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Executive Summary

S1

S2

S3

S4

Hong Kong Resort Company Lamlted has a long term vision to better utilise the
existing land resources at Discovery Bay to serve a larger population while
retaining the character of the development. It has conducted site analysis, and
subsequently identified development potentials at Area 6f which is the subject
site of this application, and Area 10b for which a separate application is made
concurrently. The Concept Plan for the two areas will create about 1,600 units
for 4,000 persons in total.

This application seeks to amend the Discovery Bay Outline Zoning Plan
No.S/I-DB/4. It refers to Area 6f, which is the land area generally around
Discovery Valley Road to the south and Parkvale Village to the east. Its
objective is to modify the permissible form of accommodation, from staff
quarters which are no longer required to general residences, with an increased
development density. The proposed development is sensitive to the adjacent
development and natural setting.

This Concept Plan is considered responsive to the Chief Executive's Policy
Address 2015 advocating for additional housing supply, and development at
Lantau Island where Discovery Bay is located. It has identified Area 6f, given
its already approved development yet to be implemented, in close proximity to
existing development, at a site of minimal natural conservation value. The
proposal is supported by technical studies quantifying the infrastructure
requirement to accommodate the population increase. It has given due regard
for the mountain backdrop and the relationship with the existing residents. In
summary, the proposal is considered satlsfactory in addressing the general
planning intention of the area.

~ Accordingly, the Town Planning Board is invited to favourably consider this

application to enable the proposed Concept Plan at Area 6f.
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Dévelopment Schedule §E2&

Site Area 342 [FR (approximately k< 41) 8,300 m? 53k

Gross Floor Area 25 Hi i (max L[R) 21,600 m? EF53k

Plot Ratio #/fEESR 2.6

Number of Buildings 88 H 2

[Number of Storeys IF/BE (max &) 18

‘Building Height SRR (max &)

Measured to the highest usable floor space (120 mPD f ¥ /K &%
B G TiR)= gaihe gt

Measured to the top most structure 128 mPD S& E KA E
Number of flats {¥ZE{7 &= 476

(approximately A4Y) :
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1.1

1.2

1.3

2.1

2.2

3.1

Introduction

Hong Kong Resort Company Limited (HKR) has a long term vision to better
utilise the existing land resources at Discovery Bay to serve a larger
population, while retaining the existing character of the area.

HKR has conducted site analysis, taken into consideration of the topography
and landscape around Discovery Bay, and recognised the value of the natural
environment. It has subsequently identified development potentials at Area 6f
and Area 10b around already approved development to be implemented or
already disturbed sites. Their development is considered to reduce
disturbances to the natural environment, as opposed to alternative pristine
locations.

Concept Plans have been prepared at Area 6f and Area 10b creating about
1,600 units for 4,000 persons in total

The Application
To enable the Concept Plan at Area 6f, an application pursuant to Section 12A

of the Town Planning Ordinance is required. This planning statement is
prepared in support of an application to amend the Discovery Bay Outline

~ Zoning Plan No.S/I-DB/4 (the OZP). The application proposes to amend the

OZP regarding the permissible development type and density at Area 6f.

A separate plannlng applrcatlon for the proposals at Area 10b is made
concurrently. — N

Relevant Background

Chief Executive’s Policy Address in 2015

Reference is made to the Chief Executive's Policy Address in 2015, which
advocates increased housing supply, and future development at Lantau Island
where Discovery Bay is located. Relevant paragraphs read as follows:

69. The Government will continue tor maintain -the _stable and. healthy
development of the private property market through steady and susta/ned land

supply ...

72. What Hong Kong lacks is not land, but land Ihat is developable We also
lowered the development intensity . of. land .- newly p/anned for
development. These are causes of the serious shortage of housing supply
that we have been facing in recent years.

74. We have to take into consrderatlon more and more factors such as the
impact on traffic, environment, conservation and even air ventilation in the
planning process. As a result, the supp/y of developable land has decreased

or decelerated...

5. ...Increasing and expediting land supply/st

is ‘undérr‘;errtel solution to
resolve the land and housing problems of HongKong. =~~~

Planning Statement
Area 6f, Discovery Bay




3.2

3.3

34

35

4.1

85. At the same time, we will continue to actively explore with the MTRCL and
the Kowloon-Canton Railway Corporation the development potential of
stations and related sites along the existing and future rail lines, such as Siu
Ho Wan in Lantau

93. ...The Stage Three PUb/IC Engagement of the Tung Chung New Town
Extensron Study was also completed. The new town extension will provide
about 48,000 residential units, and a commercral hub will be established in
Tung Chung East. :

100. ...In the medium term, we will continue with the development of the Tung
Chung New Town Extension, and proceed to commence studies in connection
with the reclamation in Sunny Bay and topside commercial development on
the Hong Kong boundary crossmg facilities of the Hong Kong-Zhuhai-Macao
Bridge... -

Accordingly, this application is responsive to the goVernment’s drive for
housing supply, and to create synergy and capitalise on the envisaged
development at Lantau Island.

