSs
is not expected, and thus no adverse impact on water quality or ecology
due to emergency discharge from the proposed SPSs is anticipated.

Chung Mun Road Sewage Pumping Station

The existing pumping capacity of CMRSPS is inadequate to serve the
increased sewage flows from new development areas TCW-1, TCW-2,
TCW-3, TCV-1, COM-1, COM-2, COM-3 and existing villages Ma
Wan Chung and Wong Nai Uk starting in Year 2023. To avoid impact
on the operation of the existing CMRSPS, it is proposed to provide new
inlet chamber, screens, wet well and stand-alone pump sets to serve the
additional sewage flows.

As the sewage flow from portions of TCW development will be pumped
by separate stand-alone pump sets at the Upgraded CMRSPS with
discharge to the TCV East SPS, there will be no net increase in flow
and thus no impact to the existing CMRSPS.

With the provision of mitigation measures to cater for the emergency
situations, emergency discharge from Upgraded CMRSPS is not
expected and thus no adverse impact on water quality or ecology due to
the emergency discharge is anticipated.

Chung Yan Road Sewage Pumping Station (CYRSPS)

All sewage flow from proposed TCW development will be pumped by
the TCV East SPS with direct discharge to TCSPS, thus bypassing the
CYRSPS. Therefore there will be no net increase in flow and thus no
impact to the CYRSPS.

Tung Chung Sewage Pumping Station (TCSPS) and Rising Main
(Interim Stage)

It is estimated that the existing pumping capacity of TCSPS (i.e. 1,840
I/s delivered by 2 duty pumps) would be exceeded in Year 2023 after
the first population intake of TCNTE and the commissioning of the 3RS
project at HKIA. To mitigate this impact, EPD has arranged with DSD
to fit out the TCSPS to its designed maximum handling capacity (3,680
I/s) by Year 2023.

The TCSPS (Interim Stage) will discharge the proposed flows to
SHWSTW, including those from TCE West SPS, TCV West SPS, TCV
North SPS, TCV East SPS, and Upgraded CMRSPS with stand-alone
pump sets.

Consent has been obtained from EPD to discharge the following sewage
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flow arising from the proposed TCNTE development to the public
sewerage system:

a) discharge not more than 7,010 m*/day of sewage flow arising
from the TCW development to the TCSPS;

b) discharge not more than 10,230 m*/day of sewage flow arising
from the TCE development to the TCSPS up to Year 2026 or a
later date agreed by EPD.

Tung Chung Sewage Pumping Station (TCSPS) and Rising Main
(Ultimate Stage)

From Year 2026, sewage from TCE West SPS will be diverted toward
TCE East SPS for direct connection to SHWSTW, thus no more sewage
from TCE development shall be discharged to TCSPS. As such, the
ultimate capacity at TCSPS of 3,680 I/s after completion of fitting out
works is sufficient to serve the additional sewage flow derived from
TCW development. EPD has arranged with DSD to fit out the TCSPS
to its designed maximum handling capacity (3,680 1/s) by Year 2023.

The TCSPS (Ultimate Stage) will discharge the proposed flows to
SHWSTW including those from TCV West SPS, TCV North SPS, TCV
East SPS, and Upgraded CMRSPS. Consent has been obtained from
EPD to redirect not more than 10,230 m*/day of sewage flow arising
from the TCE development away from the TCSPS with direct discharge
to SHWSTW which is scheduled for completion by Year 2026.

Siu Ho Wan Sewage Treatment Works (SHWSTW)

It is estimated that the projected flow (ADWF) in year 2031 at
SHWSTW will reach 144,585 m*/day. While SHWSTW has a designed
maximum handling capacity of 180,000 m?/day, some of its treatment
units have not been fully fitted out to the designed maximum handling
capacity. EPD has arranged with DSD to fit out the remainder of the
treatment units at SHWSTW to its designed maximum handling
capacity (180,000 m?/day) by 2024 in order to cope with the projected
sewage flows within its catchment.

As both the planned DN1200 rising main under Agreement No. CE
6/2012(DS) and the proposed twin rising mains under this Project will
discharge to SHWSTW, a combined vortex chamber arrangement to
accommodate the proposed twin DN600 rising mains from TCE East
SPS in future has been explored. A preliminary arrangement amongst
all the inlet rising mains is shown in Drawing no. 219844/SW/1001.

Consent has been obtained from EPD to increase the total sewage flow
arising from the TCE development to the SHWSTW from 10,230
m?/day to not more than 43,070 m*/day after Year 2026.

Existing Sewers and Rising Mains

A new separate sewerage system will be provided to serve TCW and
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TCE developments. All sewage from proposed developments will
discharge directly to proposed sewers, proposed and/or upgraded SPSs
and to SHWSTW without discharging to existing sewers and rising
mains other than TCSPS rising main as described above. Therefore, the
TCNTE development induces no impact to existing sewers and rising
mains.

As gravity sewers will not be pressurized, they carry no risk of bursting.
All proposed rising mains will be encased in concrete surround, it is
expected that there will be no bursting of rising mains, and therefore
there will be no impact to water quality or ecology due to sewer bursting
discharge.

Septicity and Odour Assessment

Qualitative study has been carried out to investigate the effect of
sewerage and sewage characteristics on the potential to cause the
sewage to turn septic and therefore lead to odour emission and corrosive
damage in both sewage collection network and infrastructure at
SHWSTW.

Septicity control will be necessary in this sewage collection network.
Potential odour nuisance and significant corrosion of sewerage system
are anticipated when the sulphide level in sewage is above 2mg/L. This
value can be potentially used to trigger mitigation measures such as the
addition of chemicals like nitrate salts or sodium chlorite to control
septicity and H2S emission to acceptable levels.

Odour emission from the pump wells/ sumps will be anticipated. For
the odour control, all pumping stations should be enclosed in building
with sufficient ventilation in order to maintain negative pressure
preventing foul air escape from the building. It is suggested that
ventilation rate for the man and non-man access should be able to
achieve at least 10 and'5 air changes per hour respectively. Wet well
can be air sealed, the ventilated foul air should be treated by a
deodourization system before discharging into the atmosphere.
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Water Supply

The proposed new development scheme will generate large demands
for fresh and flushing water supply. The expected impact on the existing
water supply systems and the requirement for any upgrading works to
meet such demands are discussed in this section.

This Water Supply Impact Assessment is based on the estimated
population proposed in the RODP. With an existing residential
population capacity of 124,000 in Tung Chung, space for an additional
approximate 144,400 residents is proposed under TCNTE. The
proposed total residential population of Tung Chung would be
approximately 268,400.

The proposed development areas fall within supply zone of Siu Ho Wan
Water Treatment Works (SHWWTW). SHWWTW was commissioned
in November 1996 and has a nominal capacity of 150,000 m>/day.
Allowance has been made for expansion to an ultimate capacity of
300,000 m*/day, and implementation status is yet to be determined. The
main source of raw water is from Tai Lam Chung Reservoir while there
is a back-up source from Shek Pik Reservoir.

Treated water from SHWWTW is delivered by Siu Ho Wan Fresh
Water Pumping Station (FWPS) through trunk mains ranging from
DN1600 to DN1000, laid along Cheung Tung Road, to Tung Chung
No. 1 Fresh Water Service Reservoir (FWSR). Tung Chung No. 1
FWSR has a capacity of 41,695 m® and supplies fresh water to Tung
Chung, Airport and Ngong Ping (via Shek Mun Kap Pump House).
There is also a side branch from the said trunk main which distributes
fresh water to Siu Ho Wan and Tai Ho. Another trunk main delivers
fresh water from SHWWTW to Sunny Bay FWSR, which has a
capacity of 13,000 m?, to serve Disneyland.

The SHWWTW supply zone is divided into several service reservoir
distribution  zones as  summarized in  Table 5.4.1.

Table 5.4.1 SHWWTW Service Zones

Service Reservoir Area Served

Sunny Bay Fresh Water | Sunny Bay and Disneyland
Service Reservoir (FWSR)

Siu Ho Wan FW PS - Direct | Siu Ho Wan, Tai Ho, Discovery Bay
Feed

Tung Chung No.l FWSR Tung Chung Town, Airport, Ngong
Ping

(For both Fresh Water and Flushing
Water)
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5.4.6 Currently, the average water supply of SHWWTW is approximately
50,000 m*/day according to WSD. This includes flushing water supply
to Tung Chung, Siu Ho Wan, Tai Ho and Ngong Ping since fresh water
is used for flushing purpose through temporary mains for flushing
(TMF) in these areas.

5.4.7 With reference to WSD record plans and WSD schematic layout of
fresh water supply in SHWWTW, the existing fresh water supply
services which potentially interface with the proposed developments
comprise the following:

Table 5.4.2 Existing Fresh Water Mains
Denyle Services System Location
e No.
; Trunk water main delivery from
FW-T1 | DN1600 pipe SHW WTW From SHWWTW
Trunk water main delivery from
FW-T2 | DN1200 pipe | SHW WTW to TC FWSR & |long Cheung Tung
- Road
Discovery Bay
Trunk water main delivery from Alone Cheune Tun
FW-T3 | DN1000 pipe | SHW WTW to TC FWSR (after & & 1ung
" ; Road
branching off from Discovery Bay)
DiN1aog, Main distribution system from TC | Within existing Tung
FW-DI | DN80D, No.I FWSR to Tung Chun Chun
DN600 0. o Tung Chung g
Designated distribution main from
FW-D2 | DN600 TC No.l FWSR to International | 41018 Yu Tung Rd
: and Shun Tung Rd
Airport
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Figure 5.4.1 Siu Ho Wan Water T/W Supply Zones

5.4.8

Currently, flushing water within Tung Chung is supplied by TC No.1
FWSR and corresponding TMF. The TMF is independent from fresh
water distribution mains. With reference to WSD record plans and
WSD schematic layout of flushing water supply in SHWWTW, the
existing TMF which potentially interface with the proposed
developments comprise the following:

Table 5.4.3 Existing Temporary Mains for Flushing (TMF)

Seryle Services System Location
e No.
. Main distribution system | Along Yi TungRd and Ying Hei
SW-TL | DN700 pipe | i TC No.1 FWSR Rd
Across North Lantau Highway
. Main distribution system | near Tung Chung Eastern
SWEIZ | DRSO pipe from TC No.1 FWSR Interchange, along Yu Tung
Road
. Main distribution system s
SW-D1 | DN450 pipe from TC No.1 FWSR Within Tung Chung
5.4.9 The existing fresh water supply system layout is illustrated in Drawing
nos. 219844/WS/1001 to 1009. The existing flushing water supply
system layout is shown in Drawing nos. 219844/WS/2001 to 2009.
5'4. 1 0 _
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4,14 The estimated fresh water demand in the SHWWTW supply zone and

flushing water demand for existing area and planned developments are
summarised in Table 5.4.4 and Table 5.4.5 respectively.

Table 5.4.4  Estimate of Fresh Water Demands for Existing and
Planned Developments at Year 2031

Existing and Planned Fresh
Water Supply Zone

Estimated Fresh Water Mean
Daily Demand (m*/d)

1

Existini Tuni Chuni Town _

Discovery Bay and Tai Ho
(including TMF)

Total
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Estimates of Flushing Water Demand for Existing

and Planned Developments at Year 2031

Existing and Planned Flushing
Water Supply Zone

Estimated Flushing Water Mean
Daily Demand (m?/d)

Remaining Supply Zone

Not assessed as the flushing water

system would not interface with this
Project

Total

5.4.15  The estimated water demand for proposed Tung Chung New Town
Extension, including proposed TCE and TCW are based on the detailed
development parameters in the latest RODP and make reference to
WSD DI 1309 for the unit demands. Detailed breakdown of the

estimation are summarized in Table 5.4.6 below.
Table 5.4.6 Estimate of Water Demands for TCE and TCW

Estimated ' Flushing
Water Mean Daily
Demand (m?/d)

Estimated Fresh
Water Mean Daily
Demand (m*/d)

Proposed Water Supply
Zone

Tung Chung West and | 9,546 2,969

Valley

54,549 26,279

Tung Chung East

Total 29,249

64,096

Proposed Fresh Water Supply System

5.4.16  Inview of the close proximity of TC No.1 FWSR and planned TC No.2
FWSR, it is proposed that proposed TCW development will source

fresh water from the reservoirs and associated distribution mains I

5.4.17

For proposed TCE development, it was planned
that fresh water would be suppli

5.4.18  Given the geographic proximity, a separate Tung Chung WSZ could be

served by both the existing and proposed Tung Chung FWSRs, while
another North Lantau WSZ may be served by the existing and proposed
FWSRs in Sunny Bay / Siu Ho Wan areas.

5.4.19

The schematic diagram of proposed fresh water supply system within
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SHWWTW supply zone is shown in Figure 5.4.2 and the proposed
delineation of SHWWTW water supply zones for existing, planned and
proposed developments are tabulated in the Table 5.4.7 below. The
total estimated water demand for fresh water service reservoirs is
summarized in Table 5.4.8 below.

FROPOSED DELINEATION OF
[INTER-CONNECTED] WATER SUPPLY ZONES

A

| UNDER THE PROPOSED
DEVELOPMENT |

e T, -

D GE;

L 6%, pstraunon 10

. 1000

: . =
FW-T3 2
g \ s o s e o
0

e CUT AFTER OPENING OF DISNEYLAKD
2 DISTRIBUNON TO HONG KONG
- o | i—
L P
CAP. 150 000m’/day AT 102.7m HEAD
A, DISTRBUTION 10 3 AL
DISCOVERY BAY BACK UP SUPPLY TO
PRIVATE WATER RAW WATER SYSTEM AT
DISNEYLAKD

SUPPLY SYSTEM -
— — — PROPOSEDSYSTEMS 1 ey

Schematic Lioul of Exislini and Proiosed Fresh WaterSuiﬁ Silem

Figure 5.4.2 Schematic Diagram of Proposed Fresh Water Supply
System in SHWWTW Supply Zone

Table 5.4.7 Proposed Delineation of SHWWTW Fresh Water
Supply Zones

TN

Fresh Water Service | Existing  Supply | Proposed Supply Area / Development

Reservoir Zone

Sunny Bay Fresh Water (FW) | e Disneyland Disneyland

Service Reservoir

Siu Ho Wan FW PS - Direct | ¢ Discovery Bay | ® Discovery Bay

F
ead e TaiHo e Tailo
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Fresh Water Service | Existing  Supply | Proposed Supply Area / Development
Reservoir Zone
L ]
Tung Chung No.1 FWSRI e Tung Chung| e Tung Chung Town
Town .
N W EEN
e Airport
Proposed Tung Chung No.3 - e Proposed TCW and TCE
FWSR (under TCNTE) Developments
Table 5.4.8 Total Fresh Water Demand in Ultimate within
SHWWTW Supply Zone (with Proposed TCE & TCW
Development)
Fresh Total Required WA
Supply Zone | Water DTMF d Water Capacity (E:lestu‘ltg (l:’lannf,d Remarks
Do emand | oo o4 ) apacity | Capacity
(m*/d) (m?/d) (m*/d) (m?) (m®) (m?)
Sunny Bay
FWSR

Siu Ho Wan
FW PS
{Direct Feed)

Tung Chun,
FWS

Tung Chung
FWSR
(Newly

proposed
No.3)

64,096

64,096

50,799

- 55,000
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5.4.20

5.4.21

5.4.22

5.4.23

5.4.24

5.4.25
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Fresh Water Service Reservoirs (Conforming Scheme)

It is proposed to adhere to WSD’s DI 1309 (2006 amendment) and the
latest WSD’s planning standard,

Additional capacity
of FWSR(s) and the associated water mains will be required.

An additional FWSR capacity to serve the water demand arising from
TCNTE, in order of 55,000m?, is proposed. It is proposed that the major
distribution mains from the three FWSRs are to be interconnected to
enhance the reliability of the distribution system. The proposed Tung

Chung No. 3 FWSR will serve the proposed TCNTE developments
— The preliminary location of this proposed Tung Chung No.
3 FWSR shall be in proximity to the existing Tung Chungi
I v, it th same mvert lovels

to allow future operational flexibility.

Siu Ho Wan Water Treatment Works (Conforming Scheme)

Trunk Mains and Major Distribution Mains (Conforming Scheme)

The existing trunk main FW-T1 (DN1600) from SHWWTW shall give

a maximum flow velocity of 1.64 m/s. This velocity is ﬁ
acceptable. No

major upgrading would be envisaged at this stage.

The existing trunk main FW-T2 (DN1200) from SHWWTW to Tung
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Chung and Discovery Bay shall give a maximum flow velocity of 2.30
m/s. This velocity is

acceptable. No major upgrading is envisaged
at this stage.

roposed TCE and TCW
the existing trunk main FW-T3 (DN1000) from
SHWWTW (after branching off to Discovery Bay) to Tung Chung
FWSR would give a maximum flow velocity of 2.99 m/s. While trunk
main FW-T3 can serve TCW and TCE developments at Year 2023 it

needs to be upgraded by Year 2029 to serve the total population intake
I . s

5.4.26

In servin

from TNCTE
existing DN1000 trunk main is a crucial element in supporting the
whole Tung Chung fresh water supply and the maximum flow velocity
is just merely below the maximum allowable velocity of 3 m/s, the
provision of an additional trunk main between Siu Ho Wan Water
Treatment Works (SHWWTW) and proposed FWSR may be
considered to further improve the reliability.

5.4.27  To minimize disruption and impact on the existing and planned
distribution systems, it is proposed to construct a designated
distribution main FW-D3 (DN1200) from Tung Chung No.3 FWSR to
proposed TCE and TCW developments. However the proposed outlet
main FW-D3 will be connected to the outlet mains of Tung Chung

FWSR distribution mains (FW-D1 and FW-D2) to form an
inter-connected distribution system. No adverse impact and
modification on the above existing major distribution system is
expected as there is no interface with the existing distribution system.
The FW-D3 will be branched off into two major distribution mains, i.e.
FW-D4 (DN600) serving the existing Tung Chung Village and
proposed TCW development while FW-D5 (DN1000) serving the
proposed TCE development.

5.4.28  In addition to the above mentioned major distribution mains, branch
distribution mains within the development to serve various parcels
within TCE and TCW are also required.

5.4.29  The potential impacts arising from the proposed development are
summarised in Table 5.4.9 below.

Table 5.4.9 Summary of Potential Impacts on Existing Fresh
Water Supply Systems
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S(;;‘:ce Services System Potential Impact
pw-r1 | Existing = DNI600| gy gryy Utilization ratio = 55%
Trunk Main
o s SHW WTW to TC
Fw-rz | oxisting - DNI200| pysp g Discovery | Utilization ratio = 7%
Trunk Main
Bay
From SHW WTW to
Existing DN1000 | TC FWSR (after T 5 _ o
FW-T3 N branching off from Utilization ratio = 100%
Discovery Bay)
Existing DN1000, | From TC No.l
FW-D1 | DN800, DN600 | FWSR  to  Tung | No Interface
Distribution Main Chung Town
. From TC No.l
Fw-py | Existing - DN60O| py;qp to | No Interface
Distribution Main : ;
International Airport
Designated
distribution  main | construction of DN1200 main
FW-D3 Ezzg?;ifion?dNailr?OO from proposed TC
No.3 FWSR to TCW | (490 m)
and TCE
Proposed ; AL Construction of DN600 main
FW-D4 | DN60ODistribution Ma4°1;c ,?‘g;;b““o“
Main main for (2200 m)
Fw.Ds | Proposed  DN1000 | Major  distribution Construction of DN1000 main
Distribution Main main for TCE

(3800 m)

Proposed
Distribution Main

Branch distribution
mains within TCE
and TCW

Construction of branch

distribution mains

Tung Chung FWSR
(No.3)

Construction of new FWSR with
capacity of 55,000 m*(Provided
10.8% MDD additional storage)

Fresh Water Service Reservoirs (Alternative Scheme)
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5.4.30 Considering the latest status of interfacing projects in North Lantau area
— an alternative scheme may be considered to
relieve the impact on the existing trunk main and to enhance reliabilit
of the fresh water supply in the North Lantau area.

However, the scheme would rely on the implementation
programme and funding arrangement of different projects and shall be
further investigated in the detailed design stage of the project.

5.4.31  Itis proposed that TCW development will source fresh water from the
TC FWSR and associated distribution mains

The proposed SHW FWSR to cater for the
Tung Chung New Town Extension is tentatively proposed to be built to
a capacity required for TCE and TCW (i.e. to meet fresh water demand
of 54,549 m’ /d + 9,546 m’ /d). The supply zone of Tung Chung [Jjjjij
will then be shifted to include TCW and give up part of existing
Tung Chung Town, while the SHW FWSR will supply TCE and the
excluded part of existing Tung Chung Town. Further liaison shall be
made with WSD on the proposed capacity in the detailed design stage.

5.4.32 It is proposed that TCE development will source water from SHW
FWSR instead of TC No.3 FWSR.

5.4.33  The schematic diagram of proposed fresh water supply system within
SHWWTW supply zone is shown in Figure 5.4.3 and the proposed
delineation of SHWWTW water supply zones for existing, planned and
proposed developments are tabulated in the Table 5.4.10 below. The
total estimated water demand for fresh water service reservoirs is
summarized in the Table 5.4.11 below.
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PROPOSED DELINEATION OF
WATER SUPPLY ZONES

SECTION OF WATER MAN TO BE
CUT AFTER OPENNG OF OISNEYLAND

e e

DISTRIBUTION_TO HONG_KONG

DISTRIBUTIONTO =t
PROPOSEDTCE

LEGEND ﬁ SIU HO WAN RW. & FW. P/S
n 1 AT 102.7m
= DSCOMRY BaY BACK. LB SUPPLY TO
PRYVATE WATER R JONIER  SYSTEM AT
SUPPLY SYSTEM - DA

—  PROPOSEDSYSTEMS @ﬂ;& ]

he t
-

Schematic Layout of Existing and Proposed Fresh Water Supply Systern (Alternative Scheme)

Figure 5.4.3 Schematic Diagram of Proposed Fresh Water
Supply System in SHWWTW Supply Zone — Alternative Scheme

Table 5.4.10 Proposed Delineation of SHWWTW Fresh Water Supply
Zones — Alternative Scheme

Fresh Water Service Reservoir | Existing Supply Zone | Proposed Supply Area / Development

Sunny Bay Fresh Water (FW)|e Disneyland e Disneyland

Service Reservoir (SR)

Siu Ho Wan FW PS - Direct Feed | ¢ Discovery Bay e Discovery Bay
e TaiHo e TaiHo

Proiosed Siu Ho Wan FWSR - e Proposed TCE Development
e Tung Chung Town Portion
Tung Chung No.1 FWSRI e Tung Chung Town | e Tung Chung Town Remaining Portion
— ° Nong Ping e Ngong Ping
o  Airport e Airport . -
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Proposed TCW Development

*Text in half-tone: Same as Conforming Scheme

Table 5.4.11 Total Fresh Water Demand in Ultimate within SHWWTW Supply Zone (with
Proposed TCE & TCW Development) — Alternative Scheme

Supply Fresh Water TMF Total Water Required Existing | Planned Rt
Zone Demand Demand Demand Capacity @ | Capacity | Capacity
(m*/d) (m3/d) (m*/d) (m?) (m?) (m*)

Siu Ho
Wan FW
PS (Direct
Feed)

Proposed
Siu Ho
Wan

e 5|
is
2]
~

64,095

64,095

50,799

52,000

Tung

e
==
Ii%é

[
B

*Text in half-tone: Same as Conforming Scheme

5.4.34

will be adequate to serve
the existing WSZ and proposed TCW development with about 16.7%

MDD additional storage. In case WSD require additional storage up to
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5.4.37
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20% MDD, the proposed fresh water mains in TCE can extend to the
adjacent planned developments at north of Ying Hei Road (Tung Chung
Area 56, Area 89..etc) such that part of the fresh water demand arising
from the planned developments would be offset by FWSRs at SHW.

An additional SHW FWSR - to serve the water demand arising
from TCE development, in order of 52,000m’, is proposed. The
preliminary location of this proposed FWSR shall be in proximity to the
existing SHW WTW. The proposed location is the shown in Figure
5.4.4 below. The details and the respective site formation works will be
further studied under detailed design stage.

The planned SHW FWSR and the associated site formation for the other
interfacing developments should be designed and constructed by others
due to the mismatch in implementation programme.

PLAMMED ORGANIC i
WASTE TREATMENT
Fac]LITIES

Figure 5.4.4 Proposed SHW FWSR
Siu Ho Wan Water Treatment Works (Alternative Scheme)

The potential impact on SHW WTW under Alternative Scheme is the
same as Conforming Scheme.

Trunk Mains and Major Distribution Mains (Alternative Scheme)

Fresh water will be delivered from the treated water pumping station at
Siu Ho Wan Water Treatment Works via a proposed FW-T4 (DN800)
trunk main to SHW FWSR [}

Proposed FW-D6 (DN1200) is required to serve the proposed TCE
development, After
branching off the
distribution main will be reduced to DN1000 size to serve the proposed
TCE development and part of existing Tung Chung Town.

The existing FW-D1 (DN1000) from TC ||} FWSR have
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5.4.44
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adequate capacity to serve existing Tung Chung Town,
i and proposed TCW development. No upgrading works would
be envisaged at this stage.

Branch distribution mains FW-D4 (DN600) — extension of existing
FW-D1 in Yu Tung Road is proposed to serve the existing Tung Chung
Village and proposed TCW development.

Future Tung Chung Salt Water Service Reservoir and Tung Chung
Salt Water Pumping Station

Table 5.4.5 and Table 5.4.6 show that the total estimated flushing water
demand of Tung Chung area, including both the existing Tung Chung
New Town and TCNTE, is 42,353 m3/day (13,105 +29,249). Based on
WSD’s DI 1309, a SWSR storage capacity of 0.25MDD or 11,000 m?
would be required.

A new SWSR is therefore proposed near the existing Tung Chung No.
1 FWSR for TCNTE salt water supply zone. The reserved SWSR and
the proposed SWSR under current Study are proposed to be placed
alongside each other with realignment of the existing maintenance
access. The invert level of SWSR are designed at approximately
+60mPD to +65mPD.

Under this new development scheme, an area near the shore of the
proposed reclamation in Tung Chung East is allocated for the proposed
SWPS as shown in Figure 5.4.5 below. Salt water mains will be laid to
connect the proposed SWPS and SWSR with the existing flushing water
mains to supply salt water to the supply zone.

Proposed location of
SWPS for Tung Chung
New Town Extension

ARUP

Figure 5.4.5 Proposed Location of SWPS for Tung Chung Area

The existing TMF (and proposed extension) trunk main SW-TI
(DN700) from Tung Chung SWPS to Tung Chung SWSR shall give
maximum flow velocity of 1.63 m/s. This velocity is

acceptable.

The existing SW-T2 (DN450) from Tung Chung SWPS to Tung Chung
SWSR shall give maximum flow velocity of 1.40 m/s. This velocity is
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5.4.48

5.4.49
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. acceptable. Therefore, it is proposed to utilize the existing pre-laid

TMF as the flushing water supply system.

It is also proposed to branch a new distribution main SW-D1 (DN300)
from the existing DN450 TMF to supply salt water to TCW
development and existing villages.

On-going liaison with WSD is maintained on the tentative schedule of
implementation of the reserved SWSR for existing population in Tung
Chung which could ease the planning of a holistic solution to the
proposed SWSRs, while matching the implementation programme of
the TCNTE.

Implementation Plans

The overall phasing of TCW development will be implemented in 2
phases to support the population intake from 2023 to 2030. The
sequencing of freshwater and saltwater distribution main laying works
within the development will follow the 2 phases of population intake
respectively.

Table 5.4.12 Phasing of Population Intake at Tung Chung West

TCW Phase Proposed Population | Assumed Population
Intake Programme Intake %

Phase 1 2023 75%

Phase 2 2030 100%

The overall phasing of TCE development will be implemented in 4
phases to support the population intake from 2023 to 2030. The
sequencing of freshwater and saltwater distribution main laying works
within the development will follow the 4 phases of population intake
respectively.

Table 5.4.13 Phasing of Population Intake at Tung Chung East

TCE Phase Proposed Population | Assumed Population
Intake Programme Intake %

Phase 1 Third quarter of 2023 50%

Phase 2 Fourth quarter of 2024 50%

Phase 3 Fourth quarter of 2027 75%

Phase 4 From 2029 to 2030 100%

The proposed TC FWSR No.3, New SWPS and SWSR are required to
be completed by Year 2023 to support the TCW and TCE
developments. As the proposed new trunk mains and distribution
mains, are designated for the proposed developments, they are also
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necessary to be commissioned by Year 2023, While trunk main FW-T3
can serve TCW and TCE developments at Year 2023, it needs to be
upgraded by Year 2029 to serve the total population intake from
TNCTE and other interfacing developments.

5.4.51 On-going liaison with WSD is maintained and the particulars of water
infrastructure implementation is proposed and summarised in Table
5.4.14 below. The proposed infrastructure implementation programme
should be updated in detailed design stage upon the availability of
updated implementation programme of interfacing projects.

Table 5.4.14 Implementation of Water Infrastructure (subject to
further liaison with WSD)

Implementation | Proposed Implementation
agent Programme

Description

Fresh Water

Additional capacity for the | CEDD Complete by Year third quarter of 2023
proposed TC FWSR No. 3
in order of 55,000m’

Trunk  Main  FW-T3 | CEDD Complete by Year 2029

upgrading

Distribution mains from | CEDD Complete by third quarter of Year 2023
new FWSRs (For  distribution mains  within

development site, to be installed in
stages on or after Year 2023 to match
with the development implementation
programme)

Distribution main from SHW | CEDD Complete by Year third quarter of 2023

FWSR I (under
Alternative Scheme)

Flushing Water

Proposed SWPS - site | CEDD Complete before SWPS construction
formation
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Deserint Implementation | Proposed Implementation
escription
agent Programme

Proposed SWPS Entrusted to | Complete by third quarter of Year 2023

CEDD from

WSD
Site formation works and | CEDD Complete before SWSR construction
service road for Proposed
SWSR
Proposed SWSR (11,000 { CEDD Complete by third quarter of Year 2023
m®)
Trunk mains and | CEDD Complete by third quarter of Year 2023

distribution mains

(For  distribution mains  within
development site, to be installed in
stages on or after Year 2023 to match
with the development implementation

programme)

Utilities Impact Assessment

Power Supply

The existing, planned and proposed power supply network is presented
in Drawing No. 219844/UT/1000.

Given the spare capacity of existing Tung Chung Town 132kV
Substation is only about 45SMVA and the other 132kV substations are
relatively far away from the new development, it is anticipated that a
new 132kV bulk infeed substation is required in Tung Chung East.

It is proposed to reserve a land parcel for a new Tung Chung East 132kV
Substation near Area 107 and next to future Road P1.

In phasing, the 132kV bulk infeed substation should be available at least
1 year before the target first population intake (to allow time for testing
and commissioning). Utility services should be provided to the
substation earlier to allow early issue of the Occupation Permit of the
substation. The detailed design consultants should keep CLP updated
on the programme of Tung Chung New Town Extension project and
maintain close liaison with CLP such that CLP would complete the
substation as planned in order to serve the 1st population intake.

As the assumed new population in Tung Chung West is relatively small,
it is anticipated that the spare capacity in existing Tung Chung Town
132kV Substation can already support the remaining development in
Tung Chung West.

It is proposed to extend the existing 132kV power cable on Tung Chung
Waterfront Road to the proposed Tung Chung East 132kV Substation.

11kV power cables are proposed to run along future road network in
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Tung Chung East to connect the proposed Tung Chung East 132kV
Substation to future individual consumer’s substation.

In the longer term, there is potential scope to further extend the 132kV
power cable to the east along future Road P1 to connect to Siu Ho Wan
area and back to the Sham Shui Kok 132kV Substation, so as to form a
circulatory network. = However, this highly depends on the
implementation programme of future Road P1.

It is proposed that the power supply to Tung Chung West will be
provided by the reserve capacity of the existing Tung Chung Town
132kV Substation.

In connection to potential development in Tung Chung Valley, the
11kV power cables will run along the existing Shun Tung Road, Chung
Yan Road, Yu Tung Road and Tung Chung Road to individual
consumer’s substation.

Gas Supply

The existing, planned and proposed gas supply network is presented in
Drawing No. 219844/UT/2000.

As advised by HKCG, the existing gas supply system has reserved
capacity for an increase in population, subject to the scale of remaining
development proposed in this Study.

The design capacity of Tai Ho Gas Offtake and Pigging Station is
61,000 standard cubic metre per hour.

It is anticipated that the existing gas offtake and pigging station can
already support the remaining development in Tung Chung East and
West.

It is proposed to extend the existing gas supply network in Tung Chung
New Town to the potential development in Tung Chung East. Possible
tee-off locations include the pre-laid IPA400 gas main near Tai Ho, the
IPA250 gas main on Man Tung Road and the IPA400 gas main on Tung
Chung Waterfront Road. & 2007.

Connecting these tee-off points along future Road P1 forms a
circulatory gas supply network and enhances the gas supply reliability
of Tung Chung.

It is anticipated that the future Road P1 to Tai Ho might be implemented
at later stage. Gas supply will first reply on extension from the Tung
Chung Waterfront Road initially. It can connect to the Tai Ho area in
the long term when Road P1 is constructed.

It is proposed to extend the existing gas supply network in Tung Chung
New Town to the potential development in Tung Chung West. Possible
tee-off locations include the IPA315 gas main on Yu Tung Road and
the IPA250 gas main on Chung Mun Road.
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Telecommunications

The existing telecommunication network is shown in Drawing Nos.
219844/UT/3001 to 3005.

Record plans for telecommunication have been obtained from various

telecommunication companies, including PCCW, Cable TV, NWT,
HGC and HKBN. Wharf T&T, Towngas Telecommunications and
TraxComm have confirmed that they have no existing
telecommunication cables within the Study Area.

There is an existing telephone exchange on Cheung Tung Road near Fu
Tung Estate. From the advice of the Office of Communications
Authority (OFCA), the existing telephone exchange is currently leased
to PCCW, NWT & HGC.

Other telecommunication companies like Wharft T&T & HKBN
currently relies on individual telecommunications and broadcasting
equipment (TBE) rooms in residential / commercial land parcels to
distribute the communication.