Preliminary Concept Plan Submission to the Government

HKR has submitted Preliminary Conce'pt Plans to optimise the land use in
Discovery Bay to the Government in July 2013 and July 2014, and received
comments on them. There are minimal comments on the Concept Plan at
Area 6b. This planning application is for implementing the consolidated
Concept Plan at Area 6f, which has taken account of the comments received.

Land Administration

Approved development at Discovery Bay is shown in a Master Plan under the
lease. The current Master Plan No.6.0E1 has been in effect since February
2000, and the premium offer of the latest Master Plan No.6.0E7h(a) has been
accepted by HKR. .

Subsequent to the approval of this planning application, application to Lands
Department will be made to amend the Master Plan to enable the proposed
development at Area 6f.

The Application Site

The application site at Area 6f is located near Discovery Valley Road to the
south and Parkvale Village to the east. It is about 8,300 square metres in area.
Its location plan is provided in Figure 1.

Planning Statement
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Figure 1. Location plan indicating the appﬁcation site at Area 6f. (Source:
Google map)

4.2  The site is located on a slope rising from 44mPD to 70mPD towards the west.
Large part of it has been formed about 30 years ago, including a rock cut
bench and artificial slopes at the northern part, and a flat platform and steep
tree clad artificial slopes at the southern part. It is grassed, with surrounding
shrubland, as shown in the photos in Figure 2.

4.3 Thereis a hiking track leading from the hilltop to Discovery Bay around the site.

4.4 The site is zoned as “Other Specified Uses (Staff Quarters)(5)", as shown in
an extract of the OZP in Figure 3. It is subject to a maximum gross floor area
of 170 square metres, and a maximum building height of 3 storeys and 9
metres. However, the intended development for staff quarters has never been
implemented. In this regard:

i. Area 6f is intended for residential accommodation provision.: The
designated staff quarters use for 170 square metres gross floor area is
insignificant, and poor utilisation of the site.

ii. The permissible staff quarters use has not been implemented.
Meanwhile, staff quarters are no longer in need in Discovery Bay, as a
result of the completion of Discovery Bay Tunnel facilitating connection
with the other districts at all times.

iii. Area 6f is an enclave within which Parkvale Village is located with
development of greater density and building height, as shown and
indicated in Figure 2 and 3 respectively.

Planning Statement '
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“Figure 2. The existing formed site with grass and surrounding scrubland at
6f, and Parkvale Village in the background.
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"Figure 3 Area 6f, being an enclave for staff quarters located within a larger
“Residential (Group C)" zone, indicated on an extract of the OZP.
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5. The Concept Plan

5.1 The Concept Plan for Area 6f seeks to change the form of the currently
permissible accommodation and increases its density, to create two residential
buildings.

5.2 The development of the Concept Plan has explored and discussed with
Government Departments alternative design schemes with various
development intensity and building mass. Some of these are included in
Figure 4.

5.3 The current Concept Plan for this application is shown in Figure 5 and an
indicative section is provided in Figure 6, and is described as follows:

i.  The building footprint maximises the use of the already formed site area.

ii.  The building height is compliant with the Deed of Restrictive Covenant
(between the HKSAR Government and Hong Kong International Theme
Park Limited), while relating to the adjoining topography of the site and
Parkvale Village buildings.

ii. It will create about 476 units for 1,190 persons.

iv. ~ The existing Parkvale Drive to the north will be extended to serve
Area 6f. ,

v.  There will be suitable prowsuons for parking and servicing vehicles, such
as residential golf cart and loading/ unloading facilities. (Vehlcle types
and numbers are restricted in Discovery Bay, golf cart is the main form
of vehicle ownership).

vi.  There will be open space, more than 1 square metre per person required
under the Hong Kong Planning Standards and Guidelines.

vii. The proposal will be capable of compliant with the building setback,
building separation and greenery requrrement of the Sustainable
Building Design Guidelines.

5.4 A comparison of the currently permissible land uses and the proposal under
the Concept Plan is described in Table 1.

Table 1 Comparison of the currently permissible and the propbsed uses at Area 6f.