In the existing North Lantau New Town Phase IIB Area (Part) Layout
Plan (Plan No. L/I-TCIIB/1C, part of Area 40 is reserved for a future
telephone exchange. However, during the course of the Study, HD
suggests to relocate the proposed Telephone Exchange site at Area 40
to other parts of Tung Chung in order to increase the development
intensity at Area 39 with 4 domestic blocks and requests for a
replacement site to be identified under the Tung Chung Study.

This Study has identified a potential replacement site with a site area of
about 1,000m? near Yu Tung Road. The reserved location is well
accessible by existing telecommunication network and close to the
centre of potential development in Tung Chung West.

Due to the advance in telecommunication technology, it is also
reviewed that the site area requirement of telecommunication
infrastructure is much reduced. TBE rooms in individual residential /
commercial land parcels can support the telecommunication
distribution and it might not be necessary to provide an additional site
for telephone exchange in Tung Chung. Further consultation with the
telecommunication service providers on their planning on future
telecommunication infrastructure in Tung Chung is on-going.

The reserved land for telephone exchange in Tung Chung West will be
released to other land use later in the project, if it is concluded that no
telecommunication service providers will require the site.

Existing telecommunication network exists along Ying Hei Road. The
network can be extended to serve Tung Chung East via the new local
road network.

Existing telecommunication network exists along Shun Tung Road, Yu
Tung Road and Tung Chung Road. The network can be extended to
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serve Tung Chung West via the new local road network. Potential
extension route is shown in Drawing No. 219844/UT/3018.

Highway Lighting

5.5.29  Street lightings are required along all public roads including the internal
road within the new development area in Tung Chung East and West
and connecting road into the development. These lights shall be
powered by low voltage cable from the CLP network. The space
requirements for the cables and pillar boxes are very minor and
considered to be feasible to be incorporated into the proposed layout
under the RODP.

5.5.30  The highway lighting will form part of the detailed design of the
proposed roadwork.
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Site Formation and Reclamation

Reclamation

General

Approximate 120.5 hectares and 8.6 hectares of reclamation (above
high water mark) is proposed for the new town extension at TCE and
Road P1 — Tai Ho Section respectively. Layout of the proposed
reclamation is shown in Drawing No. 219844/GEO/RN003.

For the reclamation of TCE and Road P1, various types of seawall,
reclamation and ground improvement measures have been studied.
Non-dredged seawall with ground improvement works and non-
dredged reclamation are proposed for the reclamation. Preliminary
stability analyses for the proposed sloping and vertical seawall during
the construction stage and operation stage have been carried out on
selected critical sections to demonstrate the feasibility of the seawall
scheme. Preliminary calculation of residual settlement is carried out on
selected representative geology. It is proposed that vertical band drains
shall be installed and surcharge of 6m to 8m height with a surcharge
period of 6 months to 7 months are provided. Typical section of
seawalls are shown in Drawing Nos. 219844/GEO/RN021 to RN022.

The reclamation sequence is assumed to start with installation of silt
curtain, ground treatment for seawall, seawall construction, sand
blanket installation, geotextile installation, marine band drain
installation, reclamation filling, surcharging and surcharge removal.

Reclamation works for TCE is targeted to be handed over in phases for
the housing development and necessary construction of supporting
infrastructure.

Preliminary Assessment of Reclamation Settlement

Based on the available geological information to date and the assumed
soil parameters, a preliminary assessment of reclamation settlement is
carried out for various reclamation methods. In view of insufficient
information to ascertain the soil properties and thickness of marine
deposit and alluvium, the preliminary assessment is carried out in a
ballpark figure approach. Detailed assessment shall be carried out in
the design stage when the results of detailed ground investigation and
laboratory testing are available.

Based on the available GI information, 4 representative cases have been
selected for the estimation of residual settlement in TCE and Road P1.
From limited GI information, the marine deposit layer are
predominately clayey in nature, while the alluvium layer consist of clay,
silt, sand and gravel with a high proportion of clay. In assessing the
settlement for the reclamation, the full thickness of marine clay/silt is
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taken into account. For alluvium layer, it is assumed that 75% of the
total alluvium thickness are clay/silt which contributes to the residual
settlement where the remaining are sand/gravel. This assumption shall
be reviewed and updated when the detailed stage GI are available.

Table 5.6.1 — Selected Representative Cases for Estimation of
Residual Settlement

Basic Information TCE - Case 1 TCE - Case 2 TCE - Case 3 Road P1

Description Deepest marine Deepest alluvium Majority of Deepest marine
deposit and and deepest seabed | central part of deposit and
deepest seabed in in TCE TCE reclamation | deepest seabed
TCE (Near northern tip in Road P1
(Near northern- of reclamation)

western edge of
reclamation)

Seabed level (mPD) -5.0mPD -5.0mPD -2.5mPD -4mPD
Marine deposit 18m 8m 12m 12m
thickness

Alluvium thickness 12m 28m 20m 20m
Alluvial clay / silt 9m 21m 15m 15m
thickness (assumed

as 75% total

thickness)

Formation level +5.5mPD +5.5mPD +5.5mPD +5.5mPD
{mPD) )

Reclamation fill 10.5m 10.5m 8m 9.5m
thickness above

seabed (m)

5.6.1.7  Various combinations of band drain spacing and surcharge amount are
considered to achieve this task. As a preliminary estimate, band drain
spacing of 1.2m in triangular pattern, surcharge of 6m to 8m high and
surcharge period of 6-7 months are assumed considering the
constructability of the surcharge with maximum height on site.

5.6.1.8  In general, the band drains are proposed extend to 2m below the marine
deposit-alluvium interface to account for the undulations in the
stratigraphy. From limited borehole results, thick layer of alluvium of
up to 28m with high proportion of clayey material is noted in some area.
For these cases, the band drain is proposed to extend into the top part
of soft alluvial clay layer to control the long-term primary consolidation
of soft alluvial clay. Attention is drawn that if the alluvium consists of
some interbedded hard material/ stiff strata including cobbles, gravels
and stiff sand, there would be obstruction to the installation of band
drains. Preboring may be required prior to band drains installation
which would have time implications on the construction programme.

5.6.1.9 The estimated settlement is shown in Table 5.6.2. The calculated
residual settlement are within 500mm. The majority of the residual

219B44-REP-155-01 | Issue | Oclober 2016 Page 103

GMCTUAL JOB\218844105-00 OUTGOING REPORTS & SUBMISSIONS\05-127 FINAL REPORT FOR THE WHOLE FEASIBILITY STUDY\05-127-03_FINAL ISSUE\REP-155
01_FINAL FINAL REPORT_20161027 ISSUE . DOCX




Civil Engineering and Development Department and Planning

Department

Agreement No. CE 32/2011 (CE) Planning and Engineering Study on the
Remaining Development in Tung Chung - Feasibility Study
Final Final Report for the Whole Feasibility Study

settlement are contributed by the secondary consolidation settlement of
marine deposit and the primary and secondary consolidation settlement
of alluvial clay. Attention is drawn that the calculated value is highly
dependent on the assumed construction programme and compressibility
parameters of the marine deposit and alluvial clay, and shall be
reviewed in detailed design stage of project where more information are
available. Adjustment on the surcharge period and surcharge height
might be required.

Table 5.6.2 — Estimated Residual Settlement

Basic Information TCE - Case 1 TCE - Case 2 TCE - Case 3 Road P1

Proposed band drain | 1.2m c/c spacing | 1.2m ¢/c spacing | 1.2m c/c spacing | 1.2m c/c spacing
down to 2m in down to 8m in down to 2m in down to 2m in
MD-alluvium MD-alluvium MD-alluvium MD-alluvium
interface interface interface interface
(Horizontal (Horizontal (Horizontal (Horizontal
drainage in MD | drainage in MD | drainage in MD | drainage in MD
only) and top 8m of only) only)

soft alluvial clay)

Proposed surcharge 7 months 6 months 6 months 7 months

period

Proposed surcharge 8m 8m 6m 8m

height

Estimated total 5.7m 4.9m 4.1m 4.4m

settlement during

construction stage

Estimated total 0.50m 0.46m 0.49m 0.49m

residual settlement

5.6.1.10

5.6.1.11

219844-REP-155-01 | Issue | October 2016

Recommendations for next stage assessment of reclamation
settlement

As mentioned, the above preliminary assessment is carried out in a
ballpark figure approach in the absence of detailed GI information.
When the result from detailed stage GI are available, the seabed,
stratigraphy and parameters shall be reviewed and more representative
geological profile for settlement analysis could be identified. Once the
analysis has been undertaken for each individual profile, settlement
(total and residual settlement) contours shall be generated for the site.
Residual settlement and/or differential settlement shall then be made
reference with using the contour plans.

From limited GI result currently available, the alluvium within the TCE
and Road P1 area contains a high proportion of compressible clayey
material which would possibly contribute to a large proportion of total
residual settlement. The detailed stage GI shall target to collect data on
the material properties (amount of silt/clay content, water content,
excess pore pressure etc.) and over-consolidation ratio for both the
marine deposit and alluvial clay/silt for the determination of thickness,
drainage path and properties of the alluvial silt/clay to be adopted. The
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soft compressible clay layers within alluvial deposits shall be taken into
account in the consolidation calculations, while the consolidation
settlement contributed by firm alluvial clay layers shall be negligible.

The stratified nature of the alluvium layer needs particular attention and

5.6.1.12

Only top and
bottom drainage are available, with the top being the sand fill above the
marine deposits and the base being the lowest sand and gravel layer
below the alluvial clay. With band drains, the tips of the drains have
been assumed to provide an equivalent horizontal drainage layer at the
surface of the alluvial clay.

Instrumentation

5.6.1.13 As a minimum it is expected that the performance of the proposed
reclamation will be monitored by means of ‘clusters’ of the following
instruments:

(a) surface marker to record total settlement

(b) extensometers to record settlement at distinct horizons and within
certain strata

(c) vibrating wire piezometers to record water pressures in fine grained
materials

(d) standpipe piezometers installed in various potential drainage layers
as well as the sand fill

(e) inclinometer installed close to the seawalls to confirm stability and
the lateral displacement of the upper marine clay

5.6.1.14 The choice of instrument and the planning and desiin of the

instrumentation monitorini sistem can be optimised

5.6.1.15 The instrumentation strategy will be designed ahead of reclamation in
order to provide baseline pre-reclamation background movement data
and groundwater levels and to allow direct analysis of the impact of the
reclamation as the construction works progress. The instrumentation
will comprise, as described above, piezometers, extensometers and
inclinometers installed within different soil/rock layers, sub-surface and
surface movement stations, as well as tilt meters located on sensitive
structures and crack meters at expansion joints to monitor the
differential movement and settlement/upheaval. Viable mitigation
measures to mitigate against excessive movements / groundwater
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losses, will be investigated and identified prior to the reclamation works
such they could be readily implemented, if necessary.

Site formation

General

In TCW, site formation works is required for some of the proposed
development. For subsidized housing and infrastructure works, the
associated site formation works will be carried out by the government.
These includes:

Site formation works at Area No. 42 (TCV-6) (subsidized housing)
Site formation works at Area No. 46 (TCV-7) (subsidized housing)

Site formation works at proposed service reservoirs and the associated
access road.

For Area No. 23 (TCW-2), the site formation works is proposed to be
implemented by the future developer after land sale and design of
development layout. This has the advantage over site formation works
to be carried out by Government on the ground that a more cost-
effective site formation works could be design to suit the development
layout. Due to the extensive nature of the site formation works, it is
studied under the current consultancy to demonstrate the feasibility.

The location of these sites are shown in Drawing No.
219844/GEQO/SF001 and are discussed in the following sections.

In addition, minor embankment filling will be required for the
roadworks in the TCV Valley area which is coupled with the flood
protection polder scheme.

As for the remaining market-driven type private residential
development in TCV, any site formation works (if necessary) shall be
initialized by private developer based on the building layout and
detailed design at the time of development.

Rationale for Proposed Site Formation

In order to provide a flat platform for the development at these area
located on sloping ground, site formation works including cut slope, fill
slope and retaining wall are envisaged. Based on commonly adopted
experience, the following measures are proposed:

¢ Soil cut slope of limited height: Where proposed cut slope are of
limited height, say less than 4m, cut slope at 30° is proposed.

e Higher soil cut slope: Higher cut slope, say more than 4m, is
proposed to be stabilized by soil nailing works. Based on local
experience, slope angle of about 55° degree are commonly adopted
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and is proposed. Where the slope height is more than 7.5m, a berm
of 1.5m is proposed at mid-height in accordance with GEO
Geotechnical Manual for Slopes. As such, an average angle of 45°
is proposed for cut slope with soil nails.

e Rock cut slope: The maximum degree of rock cut slope depend on

the rock joint conditions. At this preliminary stage, a slope angle of
60° with slope stabilization works is assumed in the site formation

works.

e Fill slope: Where filling works is needed for limited height, e.g. less

than 4m, 1(V):2(H) fill slope (i.e. approx. 26°) is proposed.

e Retaining wall: Where the level difference to be retained is large

and/or space constraints limits the construction of slope works,
retaining wall may be proposed to maintain the level difference
between the site and the adjacent ground. For limited retaining
height, mass concrete or L-shape retaining wall at-grade are
envisaged. For larger retaining height, L-shape retaining wall on
piles, or other types of wall, e.g. bored pile wall may be considered.

A combination of the above proposal will be applied to each of the
development site where appropriate.

The proposed site formation works may be located adjacent to existing
natural and man-made slopes and retaining walls. Geotechnical
appraisal of all new permanent geotechnical works and all existing
natural and man-made slopes and retaining walls which could affect or
be affected by the proposed development and infrastructure shall be
studied in detail in the detailed design stage. Further reviews on the
impact to and from man-made features shall be studied.

Preliminary slope stability analyses on critical sections have been
performed to demonstrate the feasibility of the proposed site formation
scheme.

Site Formation Works at Area No. 42 (Area TCV-6)

The existing ground level of Area No. 42 varies from approx. +10mPD
to +12mPD at the western side of the site to approx. +15mPD to
+21mPD to the eastern side adjoining Tung Chung Road. A number of
existing features are located adjacent to Tung Chung Road adjoining
the site, including 9SE-D/F18 and 9SE-C/C96, 9SE-C/R51 and 9SE-
C/FR42. 2 features are located at the other side of Tung Chung road
further away from the site, including 9SE-B/C33 and 9SE-D/FR17.

The site formation level of Area No. 42 is proposed at +12.0mPD. In
general, soil cutting works is required for the eastern part of the site and
filling works is required for the western part. At the eastern and
southern boundary, soil cut slope of up to 10m height is proposed. At
the western boundary, fill slope of limited height of up to 2m is
proposed to bring the fill platform level to +12.0mPD. At the northern
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boundary, the site adjoins proposed Road L30 where the tentative road
level is similar to the road level at approx. +11.3mPD to +12.0mPD.

The proposed site formation plan and section is shown in Drawing Nos.
219844/GEO/SF021 to SF024. The location of existing features is also
overlay to the plans.

Site Formation Works at Area No. 46 (Area TCV-7)

The existing ground level of Area No. 46 varies from approx. +20mPD
at the north-western side of the site to approx. +30mPD to +35mPD to
the eastern side adjoining Tung Chung Road. Existing feature 9SE-
D/F21 is located at the crest of the Area No. 46. A number of features
are located at the other side of Tung Chung road further away from the
site, including 9SE-D/C71, 9SE-D/ND2, 9SE-D/ND3 and 9SE-D/ND9.

The site formation level of Area No. 46 is proposed at +24.0mPD. In
general, soil cutting works is required for the southern part and north-
eastern part of the site and filling works is required for north-western
part. At the eastern and southern boundary, soil cut slope of up to
approx. 10m height is proposed. At the western boundary, fill slope of
limited height of up to approx. 3m is proposed to bring the fill platform
level to +24.0mPD. At the northern boundary, the site adjoins proposed
modified Shek Mun Kap Road where the tentative road level varies
from approx. +24.0mPD to +32.5mPD. Slope works of filling and
cutting are envisaged to retain the level difference between the site and
the adjacent ground assuming that the site formation works and road
construction are to be carried out at difference phases. The site
formation layout shall be reviewed in detailed design stage to suit
construction phasing.

The proposed site formation plan and section is shown in Drawing Nos.
219844/GEQO/SF041 and SF042. The location of existing features is
also overlay to the plans.

Site Formation Works at Area No. 23 (Area TCW-2)

Area No. 23 at the western side of the proposed Town Park near Yat
Tung Estate which is currently government land is proposed for private
residential use. The existing ground level vary from approx. +11mPD
at the western side of the site facing Tung Chung Road North and up to
about +30mPD adjacent to the future Town Park. The sloping ground
at the east of the site continues to about +50mPD to +75mPD.

Major site formation works is expected for development in this area and
slope modification works is envisaged at the existing Government Land
at the uphill area of the site where graves are present. Rock cut slopes
with rock stabilization works and soil cut slopes with soil nails and
berms of total height of up to approx. 50m are proposed.
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5.6.2.18 Graves identified at the uphill area of the site shall be cleared for the
roposed development by LandsD.

5.6.2.19 The site formation works (excluding grave removal works) is proposed
to be implemented by the future developer after land sale and design of
development layout. This has the advantage over site formation works
to be carried out by Government on the ground that a more cost-
effective site formation works could be design to suit the development
layout. Relevant conditions shall be included in the land lease.

5.6.2.20 The proposed site formation plan and section is shown in Drawing Nos.
219844/GEO/SF002 to SF006. The location of existing features is also
overlay to the plans. Attention is drawn that the drawings for Area No.
23 is for the purpose of showing a feasible option of site formation
works assuming that the whole site area is trimmed to +11.0mPD. The
actual site formation layout is proposed to be designed and
implemented by the private developer.

Site Formation Works at Proposed Service Reservoirs

5.6.2.21 The proposed Fresh Water Service Reservoir (FWSR) is located at the
existing Feature Nos. 9SE-B/C40 and 9SE-B/CR41 and its existing
ground level varies from approx. +80.0mPD at north-western side of
the site to approx. +120.0 mPD at south-eastern side. The proposed Salt
Water Service Reservoir (SWSR) is located at an existing Feature Nos.
9SE-B/C42 and 9SE-B/C43 and its ground level varies from approx.
+65.0mPD at the north-western side of the site to approx. +70.0 mPD
at the south eastern side. A number of other existing features are located
northwest to the FWSR and northeast to the proposed SWSR
respectively, including 9SE-B/C42, 9SE-B/F3, 9SE-B/F15, 9SE-
B/F79, 9SE-B/F12, 9SE-B/F13, 9SE-B/F14, 9SE-B/C35, 9SE-B/C36,
9SE-B/C37, 9SE-B/C39.

5.6.2.22 The site formation level of proposed FWSR and SWSR are at
+80.0mPD and +60.0mPD respectively. From existing ground
investigation information, the rockhead level is inferred to be higher
than the proposed formation level in part of the FWSR and SWSR. The
site formation works for both proposed FWSR and SWSR are
envisaged to include soil cutting, rock excavation and modifications of
existing slopes with slope stabilisation works.

5.6.2.23 At the northern side of the proposed FWSR, the site adjoins the existing
FWSR founded on similar level. At the other sides of the proposed
FWSR, rock cut slopes with rock stabilization works and soil cut slopes
with soil nails and berms of total height of up to approx. 30m are
proposed. At the southern side, a retaining wall is proposed where space
for cut slopes is limited.
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For the proposed SWSR and modified access road, rock cut slopes with
rock stabilization works and soil cut slopes with soil nails and berms of
total height of up to approx. 25m are proposed. A retaining wall is
proposed to the south of proposed SWSR where the space for cut slopes
between the SWSR and modified access road is limited.

The proposed site formation plan and section is shown in Drawing Nos.
219844/GEO/SF061 to SF067. The location of existing features is also
overlay to the plans.

Management of Construction and Demolition (C&D) Material

With the consideration of the latest Government’s policy on
maximising the use of public fill in new reclamation, public fill material
shall be used in the proposed reclamation as much as possible where
practicable.

In view of the tight control of fill management by the Government in
recent years, quantity of fill demand and surplus required for site
formation works shall be estimated, taking into consideration the
proposed formation levels, the appropriateness of various sources of fill
identified, the environmental, economic, land use and timing aspects to
meet the final implementation programme. This will require close
liaison with PFC of CEDD in the identification of fill sources, disposal
sites, and use of public fill through public filling operation.

Following the latest government policy, the generation of construction
and demolition (C&D) material shall be minimized, and inert material
generated including rock shall be reused as far as possible. To achieve
this, we shall draw up a Construction and Demolition Material
Management Plan (C&DMMP) in accordance with Chapter 4 of the
Project Administration Handbook and CEDD TC No. 5/2005 including
any subsequent updated versions.

It is envisaged that there will be excavated C&D materials generated
from the site formation works at the site areas TCV-6, TCV-7, TCW-2
and Service Reservoirs. This would generally consists of inert materials
such as soil and rock which could be used as fill materials for
reclamation and earth filling.

It is preliminarily proposed that the sand fill source will be from Shajiao
waters (075 {5 {J 7K i) subject to liaison between the HKSAR

government and the relevant PRC parties; public fill source will be from
Fill Banks and other projects which generate substantial C&D materials;
rock fill source will be from rock quarries in China or they can be
replaced/ supplemented by sorted public fill if the supply matches with
the construction programme; rock armour will be from quarry sites
either in Hong Kong or China.

The C&DMMP is presented in separate report Construction and
Demolition Material Management Plan.
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Conclusion

For the reclamation of TCE and Road P1, various types of seawall,
reclamation and ground improvement measures have been considered.
Non-dredged seawall with ground improvement works and non-
dredged reclamation are proposed for the development. Stability
analyses for the proposed sloping and vertical seawall during the
construction stage and operation stage have been carried out on selected
critical sections to demonstrate the feasibility of the seawall scheme.
Calculation of residual settlement is carried out on selected
representative geology. It is proposed that band drains shall in general
be installed within the marine deposit layer, and partially into soft
alluvial clay layer in locations where the soft alluvial clay layer is very
thick. It is envisaged that surcharge of 6m to 8m height with a surcharge
period of 6 months to 7 months are required.

For the land-side site formation works at Area 23 (TCW-2), Area 42
(TCV-6), Area 46 (TCV-7) and the service reservoirs, the rationale for
design of site formation works has been set out which includes cut
slope, fill slope and retaining wall. Plans and selected critical sections
are presented. Slope stability analyses on critical sections and
illustrative sections were presented to demonstrate the feasibility of the
proposed scheme.

Attention is drawn that the analysis on the reclamation and site
formation works are based on existing limited ground investigation
data. The strata information, soil parameters, final site formation level
and construction programme would affect the proposed stabilization
works and ground improvement works and shall be reviewed in the
detailed design stage when more information are available.
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Air Ventilation Assessment

Overview

Air Ventilation Assessment (AVA) had been conducted for Tung
Chung East (TCE) and Tung Chung West (TCW) in the following
stages which covered:

- Characteristics of site wind data for TCE and TCW;

- Qualitative analysis for the initial land use options of TCE and
TCW,

- Quantitative analysis, in form of AVA Initial Study, on the wind
performance of Draft RODP under both annual and summer
wind conditions; and

- Quantitative analysis, in form of AVA Detailed Study, on the
wind performance of Finalized RODP under both annual and
summer wind conditions;

Site Wind Availability Study

Site wind availability study has been conducted in the wind tunnel
laboratory with 1:4000 scale model, covering a full-scale area of around
17 km diameter centred on the proposed development site.
Measurements were taken at sixteen elevations above local ground for
16 wind directions (22.5° increments) to determine the characteristic of
the local wind availability at the TCE and TCW.

Directional deviations caused by the significant topographies and
buildings surround each PNTEA were noted in the results of the 1:4000
scale topography study for certain approaching wind directions.

Under annual wind condition for both TCE and TCW, winds coming
from the north-east quadrant account for 68.5% of all winds. The ENE
wind was the annual prevailing wind which have the probability of
occurrence of 20.0% under annual wind condition. Under summer wind
condition, winds coming from the south-west quadrant account for
52.2% of all winds. The SW wind was the summer prevailing wind
which has the probability of occurrence of 17.9% under summer wind
condition.

Expert Evaluation

The Expert Evaluation has then been conducted to assess the wind
performance of two and four development scheme options for TCW and
TCE, respectively, under both annual and summer wind conditions.
Recommendations, such as connecting to the existing pedestrian spine
and provision of localized air path, building setback or terraced podium
as reference to the HKPSG, were made to develop the draft RODP.
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Initial Study

The wind performance of Draft RODP was assessed by using
Computational Fluid Dynamics (CFD) techniques, in form of AVA
Initial Study, under annual and summer wind conditions. Current AVA
Technical Circular No.01/06 forms the foundation of the AVA Initial
Study in which the size of CFD model of the development was
approximately 8,000m (L) x 8,000m (W) x 2,700m (H). The
computational domain covered both TCE and TCW to assess the
accumulative impact of these two PNTEAs with sufficient
consideration on surrounding buildings and topography.

In the AVA Initial Study, N, NNE, NE, ENE, E, ESE, SSW and SW
were selected which give total wind frequency of 83.4% over a year
under annual wind condition; while ENE, E, ESE, SSE, S, SSW, SW
and WSW are selected which gives total wind frequency of 77.4% in
summer months.

The Velocity Ratio (VR) was employed to assess the ventilation
performance of PNTEAs and their surroundings under both annual and
summer wind conditions. With reference to the AVA Technical
Circular, 233 perimeter test points and 197 overall test points (with aid
of another 326 special test points) were selected to assess the ventilation
performance of the Developments.

Under annual wind condition, the north-eastern area of TCE enjoys the
incoming wind easily. However, wind would encounter difficulties in
penetrating towards the south-western area of TCE where relatively
lower VR was found as highlighted in Figure 5.7.1. Besides, with low
building density in TCW that would favour wind penetration, the wind
environment is relatively better than in TCE as shown in Figure 5.7.2.

Moreover, the built-up area of existing Tung Chung Town at the
upwind side would dominant the wind environment of TCE and
incoming wind could hardly penetrate into the central area of TCE
under summer wind condition. Hence, zone with lower VR was found
at the central and northeast area of TCE area as shown in Figure 5.7.3.

For the TCW, as the building height in TCW is relatively lower, the
building arrangement, such as continuity of air path, would become a
predominant factor of the wind performance in TCW. Under summer
wind condition, a continuous air path is provided across Site TCV-1 of
Proposed Scheme that led to a higher VR along Yu Tung Road as shown
in Figure 5.7.4 while the discontinuous between eastern and western
portion of TCV-5a would less likely to allow wind penetration and
result in lower VR.

Hence, various recommendations, such as slight widening the wind
corridor, minimizing the bending angle of wind corridors/ air paths,
relocation of some low-rise podia, adjustment of the building layouts,
were made to further enhance the wind performance of TCE and TCW
during Final RODP formulation.
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Detailed Study

Upon the finalized RODP, AVA Detailed Study had been conducted in
the wind tunnel laboratory with two sets of proximity model at a scale
of 1:800 for TCW and TCE individually. There were 222 test points for
TCW and 227 test points for TCE for 16 wind directions ranging from
0° (i.e. north) to 337.5° were measured at 2m at full scale, i.e. about
2.5mm at model scale.

The wind performance of Finalized RODP was compared to the Draft
RODP under both annual and summer wind condition. The site spatial
average velocity ratio (SVR) and local spatial average velocity ratio
(LVR) were then determined under annual and summer condition for
both schemes as below.

5153

5.7.5.4

TCW
Annual Summer
Draft RODP Final RODP Draft RODP Final RODP
0.20 0.21 0.19 0.19
0.20 0.20 0.19 0.19
TCE
Annual Summer
Draft RODP Final RODP Draft RODP Final RODP
0.31 0.31 0.30 0.29
0.29 0.29 0.27 0.27

The results showed that Draft RODP and Finalized RODP had
difference of less than 5% in term of SVR and LVR. The wind
enhancement features adopted in Finalized RODP would have
enhanced the local ventilation performance in most of TCW area and
few areas in TCE. Few building designs were recommended in some
individual land lots for enhancing the wind permeability.

For the surrounding areas of TCE and TCW, the wind performance was
found to be similar with difference of + 0.01 under both annual and
summer wind conditions. It is due to the wind environment of the
surrounding areas is also affected by the dense existing developments
in Tung Chung Town. Therefore, the Finalised RODP would not have
major adverse ventilation impact to their surroundings under both
annual and summer wind conditions.
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Traffic and Transport Impact Assessment

Introduction

This assessment provides a traffic and transport impact assessment of
the proposed developments at TCE and TCW under the latest RODP
for the existing and planned transport system. A two-tier transport
modelling approach is adopted. A strategic transport model is
developed to provide quantitative input for highway capacity analysis
of the major highway corridors, whereas local transport models are
developed to support the local network and junction design. The details
are provided in the sections below.

Traffic Modelling and Forecasting Methodology

The two-tier transport model comprises of the upper-tier transport
model (TM) and local area traffic model (LATM). TM takes into
account of demographic, socio-economic and infrastructure
assumptions in estimating traffic and transport demand on major traffic
corridor and strategic highway at Tung Chung and North Lantau. It also
estimates public transport demand on major facilities. LATM
incorporates local road and junction characteristics in the forecast. It
could provide more refined traffic volumes on local roads as well as the
key junction turning movements. The compatibility between the 2 tiers
is ensured by the control of the external trip ends, which are essentially
the link flows of LL and TM-CLKL obtained from the TM. In other
words, the LATM is consistent with the TM in terms of the socio-
economic, transport infrastructure, road network, planning data and all
relevant transport policy assumptions.

The 2011-based Territorial Population and Employment Data Matrices
(TPEDM) was adopted in this Study. The planning assumptions in
North Lantau, however, were updated with more latest information as
provided by PlanD and other relevant authorities. The model has also
incorporated various planning assumptions including airport passenger
forecast and cargo projection, port throughput forecast, GDP
assumptions, car fleet size assumptions, as well as infrastructure
assumptions including major highway and railway projects for different
design years. Traffic forecast for design years 2021, 2026, 2031 and
2036 was developed with the aids of TM and LATM.

Apart from the highway infrastructure and railway project, the
infrastructure and internal road network associated with the
developments at TCE and TCW have also been incorporated into the
transport model for different design years, according to the proposed
implementation program.

The operational performances of associated key road links and
junctions within TCE and TCW and the vicinity were assessed for
future design years up to 2036. Figure 5.8.1 and Figure 5.8.2 show the
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location plan of external road links and junctions for assessment.
Figure 5.8.3 and Figure 5.8.4 show the internal road links for
assessment in TCE and TCW respectively while Figure 5.8.5 and
Figure 5.8.6 show the corresponding internal junctions for assessment.

Vehicular Strategies

Most of the roads connecting with and within the proposed TCE and
TCW developments are new roads. The design of the new roads should
be able to cater for the newly generated traffic demand of the proposed
TCE and TCW developments. Specifically, the following guiding
principles on transport and land use planning are set:

e To foster a more sustainable transport system which is highly
responsive to the opportunities of the future highway and
transport infrastructure and to the traffic constrains of local road
network;

e To adopt an integrated approach to land use and transportation
which maximizes the efficiency and effectiveness of the new road
and transport infrastructure, creating an efficient, sustainable and
vibrant development area for people to live, work and play in;

e To encourage the use of public transport including promotion of
the use of rail modes or other green modes of transport;

e To integrate with a comprehensive cycling and pedestrian
network to minimise the reliance on road-based transport.

A new dual-2 carriageway named Road P1 will form the chief access
road of TCE development for the connection with external road
network. It will serve as the primary east-west connection to NLH
through Tung Chung Eastern Interchange to the west and the proposed
THI to the east. The arrangement of vehicular access of TCE
development is illustrated in Figure 5.8.7.

TCW development can be divided into the eastern portion and western
portion. The eastern portion includes the developments around Yat
Tung Estate while the western portion includes those adjacent to the
Tung Chung Stream. Regarding the eastern portion of TCW
development, the land parcel adjacent to Tung Chung Road North
would rely on the widened Tung Chung Road North for vehicular
access, while the land parcel at the west of Yat Tung Estate would
involve the construction of internal road and the formation of a new
left-in-left-out vehicular access on Yu Tung Road. The vehicular stream
from both portions would then join at Yu Tung Road and connect to the
external road network through NLH. The western portion of TCW
development has 3 vehicular accesses. The major access is Yu Tung
Road with single-4 lane configuration while the other 2 are local
distributors L31 and Shek Mun Kap Road which would eventually join
to Yu Tung Road and connect further to NLH via Tung Chung Eastern
Interchange. The arrangement of vehicular accesses of TCW
development is demonstrated in Figure 5.8.8.
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5.8.3.4  Private car, light goods vans and motorcycle parking spaces and
loading/unloading bays will be provided inside the proposed
development. The proposed parking and servicing requirements for the
TCE and TCW is based on the standards stipulated in HKPSG.

5.8.4 Pedestrian Strategies

5.8.4.1  Inthe design of footpath, a three-zone concept is adopted. The through
zone is the clear width for pedestrian flow and its width is determined
according to the nearby planned zoning. The building frontage zone
provides area adjacent to the building frontages. The street furniture and
the greening zone provide space for tree planting, lighting and possible
cycle parking space. In order to promote the green environment, a 3m
width is reserved for large tree planting in the urban area while a
narrower 2m width is allowed in rural environment. There is also
planning flexibility that the 3m amenity strip can be converted to
parking strip / lay-bys / space for noise barrier, etc, to suit local traffic
/ environmental needs. Cycle track is added between the roadside
amenity and the footpath when appropriate. The typical widths of the
footpath, cycle track and roadside amenity of different street types in
TCE and TCW is summarized in Table 5.1.1. The below gives the
typical widths for RODP formulation. During the layout plan
formulation, the widths at junctions / bus lay-bys shall be locally
adjusted as necessary. The overall schematic walkway network in Tung
Chung including those proposed in TCE and TCW is shown in Figure
5.8.9.