Permissible development | Proposal under the

under the current OZP Concept Plan
Land use Staff quarters | Two apartment bu_ildings
Gross floor area (max) | 170m® , 21 ,600,m"’: 1

Building height (max) -
No of storeys 3 storeys 118 storeys

Measured to the highest | Not applicable ‘ 65 metres at 120 mPD-
usable floor space : -

Including structure 9 metres (i.e. at about tres at 1 28 mPD

64mPD)

Planning Statement
Area 6f, Discovery Bay




Figure 4a.
4 2013 July Design Scheme:

& No of units: 340
1% Population: 830

¥ Access driveway
3 § Branch off Parkvale Drive

Figure 4b.
2014 August Design

X Scheme:

- P residential buildings
g Building height: 19 storeys

Plot ratio 2.6

"X No of units: 288
- Population: 720

- BAccess driveway-
BExtend from Parkvale

Drive
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Figure 7. Landscape proposal for Area 6f.




6.

6.1

6.2

Engineering Studies

The Concept Plan is supported by engineering studies quantifying the

" infrastructure requirement. The Studies on Drainage, Sewerage and Water

Supply Systems (Appendix A) and Traffic Inpact Assessment (Appendix B)
find that, subject to upgrade works where required, the infrastructure is
capable of accommodating the proposed population increase at Discovery Bay.
The studies have been previously submitted to Government Departments for
preliminary review, and have taken account of their comments.

Study on brainage, Sewerag: e and Water Supply Systems

The Drainage, Sewerage and Water Supply Studies are based on about
1,600 units and 4,000 population increase (also taking into account of the
Concept Plan at Area 10b). The studies conclude the following:

Stormwater

i. The existing box culverts are capable of catering for the increased
surface runoff at Area 6f, which will be drained to them via the existing
stream. :

Sewage :

ii. SiuHo Wan Sewerage Treatment Works (SHWSTW) requires upgrade
works to cater for the existing and concurrent developments, irrespective
of the proposed developments at Discovery Bay. The upgrade works
could cater for the 0.8% sewerage increase as a result of the proposal
(including Area 10b).

iii. Should the government not upgrade SHWSTW, alternative on-site
sewage treatment plant could be provided, either at Area 6f or Area 10b.
This is not preferred, having numerous STW in the area is considered to
be ineffective in achieving economies for scale for the infrastructure and
land area.

Water supply

iv. ~ Siu Ho Wan Water Treatment Works (SHWWTW) and its planned
expansion works will be able to cater for the increased water demand as
a result of the proposal accounting for only around 0.17% (or 0.57%
including Area 10b) of the total upgraded capacity of SHWWTW.

v. Siu Ho Wan_ Fresh Water Pumping Station (SHWFWPS) requires
upgrade works to’ cater for the existing and concurrent developments,
irrespective of the proposed developments at Discovery Bay.

vi.  Should the govemment not upgrade SHWWTW and SHWFWPS in time
for this proposal alternative water supply is possible from the existing
Discovery Bay Reservoir, which has adequate storage for the increased
fresh and flushing water demand (including Area 10b), together with a

‘ works and new fresh water and flushing water

Planning Statemen
Area 6f, Discove
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6.3

7.1

7.2

7.3

8.1

Traffic Impact Assessment

The Traffic Impact Assessment forecasts the following as a result of the
proposal:

i.  Minimal impact on the existing pedestrian and cycle track network.

ii.-  There will be increase in internal bus trip, external bus trip and external
taxi trip as a result of the proposal. Taking into account also the Concept
Plan at Area 10b, The critical road links and key junctions in Discovery
Bay, Tung Chung and Sunny Bay areas would operate with ample spare
capacity during both AM and PM peak hour in year 2026 and 2031 (3
and 8 years subsequent to targeted occupation respectively).

iii. The existing ferry services between Discovery Bay and Central would
continue to operate with sufficient capacity.

In summary, the proposal is considered acceptable from traffic point of view.
Environmental Considerations

Large portion of Area 6f has been disturbed, or formed and ready for
development. Its surrounding shrubland is not of significant natural
environmental conservation value. As such, development of Area 6f will not
have any direct and indirect ecological impacts.

With regards to the amenity of the future residents at Area 6f, the
Environmental Study (Appendix C) takes into account the development
setback from the local roads compliant with the Hong Kong Planning
Standards and Guidelines, and the insignificant traffic increase. It is unlikely to
result in adverse vehicular emissions, air quality impact or road traffic noise
impacts. The Environmental Study also concludes that the fireworks at
Disneyland Theme Park will not result in adverse air quality or noise impact on
the application site. '

In summary, the proposal is considered to be acceptable in relation to the
surrounding environment.

Trees and Landscaping
The Concept Plan will affect a tree centrally located at the site and part of the

tree groups along the eastern perimeter of Area 6f. A Tree Preservation
Scheme and Compensatory Planting Proposal is provided in Appendix D, as

. part of the Landscape Design Proposal. Considerations are given to the

following:

i. - The affected trees are on sites that were previously been disturbed in
the formation of the site 30 years ago. ‘

ii. Careful siting to minimise landform modification and optimise
development of the existing rock cut bench and attificial slopes, while
gearing the buildings towards the lower part of the site to form better
local built skyline in relation to the adjoining Parkvale Village buildings.