Table 5.1.1 Street Type in TCE and TCW

Type Footpath'V Cycle Roadside Amenity /
Track® | Parking Strip / Lay-
by / Noise Barrier
Tung Chung East 4.0m 4.0m 3.0m

(Residential Zone 1) (3.5m through zone
+ 0.5m frontage)

Tung Chung East 3.25m 4.0m 3.0m
(Residential Zone 2) (2.75m through zone
+ 0.5m frontage)
Tung Chung Wet 4.0m 4.0m 2.0m (locally widened
(Residential Zone 1) (3.5m through zone for lay-by when
+ 0.5m frontage) necessary)
Tung Chung West 2.5m 4.0m 2.0m (locally widened
(Residential Zone 3) (2.0m through zone for lay-by when
+ 0.5m frontage) necessary)
Promenade (in TCE) 6.0m 4.0m
River Walk (in TCW) | 4.0m 4.0m 2.0m
Road P1 4.5m + 3.5m verge 4.0m 3.0m
for trunk utility
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Remarks:
(1)Footpath refers to the through zone plus the building frontage zone

(2) Cycle track is added between the footpath and the roadside amenity
according to the cycle track network design

Cycling Strategies

The basic principles considered in formulating the cycling network
include “connectivity”, “safety”, and “sufficient and safe cycle parking
provision”. It is recommended to generally provide two-way cycle track
in the new development area. The design parameters including cycle
track width, separation from carriageways, gradients and horizontal
radii are referenced to the HKPSG and TPDM requirements. Standard
2-way cycle track is 4m wide. In order to have a balance between cycle
track connectivity and valuable land resources, it is proposed that cycle
track will only be put on one side of the carriageway. Cycle track is also
proposed along the promenade for leisure purpose. The overall cycle
track network in Tung Chung including those proposed in TCE and
TCE is shown in Figure 5.8.10. Sufficient cycle parking space will be
provided at residential developments and rail stations according to the
HKPSG standards.

Public Transport Provision

The projected public transport demand of TCE and TCW indicated that
the public transport (rail + bus) share can reach around 80%, which is

comiarable to that of the existini Tuni Chuni Town

In line with the government transport strategy and in view of the
expected public transport demand induced by the proposed TCE and
TCW developments, there is a potential need for the extension of Tung
Chung Line to TCW and additional stations at both TCE and TCW to
improve the connectivity between Tung Chung and the urban areas.

The proposed Tung Chung East station would be located to the north of
NLH and to the south of Ying Hei Road. It is estimated that
approximately 55,000 to 65,000 residents from the proposed new town
expansion would be benefited by the station. Furthermore, the walking
distance between the existing north eastern portion of Caribbean Coast
and Tung Chung Station would be shortened by approximately 100m
compared with the provision of Tung Chung East station.

The proposed Tung Chung West Station would be located to the
southwest of the existing Yat Tung Estate. It is estimated that a
minimum of 70 thousand residents from the existing Yat Tung Estate,
proposed public rental housing at Area 39 as well as the proposed
development at Tung Chung West new town expansion. The walking
distance from Yat Tung Estate to the nearest rail station would be
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reduced by approximately 1km compared with the existing Tung Chun
Station. With reference to the current operation
the travel time from Yat Tung Estate to Tung Chung Station

would be 10 mins on North Lantau Bus No. 38, while the walking time
from the most north-eastern end of Yat Tung Estate to the proposed
Tung Chung West station would be reduced to approximately 8 mins.

Apart from rail-based public transport provision, road-based public
transport plays another important role for carrying passengers between
the proposed developments and outer areas. Introduction of PTI is
therefore necessary to accommodate for such provisions.

In TCE, there are 3 PTIs proposed while one is located at the centre of

the development and next to the planned TCE rail station with the other

two located next to Road L4 and Road Lé. It is expected the residents
on rail as the major transport mode.

In TCW, there are 2 PTIs proposed. One is located at the edge of the
development and next to the planned TCW rail station and the other is
an on-street bus terminus located along Shek Mun Kap Road. It is
expected that majority of the residents would rely on the road-based
public transport services, either as the ultimate mode of transport
bringing them to their final destinations or just as feeder service. Hence,
sufficient road-based public transport facilities would have to be
provided to serve the development needs. As PTI next to the planned
TCW rail station is located at a commercial site and the development
programme is determined by private developers, a fall back PTI option
in form of roadside layby along Yu Tung Road is developed to meet the
transport need of TCW in the event that the TCW rail station PTI is not
yet available. The locations of the proposed PTIs are shown in Figure
5.8.11.

Highway Infrastructure Study — Road P1 Tai Ho Section and Tai
Ho Interchange
In the strategic context, the Road P1 will serve as a primary distributor
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parallel to the NLH and connects the districts of Tung Chung, Siu Ho
Wan and Sunny Bay. The Road Pl configuration, routing and
interchange arrangement is hence strategically related to the planning
of the whole North Lantau. In the local context, as identified by the
traffic analysis in the TIA report, the Road P1 Tai Ho Section
connecting existing Ying Hei Road to the proposed THI will be a major
external highway connection for TCE. The Road P1 Tai Ho section has
the below key functions:

e To relieve the future traffic over-capacity of Tung Chung East
Interchange;

o To divert the air and noise impact of through traffic away from the
existing Tung Chung town centre;

To serve as an alternative access to Tung Chung East in case of
traffic accidents in Tung Chung East Interchange and Yi Tung Road.

7 options of Road P1 Tai Ho Section have been formulated with due
consideration of connectivity and need for reclamation. The
reclamation option with provision of additional roundabout for all
traffic movements on Road Pl is recommended as the conforming
option for further study based on the best available information at this
moment. The recommendation is assuming a provision for future Road
P1 extension to the Siu Ho Wan direction. This is consistent with the
TIA assumption.

In the strategic context, the Road P1 will serve as a primary distributor
parallel to the NLH and connects the districts of Tung Chung, Siu Ho
Wan and Sunny Bay. The Road P1 configuration, routing and
interchange arrangement is hence strategically related to the planning
of the whole North Lantau. In the local context, as identified by the
traffic analysis in the TIA report, the Road P1 Tai Ho Section

connecting existing Ying Hei Road to the proposed THI will be a major
external hiihwai connection for TCE. _

3:8.7.5

Under the changed planning context, it is reviewed that the THI should
make good use of the existing box structure across the Airport Railway
Link and TCL. The carriageway is rearranged above the existing
structure, and hence will minimise the construction difficulty, reduce
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the cost and minimise the risk to railway operation during the
construction. Two layouts have been explored. The layout option with
3-lane circulatory carriageway which provided larger reserved capacity
for future development in the Siu Ho Wan area whilst also fulfils the
traffic needs of proposed development at TCE was selected as
recommended option for future study.

5.8.8 Traffic Impact Assessment

5.8.8.1  As mentioned in the above sections, road links and junctions were
selected for assessment to study for relevant traffic impact induced by
developments at TCE and TCW. In base year, the assessment results
indicate that all the assessed external road links and junctions are
currently operating at satisfactory level under design capacity.

5.8.8.2  In future, apart from the implementation of developments at TCE and

TCW, there will be various infrastructure in vicinii will take ilace

The future years’ traffic impact has been assessed based on the model
forecast. The results indicated the internal road network will operate
with ample capacity in the assessed design years. For the external road
network, LL is identified to operate slightly over the manageable degree
of congestion with a V/C ratio

indicated that
additional strategic road link is required to cater for the traffic demand
incurred by North Lantau long term development. In this regard, further
study is required to be conducted by relevant authorities in order to
investigate the feasibility of potential alignment options,
7] The
junction Yu Tung Road / Chung Yan Road will fail to operate with
existing layout. Nonetheless, with the proposed additional eastbound
traffic lane along Yu Tung Road, the potential capacity problem
induced by the proposed developments in the Study area will be suitably
alleviated.

5.8.9 Proposed Road, Walkway and Cycle Track Network

5.8.9.1  The road networks include existing major strategic trunk road — North
Lantau Highway connecting TCE and TCW to the main urban areas of
Hong Kong. A section of the future Road P1 connecting TCE and
North Lantau Highway at the future Tai Ho Interchange is proposed to
serve as an additional transport link. Schematic road network in Tung
Chung is shown in Drawing No. 219844/HY/0001. Layout of the
proposed Road P1 Tai Ho Section is shown in Drawing No.
219844/HY/2000. Local road networks in TCE and TCW are shown in
Drawing No. 219844/HY/3000 & 4000 respectively.
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5.8.9.2 Walking and cycling are encouraged in the development area.
Footpaths and cycle track networks are proposed as shown in Drawing
Nos. 219844/HY/0002 & 0003 respectively.

5.8.10  Findings

5.8.10.1 Based on the traffic analysis, the proposed development at TCE and
TCW will have manageable traffic impact on the road network while
appropriate improvement measures have been proposed as necessary.
The conclusion therefore is that the proposed development is acceptable
from the traffic point of view.
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Marine Impact Assessment
Introduction

The objectives of the marine impact assessment is to provide an
engineering assessment of the marine traffic impacts due to the
proposed development during construction and operation stages.

Operation Phase

After completion of the reclamation, the edge of Tung Chung East
Reclamation will align with Tung Chung Channel. The Tung Chung
Channel will remain largely at 200m after the completion of the Tung
Chung East Reclamation, the channel is considered to be sufficiently
wide enough for navigation based on the channel width design
assessment.

The seawall copeline is offset from the Tung Chung Channel and does
not encroach upon the channel. If sloping seawall is adopted, the toe of
the seawall might slightly encroach upon the 200m wide channel,
depending on the design of the sloping seawall. Nonetheless, the
seawall gradients are subject to detailed design, and vertical seawalls or
steeper sloping seawalls could be considered at certain locations to
avoid encroaching upon the channel.

Entry of high air-draft vessels into the Tung Chung Channel is restricted
due to the bridge clearances imposed by the Tuen Mun-Chek Lap Kok
Link (TMCLKL) Southern Connection viaduct (21.3m) and Tung
Chung Bridge (8m). The 110m-wide navigation channel below the
Tuen Mun-Chek Lap Kok Link Southern Connection is shown in
Figure 5.9.1. The height restrictions will limit the size of pleasure crafts
and yachts entering the proposed marina in Tung Chung East
Reclamation.

+26.25mPD

I |
- T g

Section A-A
Figure 5.9.1 Navigation Channel below TMCLKL southern
Connection viaduct
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A marina is proposed at the northern part of Tung Chung East
Reclamation. The existing guiding buoys “TC4” and “TC6” are located
along the edge of the reclamation, and TC4 is located at the entry/exit
point of the proposed Tung Chung Marina. It is recommended to
remove both TC4 and TC6 as the boundary of the channel could be
delineated by the reclamation edge. Nevertheless, it is recommended to
adopt steeper or vertical seawall in the detailed design to maintain 200m
width navigation channel during operation stage.

Proposed Tung Chung Marina

The proposed marina is situated at the north of the reclamation site,
which occupies a waterspace area of about 2 ha. Preliminarily, the
marina can accommodate 95 wet berths for pleasure boats.

The nearest marina to this location is Gold Coast Yacht and Country
Club Marina. Based on survey, Pui O Wan and Tai Long Wan at Lantau
Island, Lamma Island and South of Hong Kong Island are popular
locations at Hong Kong for pleasure boats. The travelling routes of the
pleasure boats are assumed via Tung Chung Channel to these locations.

Re-provisioning of Pak Mong Pier

During reclamation, the existing Pak Mong Pier will be disused. A new
landing on a vertical seawall in the vicinity of the pier will be
constructed to re-provision the pier.

Construction Phase

Marine construction vessels, including derrick barges and pelican
barges will be responsible for the major transportations of fill materials.
The peak marine construction traffic volume is estimated to be 56 round
trips in total.

A works space beyond the proposed seawall copeline will be required
for construction vessels undertaking the ground treatment works and
construction of the seawall. This will be on or within the gazetted
boundary as shown in green on Figure 5.9.2, which is 150m from the
seawall copeline. During construction, the construction works will
deploy anchors to hold the vessels in position. The length of anchor
lines depends on water depths, and the proposed 150m will be sufficient
for deployment of anchors. This distance of 150m may need to be
reduced locally where space is restricted.
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Work Arca: 150m
from Scawall
Copeline
Anchored
barge during
construction
Figure 5.9.2 Reclamation Works Area
5.9.11  During construction, the section of Tung Chung Channel southwest of
TM-CLKL is proposed to be re-aligned by about 150m temporarily to
the northwest as shown in Figure 5.9.3.
Legend
—— Proposed Temporary
Realignment of Tung Chung
Channel During Construction
Channel bend is designed n
according to PLANC Repori No. :
121, Harbour Approach Channels \
Design Guidelines, 2014
| vessels navigating 1o and L
from the works area
Temporary re-aligned Tung (‘h‘t;ng
Channel has the same width of 110m as the
channel under TM-CLKL viaduct
; 22 o J o //
e I i = = :—-’5"““ 2 e
Figure 5.9.3 Proposed Temporary Realignment of Tung Chung
Channel
5.9.12  The southeast boundary of the temporary re-aligned channel will be
offset 150m from the existing boundary, and the temporary Tung Chung
Channel will be 110m wide same as the navigable width under TM-
CLKL.
R TR
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5.9.14

5.9.15 a full bridge

navigation simulation was conducted to assess the navigation safety of
the proposed temporary realignment of Tung Chung Channel durin
construction phase.

Nevertheless, further simulation will be required in the next stage of the
Study to assess the navigation safety of the construction vessels
travelling along the Channel to and out of the construction site and the
operation stage for the traffic at the junction of the proposed marina
with Tung Chung Channel.

Marine Traffic Risk Assessment

5.9.16  The main objective of the marine traffic risk assessment is to review if
the risk is acceptable and determine whether mitigation measures are
required during the construction phase.

5.9.17  Arup in-house marine traffic model is used to model the marine traffic
pattern and predict the collision risk within the MIA Study Area as
shown in Figure 5.9.4.

219844-REP-155-01 | Issue | October 2016 Page 126

GIACTUAL JOBA219844\05-00 OUTGOING REPORTS & SUBMISSIONS\05-127 FINAL REPORT FOR THE WHOLE FEASIBILITY STUDY'05-127-03_FINAL ISSUE\REP-155-
01_FINAL FINAL REPORT_20161027 ISSUE.DOCX



Civil Engineering and Development Department and Planning Agreement No. CE 32/2011 (CE) Planning and Engineering Study on the

Depariment

5.9.18

29,19

5.9.20

5.9.21

Remaining Development in Tung Chung - Feasibility Study
Final Final Report for the Whole Feasibility Study

':: Extent of MIA Study Area

.
{77} Proposed Tung Chung Reclamation
{771 Boundary Crossing Facilities (Under Construction)

L S |

Figure 5.9.4 Extent of MIA Study Area

During construction, vessels will be used to transport fill materials to
the site. According to the current construction programme, the peak
traffic volume is estimated to be 56 round trips in total. These
construction traffic volumes are adopted in the marine traffic risk
assessment.

The marine traffic model shows that by considering the increase of
background marine volume and the peak traffic volume generated by
the construction vessel, the increase in collision event is 2.6 per year.

There are approximately 0.42 million people transit the Study Area per
month, which is about 5 million people per year.

In addition, it is
assumed that each construction vessel will make two round trips per
day and will be attended by 5 members. The construction vessels are
assumed to work 365 days a year.

With the annual average fatality rate and the population listed above,
Potential Loss of Life (PLL) of collision of vessels within the Study
Area is in the order of 1x1077, which falls into the acceptable level'2.

12TMO (2007). Guidelines for Formal Safety Assessment (FSA) (MSC 83/INF.2)
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5.10 Geotechnical and Natural Terrain Hazard
Assessment

5.10.1 Introduction

5.10.1.1 The geotechnical assessment aims to identify all potentially significant
ground engineering problems, assess the extent and significance of
landslide hazards on natural terrain and man-made slopes associated
with the proposed works, recommend options to mitigate the risk and
recommend solutions. Recommendations for additional ground
investigation required in detailed design stage are also given in this
assessment.

5.10.2  Published Geology

5.10.2.1 The following sources of published geological information have been
consulted as part of this study:

e The 1:20,000 Hong Kong Geological Map of the area, together
with Geological Survey Memoir No. 6 Geology of Lantau District
(Langford, et al, 1995)

e Hong Kong Geological Survey Sheet Report No. 6 Geology of
Tung Chung and Northshore Lantau Island (Sewell and Kirk, 2002)
Pre-Quaternary Geology of Hong Kong (Sewell et al, 2000)

The Quaternary Geology of Hong Kong (Fyfe et al, 2000)

e Hong Kong Geological Survey Sheet Report Number 2 — Geology
of Chek Lap Kok

* GEO Technical Guidance note No. 12, 2004 — The Designated
Area North of Lantau

e GEO Technical Guidance Note No. 26, 2005 — Supplementary
Guidance for Foundation Design in Areas Underlain by Marble and
Marble-bearing Rocks.

e GEO Report No. 138: Guidelines for Natural Terrain Hazard
Studies GEO Technical Guidance Note No. 36 (TGN 36)
Guidelines on Enhanced Approach to Natural Terrain Hazard
Studies (2013)

5.10.3  Superficial Geology

Tung Chung West

5.10.3.1 The onshore superficial deposits beneath Tung Chung West typically
consist of alluvial deposits throughout the central southern portion of
the proposed site, with Quaternary debris flow deposits consisting of
deposits of sand, gravel, cobbles, and boulders in a clay/silt/sand matrix
are indicated adjacent to the boundaries of the southern portion of the
proposed site, which are likely to be interdigitated with the alluvial
deposits of silts and sand. Towards the northern portion of the proposed
site the superficial deposits are indicated to consist primarily of
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Quaternary beach deposits of sand with local areas of marine deposits
consisting of marine clay silt and sand in the northern central and
adjacent to the northwest boundary. The elevation of the northeastern
portion of the proposed site rises towards the northeast from coastal to
natural hillslopes, and as a result the superficial deposits vary
accordingly. Towards the northeast the superficial deposits are
indicated as being beach deposits of sand, adjacent to alluvial deposits
of silt, sand and gravels. Moving further towards the northeast boundary
debris flow deposits of sand, gravel, cobbles, and boulders in a
clay/silt/sand matrix are also expected from the adjacent natural
hillslopes (Sewell and Kirk, 2002).

Service Reservoirs

The superficial deposits beneath the Service Reservoir typically consist
of Quaternary debris flow deposits consisting of deposits of sand,
gravel, cobbles, and boulders in a clay/silt/sand matrix are indicated
adjacent to the drainage line passing through the area. Where debris
flow deposits are not indicated it can be assumed that colluvial deposits
are either absent, localised, or of very minimal thickness

Tung Chung East and Road P1

The onshore superficial deposits adjacent to the Tung Chung East and
Road P1 area typically consist of reclamation fill, underlain by alluvial
deposits. In closer proximity to the natural terrain located to the south,
colluvial deposits of sand, gravel, cobbles, and boulders in a
clay/silt/sand matrix are also expected. In the region of Tai Ho Wan,
Quaternary beach deposits have also been identified (Sewell and Kirk,
2002).

The superficial deposits in the offshore area surrounding the proposed
site typically vary between 10m and 150m in thickness (Sewell and
Kirk, 2002), and consist of marine deposits of clay, silt and sand;
overlying alluvial deposits of clay, silt, sand, and gravel. It has been
noted that thicker superficial deposits, which may include siltstone
boulders, often correspond with zones of particularly deep weathering
associated with meta-sedimentary rocks and cavities (GEO, 2004).

Solid Geology
Tung Chung West

In the area for Tung Chung West, the southern portion of the proposed
site Rhyolite and Tuff are indicated as being close to the surface at the
boundaries of the site, suggesting their likely presence beneath the
debris flow deposits and alluvial deposits. Towards the northern portion
of the proposed site feldsparphyric rhyolite is indicated beneath the
hillslopes at the northeastern boundary adjacent to medium grained
granite (Sewell and Kirk, 2002).
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Service Reservoirs

In the area of the Service Reservoir, tuff is indicated as being close to
the surface, with superficial deposits only being indicated locally. It can
be expected that several metres of completely and highly decomposed
tuff is present overlying moderately and slightly decomposed tuff.

Tung Chung East and Road P1

In the area for Tung Chung East and Road P1, the solid geology
underlying the site comprises a series of fault bounded blocks of
volcanic rocks of predominantly rhyolite lava and tuff, alongside
sedimentary and intrusive rocks of predominantly granite and rhyolite
dykes (Sewell and Kirk, 2002). GEO Technical Guidance Note No.12
(TGN12) indicates that the offshore area of the viaduct and link roads
fall within the Designated Area of Northern Lantau, which is identified
as having potential for complex geological conditions. Published
literature indicates that there is potential for the presence of marble
within the designated area, and associated depressions in the rock head
due to dissolution features. In areas where dissolution of marble has
occurred, rockhead has been recorded to depths in excess of 150m. In
addition to the above, Sewell and Kirk (2002) note that boreholes sunk
in Tung Chung and off shore to the north encountered marble: limestone
with cavities, as well as deeply weathered fault zones. HKGS (2002)
also note that boreholes have encountered cavity features within the
marble which are up to six metres wide.

Structural Geology

The structural geology of the area is largely influenced by the North
Lantau Fault Zone, which comprises an inferred offshore extension of
the Northeast trending Shek Pik Fault, and a number of other inferred
north and east-trending faults, as shown in Figure 5.10.3. Where -
exposed on land in an excavation at Yan Tsai, the North Lantau Fault
Zone comprises a 100m wide fault zone comprising intensely jointed
rock with zones of brecciated rock up to 10m wide and deeply
weathered zones up to 20m wide was observed. Similar variations in
rockhead level and rockmass quality may be present below the
alignment.

The NNW trending Tung Chung fault which follows the alignment of
the Tung Chung Valley and a NW trending fault demarcating the
boundary between the Lantau Volcanic Group and the Lantau Dyke
Swarm in the eastern part of the study area. In addition to these, a
number of other NE and ENE striking faults have been recorded and
inferred within the offshore areas to the north of Tung Chung.

In addition to the impact the faults have had on the solid geology of the
area, previous interpretations of offshore seismic surveys and ground
investigation records for the area (Sewell & Kirk, 2002) have also
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indicated the presence of a complex network of fault associated
palaecodrainage channels within the offshore superficial deposits in
close proximity to TCE.

These buried drainage lines may result in rapid changes in the nature of
the alluvial deposits within the study area, and consequently the
settlement characteristics of any reclamation or building works
constructed. Their presence may also increase the rate of groundwater
flow and thus increase the potential for dissolution of marble xenoliths
within the bedrock, where present, and the formation of cavities and
cavity collapse features.

Anticipated Ground Condition
Tung Chung West

For Tung Chung West, in general the superficial deposits consist of
alluvium and debris flow deposits in the southern portion, with
alluvium, local marine deposits in the northern portion and beach
deposits and debris flow deposits in the northeastern portion. Boreholes
within the proposed TCW development area indicate the superficial
deposits consist of approximately 2 metres of debris flow deposits and
colluvium in the areas of natural terrain, overlying decomposed tuff. At
the margins of the natural terrain areas alluvial deposits are indicated,
interdigitated with colluvial deposits with a combined thickness of
around 3 metres. In the central portion of the proposed site, alluvial
deposits are recorded with thickness of between 7 and 10 m, consisting
largely of gravel and cobbles. Beach deposits and marine deposits are
recorded in the northern portion of the proposed site with thicknesses
of 3 metres each. Towards the northeastern portion of the site, debris
flow deposits with thicknesses up to 3 metres are recorded. In the SR
area in the natural terrain to the east, existing boreholes have recorded
localised colluvial deposits of silt, sand, gravel, cobbles and boulders
of up to around 5m in thickness.

In general the boreholes in the Tung Chung West area indicate that the
solid geology consists of 5 to 30 metres of completely decomposed tuff
in the southern portion, with rhyolite in the central portion and granite
identified in the northern portion. The rockhead varies from +10mPD
to -50mPD, with borehole 29906/16-3 located adjacent to TCW-1
recording rockhead at -87.54mPD. In the SR area boreholes indicate
that completely and highly decomposed tuff up to around 15m is present
overlying moderately and slightly decomposed tuff.

An assessment of all existing GI data in Tung Chung West is included
in Appendix 5.10 and has indicated that several boreholes have
recorded geological conditions that could potentially adversely impact
on the ground conditions. These boreholes are further highlighted in
Figure 5.10.14. Borehole 24749/BH2 and trial pit 34749/TP1 located
in close proximity to the southern boundary of TCW, borehole
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14459/NL36 located immediately adjacent to TCV-3, and boreholes
50987/CAB/DO005, 14460/NS12 and 20781/TC2-3 located towards the
northeastern portion of TCW all indicate that faulted material has been
recorded in the borehole logs. The presence of faulted material may
indicated variations in rockhead or deep rockhead in close proximity to
these boreholes, and this should be considered during the planning of
the site specific ground investigation.

Tung Chung East

For Tung Chung East, in general the superficial deposits consist of
marine deposits overlying alluvium. In areas of reclaimed land
immediately south of the proposed site, near the North Lantau Highway
and along the area of Road P1 marine fill has also been encountered
with thickness up to around 20m. The depth of superficial deposits
varies between around -2mPD and -55mPD, with a thickness of around
5m to 50m.

In general, the borehole and geophysical data indicate that the solid
geology consists of Sm to 30 metres of completely decomposed granite
or rhyolite. The rockhead varies from close to ground level in the local
onshore locations, to depths of -60mPD in near shore areas. Localised
deep rockhead up to -132mPD located 200m beyond the most western
extent of the TCE was encountered in borehole 28034/M6. Localised
deep rockhead between -93mPD and -117mPD have been recorded in
boreholes 52317/MBH18, MBHI19, MBH20, MBH22, MBH23,
52318/BH18, MBH17, MBH21, 52319/MBH24 located nearshore
immediately north of Ying Hei Road.

An assessment of all existing GI data in Tung Chung East is included
in Appendix 5.10 and has indicated that several boreholes have
recorded geological conditions that could potentially adversely impact
on the ground conditions. These boreholes are further highlighted in
Figure 5.10.15. Boreholes 39520/NS20, 14460/NS21 and 40120/D71
located towards the southwestern portion of TCE have faulted material
recorded in the borehole logs. Similarly in addition to borehole
28034/M6, boreholes, 28034/M3, 38808/C8, 38825/C31, 38825/C33,
38825/C35, 38825/G56, 38854/B29, 38857/GS2, 40083/D50,
40083/D52, 40083/D56, 40083/D69, 40084/D108, 40120/D76,
40120/D89, 40998/MH9, 41338/MH31, 41338/MH34, 54718/3BP4,
and 55355/2BP4 located in close proximity to BI-1 and COM-1
recorded meta-sedimentary rock, which may be an indicator of further
complexities in the local geology. Furthermore boreholes
40120/D73,40120/D92, and 52319/BH23 located towards the
southwestern boundary of TCE recorded marble, whilst numerous other
boreholes located beyond 100m to the northwest also recorded the
presence of marble. The locations of faulted material, meta-sedimentary
rock and marble may indicated variations in rockhead or deep rockhead
in close proximity to these boreholes, and this should be considered
during the planning of the site specific ground investigation.
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Potential Reclamation Issues

The thickness and properties of the compressible materials under the
reclamation is the major controlling factor for the reclamation design.
Due to lack of geological information regarding the compressible
material within the proposed Tung Chung East and Road Pl
reclamation extent, considerations should be given in the design of the
ground improvement works.

Further ground investigation is advised to determine the seabed level
and the approximate extent of marine deposit using geophysics
including echo sounding survey and marine seismic reflection survey
together with vertical boreholes. Further laboratory testing is advised to
verify the consolidation parameters for the reclamation design.

Potential Foundation Issues

It is noted that the proposed new town expansion area of TCE falls
within, and TCW falls partially within the Designated Area of
Northshore Lantau, as documented in GEO Technical Guidance Note
No. 12 (GEO, 2004). This guidance note clearly discusses and
highlights the key geotechnical issues that may arise as a result of the
adverse ground conditions discussed in the preceding sections, in
particular the potential problems associated with the design and
construction of foundations for high rise buildings and other structures.
As a result of the location of these expansion areas, further unforeseen
ground conditions including metasedimentary rocks, marble, cavities,
and faulted material cannot be ruled out. Anomalously deep rockhead,
locally in excess of 160 m below ground level, in deeply weathered,
mainly meta-sedimentary and intrusive igneous rocks comprising
medium grained granite and dykes of rhyolite, metasedimentary rocks
and their weathering products: the metasedimentary rock sequences, in
addition to sandstone and siltstone, may contain carbonate and
carbonate bearing rock, including marble, that have weathered to give
rise to cavities, cavity fill deposits and residual soil, all of which
contribute to the complex ground conditions, and

Superficial deposits, typically between 10 and 150 m thick, that consist
mainly of gravel, sand and mud, but also include siltstone and, locally,
boulders. These occupy depressions in the subcrop surface, most of
which lie directly above or adjacent to metasedimantary rocks and
cavity fill deposits. They extend to considerable depth and may be soft,
loose and unlithified. Their presence can be used to indicate other
complex ground potentially in the vicinity at deeper levels.

The deep base of the cavities, compressible nature of the cavity fill
deposits and rapid and steeply inclined nature of the rockhead along the
cavity walls means that any foundations within such areas often need to
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be very deep. These complex geological conditions are further
exacerbated due to the effects of faults and buried natural drainage lines
in the area, which have caused further deterioration of the rockmass and
facilitated groundwater inflow to the weathered marble/limestone.

Piling Options: Driven Piles

Driven piles founded in soil well above the top of the complex geology
will usually be the most suitable foundation for medium-rise buildings
and structures.

Considerations should be given to the potential obstruction of identified
boulders to the geotechnical works involving percussive or vibratory
installation and the potentially excessive vibration arising from the
impact or vibratory action on the bouldery constituents. Where
possible, geotechnical works using alternative installation methods,
such as boring, should be considered. Where percussive or vibratory
activity is not avoidable, preboring through the bouldery layer with
subsequent backfilling with suitable granular materials can be
conducted prior to the percussive or vibratory installation. However,
special care shall be taken for ground settlement to the surrounding
areas when conducting preboring works.

In addition, considerations should be given to the potential risk of
excessive grout loss for the geotechnical works involving grouting in
areas with abundant presence of the coarse constituents. Where
possible, the use of grout for the geotechnical works in the stratum
should be minimized. Where the use of grout is not avoidable, close .
attention should be given to the volume of grout intake during grouting
and, for pile installation works, the use of permanent casing in the
section with the coarse constituents should be considered to prevent
grout loss.

For driven piles, these should be of a suitably heavy section to withstand
hard driving and with modified or strengthened shoes. The modified or
strengthened section should be such as to allow the piles to be driven
through and beyond any cover or rock bridging over shallow cavities or
thin overhangs, and to prevent the piles deflecting should the marble
top surface be inclined.

Consideration should be given to the risk from buckling of piles during
driving, and reactivation of sinkholes or collapse of cavities during
piling or foundation construction. Pile driving and other foundation
construction records should be assessed at close intervals and the
necessity or otherwise of modifying the design should be considered.

Piling Options: Small Diameter Bored Piles

Small diameter machine-bored piles founded in soil well above the top
of the complex geology will usually be the most suitable foundation for
medium-rise buildings and structures.

5.10.8.10 Considerations should be given to the potential risk of excessive grout
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loss for the geotechnical works involving grouting in areas with
abundant presence of the coarse constituents. Where possible, the use
of grout for the geotechnical works in the stratum should be minimized.
Where the use of grout is not avoidable, close attention should be given
to the volume of grout intake during grouting and, for pile installation
works, the use of permanent casing in the section with the coarse
constituents should be considered to prevent grout loss.

Piling Options: Large Diameter Bored Piles

5.10.8.11 When high capacity bored piles or barrettes are proposed, the effect of

cavities below each pile or barrette and the surrounding area should be
considered in the choice of founding level and allowable bearing
capacity. Adequate boreholes should be sunk and, where appropriate,
preboring should be carried out to detect the presence of cavities, if any,
within the zone significantly stressed by the piles.

5.10.8.12 Considerations should be given to the potential risk of excessive grout

loss for the geotechnical works involving grouting in areas with
abundant presence of the coarse constituents. Where possible, the use
of grout for the geotechnical works in the stratum should be minimized.
Where the use of grout is not avoidable, close attention should be given
to the volume of grout intake during grouting and, for pile installation
works, the use of permanent casing in the section with the coarse
constituents should be considered to prevent grout loss.

5.10.8.13 For larger-sized buildings, if complex geological conditions were to be

5.10.9
5.10.9.1

5.10.9.2

5.10.9.3

5.10.9.4

identified during the ground investigation then possible relocation of
building block should be considered.

Potential Site Formation Issues

Rock excavation is potentially needed in local areas of shallow
rockhead. Considerations should be given to the potential presence of
loose blocks or instability of the rock mass with adverse daylight joints.

Considerations should be given to the potential instability in excavation
works due to excessive hydraulic gradient, or piping, at the base of
excavation.

Local conditions of the jointed rock mass should be assessed through
rock joint mapping by competent person during the excavation, with the
subsequent application of suitable stabilization measures to locally
loosen blocks or potentially unstable rock mass.

Such risk due to excessive hydraulic gradient, or piping, at the base of
excavation could be alleviated or mitigated through provision of
sufficient embedment of the temporary retaining wall or installation of
grout curtain below the toe (with certain overlapping length, say 2m)
and along the outer perimeter of the temporary retaining wall to
sufficient -depth (preferably to bedrock with certain minimum
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penetration, say 2m). In addition, considerations should be given to the
excavation works on the potential ground settlement arising from
excessive groundwater drawdown due to de-watering. Where condition
allows, field pumping test to the required de-watering level is preferably
to be carried out prior to the excavation works, so as to assess the actual
performance of the dewatering set-up as well as the works configuration
and the groundwater drawdown condition in the vicinity of the de-
watering zone. During the de-watering works, groundwater monitoring
in vicinity of the de-watering zone should be implemented to ensure no
excessive drawdown occurs in the process.

Man-made Slope Hazards

A total of two hundred and thirteen (213) man-made features located
within 100m of the proposed developments and proposed
utilities/drainage have been considered for assessment. A review of the
records in the GEO Landslip Preventive Measures Information System
(LPMIS) indicates that the majority of these features were formed in
the mid-1990’s in association with the development of Tung Chung and
the North Lantau Highway. As such they would have been subjected
to geotechnical reviews and checking at the time of construction and
have not typically been studied under the either the LPM or LPMit
Programmes.

5.10.10.2 However a detailed desk study assessment has been undertaken to

identify any of these man-made features that could potentially affect the
proposed development in the event of slope/retaining wall failure and
features that may be affected by the development. In practice, this
corresponds to all features where the proposed development falls within
the shadow angle of the feature or where proposed utilities or drainage
pass through or in close proximity to the existing features. Those
features identified as having potential to impact on the development in
the event of failure or those features that may be affected by the
development and are therefore recommended for further assessment
during the detailed design stage.