Planning Statement
Area 6f, Discovery Bay Page 15




8.2

9.1

9.2

iii. The proposed access road and circulation space sit largely on the
already formed flat platform. The building footprints do not extend
excessively into the surrounding slope greenery.

iv.  The balance of the mountain backdrop will continue to provide a great
extent of slope greenery and pleasant landscape setting.

The landscape proposal as shown in Figure 7 seeks to retain the tree groups
at the western part of the site, and to reinstate the disturbed vegetation along
the eastern perimeter to maintain the existing vegetated character. In addition,
the proposal includes a footpath link to the hiking trail to the west to avoid
adverse impacts on the user of the hiking trail around the site. There will also
be water features and landscape furniture for the amenity of the future
residents.

Visual Amenity

The Visual Impact Assessment (Appendix E) identifies visually sensitive
receivers in relation to the Concept Plan at Area 6f, and concludes that visual
impact as a result of the proposal would be slightly adverse. Due to the low
density development, the varied topography, and the open and expansive
views, the proposed development will be perceived as a relatively minor
element within the broader landscape context. The new buildings take
advantage of the screening effect of the existing building mass in the vicinity
and will be of compatible development scale. They will not significantly exceed
beyond the existing building lines or protrude above the existing skyline.

Considerations are also given to the immediately adjoining private
development's view sheds in this case, given the development typology in
natural settings in Discovery Bay. Reference is made to the floor plans of
Parkvale Village units in Appendix F:

i. The proposed buildings will face the western elevation of Coral Court
and Crystal Court that have windows associated with bedrooms, living
rooms, and kitchen/ utility rooms, views from which are generally less
sensitive to visual change compared with views from living rooms. The
living rooms have dual aspects and will elevated sea views to the east
will be unaffected by the proposed development.

i. . The proposed buildings will also face the southern elevation of
Woodland Court, Woodgreen Court and Woodbury Court that have
bedrooms windows, which are generally less sensitive to visual change.
The elevated sea views to the east from the living rooms will be
unaffected by the proposed development.

ii. The proposed buildings are set back from the affected windows by
approximately' 70 metres. There will also be view corridors to the
greenery backdrop at an angle through the building separations.

Notwithstanding that TPB PG-No.41 stresses that the protection of public
views is the priority rather than private views, the preservation of uninterrupted
sea views from the living rooms of the existing blocks and restriction of visual
impacts to the rear bedroom, kitchen and utility rooms is considered to be a
reasonable mitigation of visual impact to the existing private viewers. Detail
considerations will be given to architectural modulations and fagade finishes to
provide visual interest to the buildings.

Planning Statement
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10.

10.1

10.2

10.3

10.4

tidal lagoons should also be protected.”

Planning Assessment and Justifications

Consistent with Chief Executive's Policy Address and the Broader Strateqic
Planning for Lantau

The preparation of a site analysis and Concept Plan, followed by this planning
application, together with the supporting technical studies are private sector
initiatives for a sensitive long term increase in the residential capacity at
Discovery Bay. It helps achieve the objective of the Chief Executive's Policy
Address in increasing and expediting land supply to optimise residential
development and to contribute to the housing supply. However, in achieving
this, it is also sensitive to the scale of existing development and character of
the neighbourhood.

The long term planning for Discovery Bay (including Area 10b) is consistent
with the envisaged development at Siu Ho Wan, Sunny Bay and Tung Chung
New Town Extension at Lantau. It is also consistent with the considerations by
the Lantau Development Advisory Committee for Lantau, where Discovery Bay
is located and conveniently connected by a tunnel. It gives certainty to the
infrastructure requirement and provision in the region, and expedites delivery
of land and development. -

Consistent with the General Planning Intention of the OZP

The Concept Plan is considered to have addressed the various components of
the general planning intention, as stated in paragraph 7 of the Explanatory
Statement of the OZP. In particular, consideration has been given to ensuring
the proposals are of a high quality, with consideration given to compatibility
with the natural setting and with existing forms of residential development. This
is explained in the following paragraphs, Wthh includes quotatlons from
paragraph 7: ‘

“71  In line with the strategic planning context provided by the South West
New Territories Development Strategy Review, the general planning intention
of the Area is for conservation of natural environment and to provide for low
density developments compatible with the surrounding natural setting. Existing
natural features including the undisturbed backdrop of woodlands and slopes
and the natural coastlines with inlets, bays, beaches at Tai Pak, Yi Pak, Sam
Pak and Sze Pak should be conserved. Areas of high conservation value and
natural habits including woodland, stream valleys, stream courses and streanv

i. Reference is made to the Chief Executive's. Pollcy Address settlng a
regional strategic planning context for housmg supply and future
Lantau Island development, as dlscussed |n paragraphs 0.1 nand 10.2
above.

ii. The Concept Plan is a result of a careful sﬂe ana ocated at an
already formed platform already approved . evelopment to be
implemented. It has avoided areas wit ral features, hlgh
conservation value and natural habitats.

Planning Statement
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10.5

10.6

10.7

10.8

“7.2 Having regard to the character of the area, environmental
considerations and the existing and planned infrastructure provision, in
particular the limited capacity of extemal links, the plan provides for a planned
total population of about 25,000 persons for the Discovery Bay development.
Any further increase in population would have to be considered in the context
of the general planning intention for the Area and subject to detailed feasibility
investigations on infrastructure and environmental capacities.”

i. ~The accompanying engineering studies of this application have
quantified the infrastructure requirement and the potential
environmental impact, and demonstrated to be feasible. They are

~ considered to satisfactorily justify the proposed expansion of the
planned additional population.

‘7.2 In particular, the unique sub-urban low-density and car- free character
of the development should be maintained in keeping with the surrounding
natural setting. In line with the original concept as a holiday resort a variety of
recreation and leisure facilities are allowed for.”

“7.3  The general urban design concept is to maintain a car- free and low-
density environment and to concentrate commercial and major community and
open space facilities at more accessible locations.”

i. The Concept Plan will maintain the existing car- free character, given
that the number of vehicles at Discovery Bay is restricted.

ii. The proposal at Area 6f adjacent to the existing residential development
will not detract from the surrounding mountain backdrop setting or the
regional holiday resort concept.

iii. The future residents at Area 6f wull be adequately served by recreation -

' and leisure faculmes

“7.2  Future development at Discovery Bay should also be in keeping with
the theme park development and its adjoining uses at Penny’s'Bay to ensure
compatibility in land uss, height visual and environmental terms.”

i. W|th regards to the theme park development and its adjommg uses at
Penny’'s Bay:

a. The separatlon distance and the existing development in
between help prove that the Concept Plan at Area 6f to be

. suitable in land use and environmental terms.

b. The proposal is compliant with the building helght provision
_contained in the Deeds of Restrictive Covenant (between the
HKSAR Government and Hong Kong International Theme Park
"lelted) and is appropnate in height and visual terms.

“7. 2‘ The ex:stlng rural settlements at Nim Shue Wan and Cheung Sha Lan
would be retained with the planning intention of upgrading or redeveloping the

- existing temporary domestlc structures w:th the provision of basic

lnfrastructure ?

not affect the existing rural settlements at Nim
a Lan

i. The Concep Pl
Shue Wan a

Planning Statement
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10.9

10.10

10.11

10.12

10.13

10.14

“7.3 A stepped height approach with low-rise on the headland and coastal
lowland and high-rise further inland is adopted. This complements the visual
presence of the mountain backdrop and maintains the prominent sea view.
Variation in height is also adopted within individual neighbourhood to-add
variely in character and housing choice. The interplay of the natural and man-
made landscape elements such as beaches, waterfront promenades, parks
and golf courses helps integrate developments with the natural surroundings.

i.  The building height at Area 6f is considered to be suitably related to
the adjacent Parkvale Village around the mountain backdrop,
complementing the built skyline.

ii. The proposal is considered to have given careful regard to the siting,
building height and building form, and integrated with the surrounding
topography and greenery.

In summary, the Concept Plan is considered to be consistent with the general
planning intention for Discovery Bay stated in the OZP.

Adequate Infrastructure Provision

The accompanying engineering studies of this application quantify the
infrastructure requirement of the proposed development. They consider that,
subject to improvement works where necessary, they would be feasible to
support the planned population.

No Adverse Environmental Impact

Area 6f is identified for development as a result of a careful site analysis,
having taken into consideration of the topography and landscape around
Discovery Bay, and recognised the value of the natural environment. Being at
a site located at an already formed platform and aiready approved for
development around existing development, its development will not have
inadvertent disturbances to the natural environment compared to alternative
more pristine environment.

There will be unlikely potential noise or air impact on the future residents.

Logical Location for Increased Residential Development lntensity

The currently restricted accommodation provision in Area 6f is underutilising
the readily available land resources and the locational advantage of the
locality, for the following reasons:

i. The proposed residential blocks are replacement of the approved staff
quarters which are no longer in need. It is a change in the form of
accommodation provision.

ii. Area 6f is readily accessible, with an extension to the existing Parkvale
Drive, which is currently served by public transport. It is in close
proximity to commercial and leisure activities. These make it a logical
location for development.

iii. The proposed building height and footprint is of similar scale to the
surrounding existing residential blocks.