5.10.10.3 The assessment has identified forty-five (45) registered man-made

5.10.11

features that have the potential to affect the proposed development in
the event of failure or may be affected by the proposed development
(including proposed utilities/drainage). As a result, these features are
recommended for further study during the detailed design stage. The
assessment has also identified nineteen (19) non-registered man-made
features that have the potential to affect the proposed development in
the event of failure or may be affected by the proposed development
(including proposed utilities/drainage). As a result, these features are
also recommended for further study during the detailed design stage.

Natural Terrain Hazard Assessment
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5.10.11.1 The proposed development sites are located in areas with natural terrain
hillslopes adjacent. As a result of this, screening of natural terrain
catchments in order to determine their requirement for further natural
terrain hazard study has been undertaken.

5.10.11.2 The review of the potential for natural terrain hazards to impact on the
study areas have been conducted based on the “In-principle Objection
Criteria” and “Alert Criteria” stated in GEO Report No. 138. A total of
forty (40) catchments have been identified adjacent to the proposed
development (including the proposed FWSR and SHW-WTW). These
catchments are located surrounding the southern portion and adjacent
to the northeast portion of TCW, to the south of the FWSR, and to the
east of the SHW-WTW. Of these catchments a total of twenty-five (25)
have been identified as having sloping terrain greater than 15° within
50 metres of the proposed development and therefore will require
further study in accordance with the Alert Criteria.

Tung Chung West & Service Reservoir

5.10.11.3 Twelve (12) study catchments overlooking TCW have been identified
as having potential to impact on the proposed development, and are
therefore recommended for NTHS.

5.10.11.4 Three (3) study catchments overlooking the proposed FWSR (FWSRa,
FWSRb, and FWSRc) have been identified as having potential to
impact on the proposed development, and are therefore recommended
for NTHS. Study catchment FWSRA is identified as a small pocket of
natural terrain in close proximity to the eastern proposed Fresh Water
Service Reservoir. This catchment has been deemed not to require
further study under the current proposed development as no viable
travel path exists from the catchment to the proposed Fresh Water
Service Reservoir. Indeed, it can be observed that any landslide
initiating within this small pocket of natural terrain would flow
downslope, into the existing Sm wide channel, and continue down slope
away from the proposed eastern FWSR.

5.10.11.5 As aresult, the screened in catchments for TCW and the FWSR include
TCWO01lb, TCWO0Ilc, TCWOIf, TCWO02a, TCWO03a, TCWO03b,
TCWO03c, TCWO03d, TCWO03f, TCWO03g, TCWO03h, TCWO03i,
TCWO04b, TCWO04c ,TCW04d, TCWO04e, TCWO04f, TCWO04g,
TCWO04h, TCW04i, FWSRa, FWSRb and FWSRc¢. The catchments are
indicated in Figure 5.10.11. Of all of the catchments that were assessed,
none met the In-principle Objection Criteria.

5.10.11.6 In addition to the study of the natural terrain, the adequacy of the
existing natural terrain hazard mitigation measures provided under
Tung Chung Road Widening Project shall be reviewed to take account
of the proposed change in land use in the area beyond Tung Chung
Road, as well as other potential implications relating to the release of
TGN36 to 38 in 2013.

Tung Chung East, Road P1 & Siu Ho Wan Water Treatment Works
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5.10.11.7 Although natural terrain exists to the south of the proposed
development at TCE and Road P1, the closest hillsides are located at
distances greater than 50 m from the site and with a number of
intervening facilities in between the proposed development and the
natural terrain, including the North Lantau Expressway, MTR Tung
Chung Line and Airport Express Line, as indicated in Figure 5.10.12.
As a result none of the NTH catchments facing TCE meet the Alert
Criteria, and none meet the In-principle Objection Criteria.

5.10.11.8 Two (2) study catchments overlooking the SHW-WTW (SHWa and
SHWb) have been identified as having potential to impact on the
proposed development, and are therefore recommended for NTHS. The
catchments are indicated in Figure 5.10.13. Of all of the catchments
that were assessed, none met the In-principle Objection Criteria.

5.10.12 Site Investigation

5.10.12.1 The scope and extent of the ground investigation aim to identify the
locally complex geological conditions stated in Sections 2 and 3 of this
report, that require due attention to be given to the potential problems
associated with high-rise buildings and other structures involving deep
foundations. The proposed ground investigation for TCW and TCE is
shown in Figure 5.10.34 and Figure 5.10.35 respectively and will be
subject to further review during the design and construction stage.

5.10.12.2 The proposed ground investigation shall follow the guidance given
under the GEO Technical Guidance Note No. 12 (TGN 12) in the
Designated Area of Northshore Lantau to facilitate the identification of
the complex geological conditions:-

(i) During the initial phase of ground investigation, emphasis
should be directed to developing a representative geological and
hydrogeological model rather than testing. The ground
investigation should focus on examining and logging the profile
in detail, with emphasis placed on identifying the extent of soft,
loose and weakly lithified sediments, metasedimentary rock,
including marble, and the depth and local variability of
rockhead.

(i)  Commonly used ground investigation techniques (drilling and
seismic reflection profiling) have limitations in identifying very
localised areas of complex geological conditions within the
Designated Area, particularly for the early stages of the site
investigation. However, detailed geophysical (gravity)
surveying of the reclamation site (EGS, 1997) and offshore
(EGS, 1998, 1999a, 1999b) has proved to be a useful technique
for identifying locations of deeply weathered zones and its
application should be considered as a supplement to, and a basis
for planning, drillholes.

(iii) A “logging guide” (in Sewell and Kirk, 2002) has been
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developed to assist drilling contractors and consultants in
describing complex core materials within the Designated Area,
and is accompanied by a detailed description of the geology of
Tung Chung New Town, and the adjoining offshore area of
Northshore Lantau.

5.10.12.3 A detailed echo sounding survey is proposed be carried out to identify
the seabed level for the reclamation design.

5.10.12.4 Vertical drillholes are proposed within the areas of the permanent
geotechnical works. Inclined drillholes could be proposed to delineate
any faults within the site area for identifying any relatively deep
rockhead or steep gradients on rockhead.

5.10.12.5 The meta-sedimentary rocks may provide indications of complex
geological conditions so it may be worthwhile to consider adjusting the
minimum penetration into meta-sedimentary rocks as well.

5.10.12.6 Cone penetration tests have also been proposed for the reclamation and
seawall design for delineating the superficial deposits and collecting
continuous sampling data.

5.10.12.7 Standpipes/piezometers should be installed in drillholes for monitoring
of the ground water for at least a wet season to confirm the groundwater
levels for slope design.

5.10.13 Conclusion

5.10.13.1 Additional GI is required to better ascertain the extent and potential
impacts of the majority of the key hazards and constraints identified
during the detailed design stage. Once the data is available, appropriate
engineering solutions can be determined to overcome them. It is
concluded that the proposed developments are geotechnically feasible.
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Green Initiatives

A comprehensive framework of green initiatives has been formulated
with consideration of various aspects including urban design and
planning, landscape design, transportation and logistics, green energy
application, building energy efficiency, water conservation and
recycling, waste management and green construction materials. Below
is a summary of the Green Initiatives proposed for the Development

Urban Design and Planning

Compact development approach is adopted to create a mixed-use area
with a concentrated population and job opportunities within easy
walking distance of major transportation terminals to promote
sustainable and green planning, whereby walking and cycling are also
promoted.

Wind corridors aligning with the prevailing wind directions will also be
reserved to facilitate air ventilation for the development and leeward
areas.

Landscape Design

The proposal of a town park, conservation of TCV, provision of
regional open space, district open space and waterfront promenade, as
well as integration of green corridors with major roads in the
Development increase the amount of open space and subsequently
green coverage.

Heritage in the vicinity of the Development, mostly located in Tung
Chung Valley, will be carefully preserved. Besides, established wildlife
habitats significant landscape features will also be protected.

Transportation and Logistics

Footpath and cycle track network will be provided to promote walking
and cycling in the development area. The footpath, cycling track and
carriageway are well integrated under the Three-zone Concept, i.e.
district distributor, local distributor (suburban) and local distributor
(rural). Trees will be planted along the footpath/cycling track to provide
separation from the carriageway, a barrier from road traffic noise, and
shading for the pedestrians and cyclers. This creates a comfortable
walking and cycling environment.

Public transports including the planned railway Station and public bus
services could reduce carbon emissions due to transport. Besides,
various options of low carbon transport were assessed. Low carbon
vehicles such as electric vehicles will also be promoted.
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Green Energy Application

Adoption of District cooling system (DCS) can reduce the energy
consumption compared with the traditional air conditioning system,
save plantroom space and enhance system reliability.  The
implementation of DCS is technically feasible and commercial
marginally viable subject to the uptake rate of DCS. However, separate
investigation study is recommended for further development of the
DCS proposal under a separate new project when the decision to take
forward the proposal is firmed up.

Green Buildings

Various renewable energy systems were studied. Photovoltaic system
and solar hot water system are possible means to reduce the carbon
footprint of the development. The former can be in form of Building
Integrated Photovoltaic (BIPV) systems and/or hybrid street lamps on
the road. The latter can be installed at buildings with significant hot
water demand, such as hotels and/or sports complex.

Passive building design including high performance facade,
daylighting, green roof, etc. can be considered to reduce energy
demand. For building services systems, high performance air-
conditioning and ventilation system, energy efficient lighting with
automatic control, high efficiency lifts and escalators, etc. are proposed.
Cumulative energy saving from 20% to 35 % could be achieved.
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Figure 5.11.1 Potential Savings of Energy Efficient Design Features

5.11.7  Water Conservation and Recycling
5.11.7.1 On site level, rainwater harvesting can be considered to reduce fresh
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water demand. On building level, water efficient device can be utilized
to save 20% to 30% of water consumption.

Waste Management and Green Materials

Waste reduction strategies for both construction stage and operation
stage were discussed. For construction, measures like balance cut and
fill as well as off-site prefabrication shall be adopted to reduce on-site
waste generation. For operation, facilities for waste sorting and
recovery shall be reserved for all buildings in the Development.

Use of green materials, regional sources materials and materials with
recycled content shall be considered to reduce the life cycle impact to
the ambient.

Preliminary Carbon Appraisal

A preliminary carbon appraisal was carried out for the Development.
Two carbon reduction scenarios: Moderate and High were studied. A
total amount of 120,170 to 205,233 tonnes CO2-¢ can be reduced under
these two scenarios respectively as shown in Table 5.11.1.

Table 5.11.1 Carbon Emissions Reduction Calculation

Carbon Emissions, CO2-e (tonnes)
Moderate High
Reduction Reduction
Baseline Scenario Scenario

Building Energy 560,832 443,057 358,932
Fresh Water Consumption 9,288 7,430 6,502
Sewage Discharge 1,876 1,500 , 1,500
Additional Planted Tree -- -161 -161
Total 571,996 451,826 366,773
Reduction| - 120,170 205,223
Percentage Reduction| - 21.0% 35.9%

219844-REP-155-01 | Issue | October 2016 Page 142

GACTUAL JOB\218844105-00 OUTGOING REPORTS & SUBMISSIONS\05-127 FINAL REPORT FOR THE WHOLE FEASIBILITY STUDY05-127-03_FINAL ISSUE\REP-155-
D1_FINAL FINAL REPORT_20161027 ISSUE.DOCX




Civil Engineering and Development Department and Planning Agreemenl No. CE 32/2011 (CE) Planning and Engineering Siudy on the
Department Remaining Development in Tung Chung - Feasibility Study
Final Final Report for the Whole Feasibility Study

5.12 Socio-economic Impact Assessment

5.12.1  The development of Tung Chung will have individual impacts to the
local community and will increase the Tung Chung New Town’s future
population, making Tung Chung the most concentrated residential area
in the Islands District of Hong Kong. Ample area reserved for
commercial activities will not only capture the “bridgehead economy™
associated with nearby infrastructures for years to come but also create
different employment opportunities to ensure local economic vitality.

5.12.2  While the development will potentially disturb the existing population
and the social structure within which it exists, the quality of life of both
existing and future residents is expected to be improved given the
provision of additional community facilities, recreation areas, social
welfare facilities and connectivity enhancement. The socio-economic
assessment included a review of the impacts to local residents,
businesses and economic activities, cultural heritage, agricultural land
and graves due to the development.

Impacts to Local Residents
Existing Village Residents

5.12.3  The most affected stakeholders are likely be the villagers residing in the
19 recognized villages in Tung Chung and the 5 non-recognized
villages'®. For the recognised villages within the PNTEA, “V” zones
are determined according to their existing village clusters and the
flexibility for expansion is provided taking into account their
outstanding small house applications and 10-year small house forecast.
Nevertheless, the proposed development is expected to cause indirect
impacts to their existing living conditions, in particular for villages
within and immediately adjoining the PNTEA, i.e. villages fall within
Tung Chung Rural Committee (RC) of about 2800 population .
Developments at the periphery of these villages would therefore be
carefully considered based on its nature and intensity so as to ensure
their compatibility with the rural character.

5.12.4  Although the villages fall under Tai O RC and Mui Wo RC do not fall
into the PNTEAs and are physically further away from future
developments, they are considered indirectly affected by the future
developments in the PNTEAs. Therefore, the proposed development
might indirectly affected these 650 to 800 population.

5.12.5  As for the 5 non-recognized villages (Sha Tsui Tau, Fui Yiu Ha, Tung
Hing, Shek Pink Au and Fong Yuen) identified in the Study Area, the
negative impacts arise from the development would inevitably lead to

13 Village clusters not on the list of recognized villages under the Small House Policy issued by
Lands Department

4 According to HAD’s information, there is only an available information of 2,600 population
within Tung Chung RC (which also include villages outside the TCW PNTEA). HAD also
mentioned there are 100-200 new village population (without indigenous villager status) living in
the village and therefore we assumed 2,800 population are directly affected in this assessment.
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the need to relocate or compensate. If mitigation measures are managed
appropriately, these impacts should be relatively shorter term and
minimised as the longer term benefits of new housing, infrastructure
and employment take effect. It will be important that the appropriate
measures are transparently implemented to minimise the impacts to
these people.

Existing New Town Residents

Other indirect social effects to existing residents will be anticipated in
Tung Chung District as a whole. The development will influence the
community's ability to adapt to changes in the social environment and
to accommodate new residents on the aspects of visual quality, air
quality, noise level, traffic and commute condition, change in public
services and provision of community facilities as well as security and
safety. The Finalized Layout Plan has taken into account the
compatibility issue with existing residents and strictly observed to
relevant environmental standards to minimise nuisance due to new
developments in the PNTEAs. With the improvements in connectivity
and the provision of a couple of community facilities, the community is
expected to be directly benefited from the new development, and is
likely to achieve a better social harmony and a higher level of security
due to enhanced vibrancy of the new town.

Ample Provision of G/IC Facilities

To address the psychological separation between residents living in
Tung Chung East and West due to inconvenient access to open space
and facilities of various kinds, G/IC facilities will be provided in the
PNTEAs according the Hong Kong Planning Standards and Guidelines.
Some G/IC facilities that are strongly proposed by local community are
anticipated to be realized with the increase in population brought by the
future development, such as a standard 3ha sports ground to be
proposed in TCE PNTEA. A Other School Use and a post-secondary
institution have also been added to TCE PNTEA to cater for the multi-

nationalistic characteristics of Tung Chun

Impacts to Businesses and Economic Activities

Provision of a “Major Office Node”, a Regional Retail Node and a
1000-room Hotel

Given the public aspirations expressed in PE activities that support
commercial development in view of providing more job opportunities
for building a self-sustaining community within Tung Chung and taken
into account of the opportunities and developments around Tung
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Chung, the component of commercial GFA has been adjusted to steer
towards office development. An approximately 500,000m? of office
GFA was therefore planned in the PNTEAs.

The location of regional retail node will mainly be clustered around the
proposed TCE Station and provides a supportable regional retail GFA
of about 147,545m?. The estimated GFA shall absorb the remaining
regional retail demands at Tung Chung.

To support the hotel demand in the district as well as the long term
territorial demand in Hong Kong, a hotel GFA of 50,000 m? is proposed
in the waterfront area of TCE PNTEA in association with the proposed
marina.

Anticipated Employment Opportunities

The proposed commercial developments and the various G/IC
provision in the PNTEAs are expected to generate a total of 45,451 job
opportunities in Tung Chung. This shall broaden the job provision in
the locality in both quantity and quality. The increased variety of
employment in Tung Chung would also help alleviate the existing job
mismatch issue, in particular to those in the lower socio-economic strata
who may not be able to afford the high daily travel expenses for
working in another district.

Impacts to Cultural Heritage, Agricultural L.and and Graves

Heritage Conservation

There are altogether 1 Declared Monument (Tung Chung Battery) and
2 graded historic buildings (Hau Wong Temple and Entrance Gate,
Shek Mun Kap) within the TCW PNTEA. Nevertheless, the proposed
development would not encroach onto these cultural heritages and thus
cultural heritage impact is not anticipated. All Declared Monuments
and Graded Historic Buildings would be preserved at their existing
conditions during the consideration of the Finalized Layout Plan.