Planning Statement '
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The 476 units and 1,190 population increase as a result of the proposal is very
modest development intensities, having been planned in balance with the
mountain backdrop setting and the surrounding amenity.

Due Consideration for Trees and Landscaping

The proposal has given careful consideration to the proposed building siting,
disposition and footprint, and the proposed access road alignment to minimise
site formation and vegetation clearance as much as possible. "It seeks to
maximise development on the already formed platform, and the part of the site
without any significant vegetation. The removal of slope greenery along the
perimeter is the minimum necessary, and does not excessively extend into the
surrounding large slope greenery within the site. Overall, there will not be an
adverse impact on the landscape setting in the area that will be substantially
maintained.

Considerations have also been given to the existing hiking trail around the site.
The proposal will not have an adverse impact on the users of the hiking trail.

Compatible Visual Form

The siting, disposition and height of the proposed development has given
careful consideration to the following design objectives:

i. The new buildings are a new visual element additional to the existing
Parkvale Village development cluster. It takes advantage of the existing
building mass in the vicinity and will be of compatible development scale.
it will be a relatively minor element within the broader landscape context

ii. The building height is considered to suitably relate to Parkvale Village
and the mountain backdrop so that they generally contribute to the
existing skyline. They step up generally in accordance to the topography
of the site, and is consistent with the general urban design guideline.

iii. The existing residents at Parkvale Village will continue to have
uninterrupted sea views, and view corridor to the mountain and building
separation for a sense of openness. Detail considerations will also be
given to architectural modulations and fagade finishes.

vii.  The proposal will be capable of compliant with the Sustainable Building
Design Guidelines, providing suitable building separation and thereby air
ventilation, and greenery provision.

ix. The proposal is set back from Discovery Valley Road by more than 45
metres, and does not have a direct street frontage. It will not be visually
prominent or dominant to the street.

Proposed Amendments to the OZP

This application seeks to amend the OZP to enable the development in the

. Concept Plan for Area 6f to be implemented. It is proposed to amend the land

use zoning from “Other Specified Uses (Staff Quarters)(5)” to “Residential
(Group C)12" zone, as shown in Figure 8.

The proposed “Residential (Group C)12" is a new sub area under the existing

“Residential (Group C)” zone. The current Pianning Intention in the Notes to
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the OZP remains relevant. The Remarks Wil generally reflect the
development density indicated in Table 1 above-
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Figure 8. Proposed amendment, from Other Specified Uses “(Staff
Quarters)(5)" to “Residential (Group C)12".

Conclusion

HKR’s long term vision is to develop a high quality residential area and to
better utilise the existing land resources at Discovery Bay. This is responsive
to the broader strategic planning objective of Hong Kong to provide additional
housing capacity.

The Concept Plan at Area 6f at an already formed platform, aiready approved
for development, adjacent to existing residential buildings of similar scale is
considered logical planning. The proposed flat buildings in place of the
currently permissible staff quarters, of increased density are responsive to the
housing demand. The proposal is considered appropriate for the location,
having balanced the mountain backdrop setting and the surrounding amenity.

Accordingly, the Town Planning Board is invited to favourably consider this
application to amend the zoning as proposed above to facilitate
implementation of the Concept Plan at Area 6f.

Planning Statement

Area 6f, Discovery Bay Page 21



s AN 7 AY A¥
~m- ~um a7 N/ Ae g L’ AP s N s N/ - - -’

~m

Appendix A

Study on Drainage, Sewerage and
Water Supply Systems




g

LY %4

This report takes into account the particular
instructions and requirements of our client.

It is not intended for and should not be relied
upon by any third party and no responsibility
is undertaken to any third party.

Job number 235928

Ove Arup & Partners Ltd
Level 5 Festival Walk

80 Tat Chee Avenue
Kowloon Tong

Kowloon

Hong Kong
WWW.Arup.com

Hong Kong Resort Company
Limited ,
Optimization of Land Use in
Discovery Bay

Study on Drainage, Sewerage and
Water Supply Systems for Area 6f

235928-REP-002-02

Rev 02 | January 2016



http://www.arup.com

Docunient Veriﬂcation

ARUP

Job title Optimization of Land Use in Discovery Bay Job number
235928
Document title St\idy on Drainage, Sewerage and Water Supply File reference
Systems for Area 6f 04
Document ref 235928-REP-002-02
Revision Date Filename REP-002-00 )
00 Dec Description | Study on Drainage, Sewerage and Water Supply Systems for
2015 Area 6f
Prepared by Checked by Approved by
Name Various Kenneth Kwok Franki Chiu
Signature
01 Dec Filename REP-002-01
2015 Description | Study on Drainage, Sewerage and Water Supply Systems for
Area 6f
Prepared by Checked by Approved by
Name Various Kenneth Kwok Franki Chiu
Slgnature- |
02 Jan Filename REP-002-02
2016 Description | Study on Drainage, Sewerage and Water Supply Systems for
: Area 6f
Prepared by Checked by Approved by
Name Various lﬁenneth Kwok Franki Chiu
sgrre fidl sl | oL Jv
_ [l oo
| Filename :
Deserlpﬂop :
" | Prepared by Checked by Approved by

awroAT PN

er.00cx



Hong Kong Rgsart Company Limited Optimization of Land Usa in D|scovety

Contents

Bay
Study on Drainage, Sewerage and Water Supply Systems for Area 6f

Executive Summary

1

Page
1
Introduction 4
1.1 Background 4
1.2 Overview of Potential Developnient Proposal 4
1.3 Key Objectives and Scope of this Study 5
Project Description 6
2.1 Background 6
22 Development Area Description 6
23 Tentative Implementation Programme 6
Site Inspection 7
Drainage Study 9
4.1 Methodology and Guidelines 9
4.2 Design Parameters 10
4.3 Existing Drainage System 12
44 Potential Drainage Impacts 12
4.5 Evaluation of Drainage Impacts, Mitigation Measures and
Proposed Drainage 13
Sewerage Study 14
5.1 Methodology and Guidelines 14
52 Design Parameters ' 15
53 Sewage Flow Estimation ' 16
54 Existing Sewerage System 17
55 Evaluation of Sewerage Impacts and Mitigation Measures 18
5.6 Proposed Sewerage System 18
Water Supply Study } 21
6.1 Methodology and Guidelines 21
6.2 Design Parameters 21
6.3 Water Demand Estimation 23
6.4 Existing Fresh Water Supply System 23
6.5 Existing Flushing Water Supply System 24
6.6 Evaluation of Fresh Water Supply Impacts and Mitigation
Measures 25
6.7 ~ Evaluation of Flushing Water Supply Impacts and Mitigation -
Measures 28

235928-REP-002-02 | Rev 02 | January 2016 Pagei

SHKGNT T .
REPORT FOR SAREP-OC2-2 (20160108) 8F.DOCK

Y BAY OFT OF LAND USEO4 INTEANAL PROJECT DATAREPOATAORUETE SENSTVE INFOP AL



Hong Kong Resort Company Uimited ' Optimization of Land Use In Discavery Bay
Study on Drainage, Sewerage and Water Supply Systems for Area &t

6.8 Proposed Fresh and Flushing Water Supply Systems

7 Conclusions

72 Drainage System
7.3 Sewerage System
7.4 Water Supply System

Appendices
Figures

APPENDIX B1
Capacity Checking Calculations on Existing Box Culvert

- APPENDIX B2
. Calculations on Proposed Sewerage System

APPENDIX B3

Capacity Checking Calculations on existing Discovery Bay Reservoir, Fresh
Water Service Reservoir and Proposed Water Supply System

235928-REP-002-02 | Rev 02 | January 2016
¥ BAY OPTAIZATION OF LAND USEX4 INTERNAL PROJECT DATARE LETE SENSTNVE

AEPOAT FOR PREP-002-2 (2018010 6F.00CX

30

31

31
31
31

Page ii



i

‘@

(@

W W

W

(B3

4

b B @ @

a »

@ &

i )

G

,

Hong Kong Resoct Comparty Limited Optimization of Land Use In Di
o Study on Dralnege, Sewerage and Water Supply Systems for Area 6f

Executive Summary

The Hong Kong Resort Company Limited (HKRCL) has been considering the
feasibility of implementing additional development areas within the existing
boundary of Discovery Bay to provide additional housing supply. A planning
statement, titled “Optimisation of Land Use in Discovery Bay” was submitted to
Planning Department (PlanD) in July 2013. A round of comments from various
government departments was received on December 2013 (ref PlanD.’s letter ( )
L1/L/DBNC/352-17 dated 17 December 2013). Another round of submission was
made in August 2014 and the corresponding set of comments was received from
various Government departments in December 2014 (ref. PlanD’s letter ( )
L1/L/DBNS/352-17(CR) dated 23 December 2014). In order to address those
comments, the development proposal has been refined accordingly and a further
round of submission was made in March 2015 and corresponding set of comments
was received from Environmental Protection Department (EPD) in May 2015 (ref.
PlanD’s letter L1/L/DBNS/352-17(CR) dated 19 May 2015). In order to address
those comments, the report has been revised accordmgly

The latest current scheme only refers to Area 6f and Area 10b. All the potential
development areas are included in the latest approved Discovery Bay Master Plan
6.0E7h(a) for development and some has been implemented.

-A study has been conducted on the latest development proposal to address the

issues relating to drainage, sewerage and water supply for Area 6f and 10b. Those
relating to noise, air quality, water quality, land contamination and ecology are
separately presented in another report.