Agricultural Land

For TCE, no agricultural lands are present and hence there is no impact.
As for TCW, the PNTEA under the development schemes are
dominated by agricultural land including fallow agricultural land,
active agricultural land and orchards under private lots. Land held by
private parties under Government Leases are resumed by the
Government for public purposes under the statutory provisions under
the Lands Resumption Ordinance (Cap 124), Roads (Works, Use and
Compensation) Ordinance (Cap 370) or The Railways Ordinance (Cap.
519). For old-schedule agricultural or house lots, as an alternative and
in lieu of market values of the resumed lots, it is the established
administrative practice for the Government to initially offer ex-gratia
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payments to the affected owners as compensation for resuming their
land.

Graves

The Burial Ground and identified graves area in TCE PNTEA are
located at the southern side of the North Lantau Highway, which is
away from the proposed reclamation area and will not be affected by
the development. As for TCW PNTEA, some of the graves are within
or in close proximity of the proposed development areas under the
Finalized Layout Plan.

For the sloping area to the east of the Yat Tung Estate with numerous
informal paths, town/cultural park and higher density residential area
(Area TCW-2) and modification of Tung Chung Road North are being
proposed, which requires the clearance of some of the graves. The area
where graves shall be cleared includes the area of roadworks of
modification of Tung Chung Road North, Area TCW-2 and the uphill
area where slope stabilization works are required.

Meeting with Lands D has been made regarding the need
of grave removal at later stage of the project. The graves within Burial
Ground No. 20 will not be affected.

For the Tung Chung Valley area, the graves mainly fall in the proposed
green belt area at the western side of the Tung Chung Valley and are
unlikely to be affected by the development. Exceptions are isolated
graves identified in Proposed Area TCV-4 and TCV-7. The graves at
the eastern side of Tung Chung Road just outside the PNTEA will not
be affected.

Conclusion

While the development it will potentially create disturbance to the
existing population and the social structure within which it exists, these
are expected to be offset by the longer term benefits the development
will create. These benefits will include improving community access to
a better living environment, amenities, work and transport facilities for
both the existing and incoming populations. The development will also
provide sufficient economic benefits to Hong Kong as a whole, which
is important to the creation of a vibrant and sustainable new town in
Tung Chung.
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Sustainability Assessment
Introduction

A Sustainability Assessment (SA) was carried for the Tung Chung
development under the Recommended ODP. The SA is required
because it constitutes major initiatives or programmes that may bring
about noticeable or persistent implications on the economic,
environmental and social conditions of HK. The SA, which covers
cross-sectoral issues, will discuss the sustainability of the Project in
broad terms with respect to the Guiding Principles, Sustainability
Indicators and Social Checklist under the SA system promulgated by
the Government in December 2001.

Scenarios Considered

Two scenarios have been formulated to compare the environmental,
social and economic impacts without and with the Project (i.e. Scenario
1 and Scenario 2 respectively). Key features of the scenarios are
summarised as follows:

e Scenario 1 (without the Project) — the appropriate “without
scenario” is the situation without the proposed Project, i.e.
development of Tung Chung. It describes what would be expected
to happen if the proposed development is not built; and

e Scenario 2 (with the Project) — in this scenario, Tung Chung will
be developed in accordance with the RODP while the supporting
infrastructure outside Tung Chung will be constructed in
accordance with the recommendations of the engineering
assessments.

Approach

The SA was conducted based on the eight Guiding Principles
established by the Sustainable Development Unit: (1) natural resources,
(2) biodiversity, (3) leisure and cultural vibrancy, (4) environmental
quality, (5) society and social infrastructure, (6) health and hygiene, (7)
economy and (8) mobility.

The SA was carried out with the aid of the CASET Version 4.0 with a
view to providing an in-depth analysis of the sustainability implications
of the development option(s). These principles are reflected in the
indicators of the Computer-aided Sustainability Evaluation Tool
(CASET) model, which was used to analyse the sustainability
implications due to the development of Tung Chung. The procedure
involves defining scenario, indicating variation, characterising
scenario, selecting indicators, evaluating indicators and highlighting
non-quantifiable issues.
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Outcome of CASET Assessment

5.13.5  The sustainability implications of the two scenarios were analysed:

Scenario 1 - without the development of the Tung Chung and

Scenario 2 - with development based on the RODP and associated
infrastructures.

Assessment of Environmental Impacts

5.13.6  In Scenario 2, there will be deterioration in the condition for the
following eight indicators with reference to Scenario 1 (without Tung
Chung development):

Carbon dioxide emitted per year — There will be an increase in
energy use such as electricity due to greater demand from increasing
population and economic activity, resulting in higher carbon
dioxide emissions from the power generation plant so very small
increase in carbon dioxide emitted per year is expected.

Construction waste — There would be an increase in construction
waste but the increase is expected to be very small as the Project
only involves a small portion of slope works, the non-inert
construction waste from demolition works is minimal.

Excessive noise — It is expected to increase and the change is
expected to be small because proper mitigation measures will be
proposed to minimize the noise sources from construction activities,
proposed road network, sewage pumping station and ventilation
buildings.

Freshwater supplied and consumed — There will be a slight
increase in freshwater supplied and consumed due to newly
proposed commercial and touristic activities which would be
mitigated by water conservation and recycling measures.

Landfill capacity — In the construction stage, a very small quantity
of the construction waste from the Tung Chung development may
need to be disposed off-site. In the operation stage, there will be an
increase in waste generation due to economic, commercial and
touristic activities. With proper waste management initiatives,
enhanced waste collection and reduction of waste disposed of at
landfill can be achieved. A very small deterioration is expected.

River water quality — The river water quality is expected to decrease
due to site runoff during construction phase and surface runoff
during operation phase. The impact on Tung Chung Stream will be
small with proper mitigation measures.

Significant landscape features (area) — There would be small
impacts on the existing landscape features after the implementation
of mitigation measures including use of climbing plants and verge

219844-REP-155-01 | Issue | October 2016 Page 148

GMCTUAL JOB\Z1884405-00 OUTGOING REPORTS & SUBMISSIONS\05-127 FINAL REPORT FOR THE WHOLE FEASIBILITY STUDYW05-127-03_FINAL ISSUE\REP-155
01_FINAL FINAL REPORT_20161027 ISSUE.DOCX



Civil Engineering and Development Depariment and Planning Agreement No. CE 32/2011 (CE) Planning and Engineering Study on the

Department

3137

5.13.8

Remaining Development in Tung Chung - Feasibility Study
Final Final Report for the Whole Feasibility Study

planting and other greening and planting works.

Terrestrial Eco-value — There would only be a small deterioration
because some mitigation measures and enhancement measures are
proposed to be implemented to compensate the loss of habitats and
the impacts of species of conservation importance.

Travel Distance — There would be small increase in travel distance
because in future more residents in Tung Chung will need to
commute urban areas for work/ school due to the development of
the area.

In Scenario 2, there will be improvement in the condition for the
following indicator with reference to Scenario 1 (without Tung Chung
development):

Cost-Benefit — There would be small improvement in economic
return because the development of the Tung Chung could bring
substantial economic impact in terms of both value added
contribution to GDP and creation of employment opportunities.

Education Expenditure — Education facilities have been proposed
in the PNTEAs. Government's recurrent expenditure will increase
to support the operation of the facilities and the education
expenditure will be small.

Fixed capital - It is expected to have a small increase in fixed capital
due to the construction of buildings, facilities and infrastructure.

Job Creation — Slight increase in job opportunities is expected from
hotel catering, retail and office work to supporting of G/IC facilities.

Travel speed — The proposed Tung Chung West station can reduce
the travel speed for residents who currently need to take an extra
bus ride to connect to MTR. The proposed MTR stations can also
help to reduce the travel speed for visitors going to Tung Chung
West.

There would be no overall change to the current baseline situation for
the following parameters:

Criteria air pollutants —There are no "proposed industrial sites"
within the PNTEAs. Emission reduction measures to be
implemented by Hong Kong and Guangdong Governments would
gradually reduce the emission.

Energy Consumption per GDP — The exact rate of change for both
energy consumption and GDP cannot be determined.

Energy Consumption per Capita — Although there would be
increase in total energy consumption, energy consumption per
capita expected to remain the same due to new development with
energy efficiency measures proposed.
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e Freight costs - More residents in Tung Chung will need to commute
to urban areas for work/ school, resulting a longer travelling
distance and therefore higher cost on average by passengers, as well
as the maintenance and fuel cost. Nevertheless, the increase in
freight demand may induce optimized logistics network for
transportation by trucks and road network, which may offset the
maintenance and fuel cost.

e Income differential — There is no evidence to indicate economic
and labour enhancement in the area which is able to affect the
territorial income differential.

o Local freshwater — The main source is from Tai Lam Chung
Reservoir with a back-up source from Shek Pik Reservoir. The fresh
water demand, which is around 50,000m>/day, is small as compared
to the total water demand of Hong Kong met by locally-derived
freshwater resources.

e  Marine Water Quality — The marine water quality is expected to
remain the same because there are no obvious change of minimum
and maximum pollutant concentrations at the concerned WSRs.

e  Municipal Solid Waste — Waste infrastructure will be integrated to
reduce the quantity of municipal solid waste requiring final disposal.
Also, there are a number of green strategies for the waste
management, the quantity of municipal solid waste requiring final
disposal per capita remains.

e Open space shortfall — The proposed developments in the PNTEA
will follow the HKPSG standard for 1m? local open space and 1m?
district open space per resident, while taking into account of the
existing situation in terms of quantity, location and variety of
activities.

o Significant landscape features (point) — The cultural heritage items
and the Old and Valuable Tree (Registration number LCSD Is/I)
will be preserved throughout the Project and therefore the number
will remain unchanged.

o Toxic air pollutants — Although there may be a slight increase in
the amount of toxic air pollutants from vehicle and vessels exhaust
with the induced traffic flow, such impacts are trivial with respect
to the monitoring stations in Central and Causeway Bay.

Assessment of Social Impacts

5.13.9  The only parameter that shows a deterioration of the condition is the
indictor of “Waste Reduction & Recycling”, as an increase in the
amount of construction waste and municipal solid waste is unavoidable
with the development and increase in population. However, with
implementation of waste management strategy, the impact is limited.
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5.13.10  The following indicators show an improvement of the condition:

Safety Net — Since more than 60% (around 30,000 flats) of housing
would be of subsidised housing, the new subsidized housing will
potentially attract people to move into. Social welfare and housing
for the disadvantaged groups would improve.

Self-reliance - More residents in Tung Chung can fit in the job
openings and fulfill the requirements which can help the
unemployed to achieve self-reliance in the area.

Social cohesion - The planning principles of future development in
the PNTEAs is to introduce a more balanced housing mix on the
Tung Chung West and careful planning of community facilities
after taking into account of existing distribution. The connectivity
between Tung Chung East and Tung Chung West is also improved
in the PNTEAs which can promote a perceived fairness and
convenient mobility to social facilities.

Leisure and cultural facilities - The provision of sports,
recreational and cultural facilities follows the requirements of the
HKPSG, while taking into account of the existing surplus /deficit of
such activities in the Tung Chung New Town. Some recreational
facilities that require a higher population threshold can be provided.

Leisure and cultural activities - The provision of various sports,
leisure and cultural facilities has vitalized the Tung Chung by
offering the opportunities for the public to participate in various
sports, leisure and cultural activities.

Housing waiting time - There will be a provision of an additional
30,952 nos. subsidized housing under the Scenario. This can shorten
the queuing time for public housing units in HK as a whole.

Private rental - The increase in housing supply in private residential
market will help to bring down rental prices of private flats.

Living Space — Urban design and provision of housing ratio in Tung
Chung will generally have a positive impact on living space.

Adequate Housing - There will be a provision of an additional
30,952 nos. of subsidized flats under this Scenario which will
shorten the average waiting time for public rental housing.

Education Attainment — The provision of a post-secondary
institrion in the PTEA [ -

local residents

Urban Living Space - There is full respect on the natural and
cultural heritages in the existing Tung Chung new town by
exploring ways to conserve and to revitalize them for public
enjoyment. Cultural heritage will be preserved and environmental
issues have been considered in the urban design in the PNTEAs.
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Nevertheless, despite their potential positive impacts on the Tung
Chung, there are few parameters that show no significant change to
the condition due to the difficulty of assessing its implications on the
territorial situation.

e Physical/ Mental Health - The increase in traffic movement within
PNTEAs induced by population growth and increased economic
activities is expected. On the positive side, the provision of health
clinic in both Tung Chung East and Tung Chung West can have
positive impact for the community for enhanced health services and
support for physical or mental health condition.

e Health of Vulnerable Groups - Population growth and increased
economic activities induce increase in traffic movement within
PNTEAs. On the positive side, the provision of health clinic in both
Tung Chung East and Tung Chung West can positively impact on
the community with enhanced health services and support for
physical or mental health condition.

e Archaeological and historical site - No major development is
proposed in the area containing Grade Historic Buildings and other
built heritage resources not listed by AMO in the RODP.

e Renewable Energy - Photovoltaic system and solar hot water
system are the proposed major renewable energy generation
initiatives for the Tung Chung Development, while small scale
applications of wind turbines are possible for selected area.

Based on the checklist question on the respective target of urban
planning and design, there will be overall improvement in terms of the
quality of urban living space for the Tung Chung.

Conclusion

Key sustainability issues have been identified and highlighted for the
Tung Chung development.

On the positive side, the proposed development is expected to extend
Tung Chung into a distinct community which can meet housing, social,
economic, environmental and local needs. The development will
improve cost-benefit, education expenditure, energy consumption per
GDP, fixed capital, job creation and travel speed. The development will
also enhance safety net, self-reliance, social cohesion, leisure and
cultural facilities, leisure and cultural activities, living space, education
attainment and urban living space. Housing waiting time and private
rental can be reduced.

The development is expected not to cause any significant change
including criteria air pollutants, energy consumption per capita, freight
costs, income differential, local freshwater, marine water quality,
municipal solid waste, open space shortfall, significant landscape
features (point), toxic air pollutants, physical/ mental health, health of
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vulnerable groups, archaeological and historical site and renewable
energy.

5.13.16 On the negative side, there will be a very slight deterioration of
condition with respect to construction waste, amount of freshwater
supplied and consumed, landfill capacity, river water quality due to the
proposed development. There will be slight deterioration with respect
to amount of carbon dioxide emitted per year, excessive noise, marine
eco-value, significant landscape features in terms of area, terrestrial
eco-value, travel distance and waste reduction & recycling. These
changes are considered to be extremely small as compared with the
Hong Kong territory-wide values. Some of the negative impact would
be occurred only in the construction stage which can be mitigated or
minimized through best practices. The impact from the operational
stage would be managed and minimized by proposed mitigation
measures incorporated in different stages of the Project.

5.13.17 The overall assessment is mainly based on a qualitative approach.
Based on the theory of the three pillars of sustainability: society,
environment and economy, this project can be considered as positive
overall in terms of sustainability since the potential negative
environmental impacts can be offset by implementing proper mitigation
measures.
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Land Requirement

General

Further to the completion of the Stage 3 Public Engagement in October
2014, the RODP has been revised. The planned developments in the
latest RODP represent the result of the effort of minimizing the use of
private land.

Based upon the Preliminary Layout Plan, the land required for the
proposed development in Tung Chung has been re-examined, covering
both private lots and government land. Examination of the land required
includes the status of the land involved, the current usage, the
ownership, etc. Private lots to be zoned under CA, CPA, and GB,
although not to be resumed, have also been studied. Other major issues
that would affect the cost of land acquisition and clearance are also
discussed and taken into account in formulating the optimal resumption
scheme, e.g. VRT, removal of graves, etc.

Other key issues that would have potential impacts on the resumption
have also been discussed, including rehousing commitment upon land
clearance, timing, adverse zoning/downzoning, road closure, etc.
Recommendations on implementation strategies of the resumption have
been proposed for relevant parties’ consideration.

Land Status and Current Usage

The TCE PNTEA is comprised entirely of reclaimed land, located to
the east of the existing Tung Chung Town Centre.

The TCW PNTEA is located to the west of the existing Tung Chung
Town Centre and includes developments around the existing Yat Tung
Estate and North Lantau Hospital, and developments at the Tung Chung
Valley with existing residential clusters in rural village-type
development. Both private lots and government land are covered by the
TCW PNTEA. Land search has been conducted to investigate the
ownership of the private lots. The private lots are held by either
individuals or companies. Furthermore, it is identified that there are a
number of companies owning a substantial number of lots in the TCW
PNTEA.

A number of recognised villages have been identified within the study
area, including Pak Mong, Ngau Kwu Long, Ma Wan Chung, Wong
Nei Uk, Ma Wan, Shan Ha (Pa Mei), Chek Lap Kok San Tsuen,
Common Boundary of 4 villages (Sheung Ling Pei, Ha Ling Pei, Wong
Ka Wai, Lung Tseng Tau), Shek Mun Kap, Ngau Au, Lam Che, Nim
Yuen, Mok Ka, Shek Lau Po, and San Tau according to the latest
information showing the boundaries of recognized villages from
LandsD.

Land Requirement
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Existing Land

5.14.3.1 For existing land, land resumption is required for the private land lots
(if any) within following zones of development for public purpose:

Area 42 (TCV-6) and Area 46 (TCV-7) in TCW which are
proposed for high density subsidized residential development
Area 23 (TCW-2) for private housing development (instead of
market-driven type development for other cases)

All G/IC, except (i) the IC zones comprising the Hau Wong
Temple and the Prajna Dhyana Temple and (