Drainage

Discovery Bay has a network of engineering drainage system that originates from
the foot of the hills to convey the surface runoff east to the sea. The potential
development is located at the catchment with total area of 202.5 ha.

In the drainage catchment, a number of drainage box culverts [from sizes of 2m(H)
x 3m(W) to 3.8m(H) x 4.5m(W)] exist and mainly run along existing carriageway.
The existing box culverts collect surface runoff from nearly half of Discovery Bay.
They collect the runoff from natural streams of hillside as well as the urban paved
area in the centre of Discovery Bay.

The potential developments will generate increase in surface runoff due to 0.22 ha
of land area changed from unpaved to paved (equivalent to 0.1% of 202.5 ha total
catchment area). As the existing box culverts is capable to cater for the increase of
surface runoff from potential development at Area 6f, no mmgatlon measure is
recommended to the existing box culverts.

Sewerage

Sewage generated from existing Discovery Bay developments is collected by four
existing sewage pumping stations at Discovery Bay and then lifted up to DSD Siu
Ho Wan Sewage Treatment Works (SHWSTW) for further treatment and disposal
via the internal rising mains between the sewage pumping statxons and existing
450mm diameter twin rising mains laid along Discovery Bay Tunnel to

235928-REP-002-02 | Rev 02 | January 2016
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SHWSTW. SHWSTW is a chemically enhanced primary treatment (CEPT) with
design treatment capacity of 180,000 m?/d and a design peak flow of 3,750 Us.

EPD commented in May 2015 that the current capacity of SHWSTW has been
allocated for other existing and planned future developments so SHWSTW has no
spare capacity to cater for the additional sewage from the potential development at
Discovery Bay despite that additional flow due to potential developments for both
6f and 10b is only 0.8% of the current SHWSTW design treatment capacity. EPD
also advised that there is currently no plan to increase the design capacity of the
SHWSTW in the short and medium terms.

Nevertheless, the possibility of discharging additional sewage flows generated
from the Discovery Bay potential development to SHWSTW in the long term
should not be totally ruled out. For example, the Govermment is actively seeking
cavern development as a new source of land supply. If in the future, it is deemed
suitable that the existing SHWSTW can be relocated into a cavern site to vacate
valuable land for development, the relocated SHWSTW can be such designed to
accommodate the increased sewage flows from the Discovery Bay.

If SHWSTW will not be able to cater for the additional sewage generated from
Discovery Bay potential developments, two alterative sewerage options of
discharging the sewage from the Area 6f to an on-site small Discovery Bay
Sewage Treatment Works (DBSTW) to be located at either Area 6f or site of other
potential development are recommended.

Water Supply = = =

Discovery Bay falls within supply zone of Siu Ho Wan Water Treatment Works
(SHWWTW) via the Siu Ho Wan Fresh Water Pumping Station (FWPS).
SHWWTW and Siu Ho Wan FWPS have a nominal capacity of 150,000 m*d.
Allowance has been made in SHWWTW for expansion to an ultimate capacity of
300,000 m%d. An existing 1000mm / 1200 mm pumping main delivers fresh
water from Siu Ho Wan FWPS to Tung Chung Fresh Water service reservoir.
Fresh water is further pumped by Discovery Bay Fresh Water Booster Pumping
Station via a 450mm branch-off pipe from the existing 1200 mm fresh water main.
A 450 mm diameter outlet pumping main of Discovery Bay FWPS, laid along
Discovery Bay Tunnel, delivers fresh water to Discovery Bay Fresh Water
Service Reservoirs No. 1 and No. 2 for fresh water supply to Discovery Bay.

The existing capacity of the SHWWTW is already insufficient to supply the
existing developments and other concurrent developments within the supply zone
of SHWWTW. Therefore, SHWWTW and Siu Ho Wan FWPS are expected to be
upgraded to a reported capacity of 300,000 m*/d irrespective of the Discovery Bay
potential developments. Spare capacity of the upgraded SHWWTW and upgraded
Siu Ho Wan FWPS with 300,000 m*/d capacity will then be adequate to supply
additional fresh water to Discovery Bay potential development at Area 6f, which
has estimated mean daily fresh water demand of 512 m%/d (equivalent to 0.17% of
the ultimate upgraded capacity of SHWWTW),

If the expanded SHWWTW still cannot provide fresh water éupply to the potential
development areas of Discovery Bay, an aiternative fresh water supply scheme to
abstract raw water from Discovery Bay Reservoir, treat by a new water treatment

235828-REP-002-02 | Rev 02 | January 2016
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plant and distribute by new water mains is recommended. An analysis has been
carried out and confirmed that the existing reservoir has sufficient storage volume
to supply the additional fresh water demand even during a drought year.

Additional flushing supply to the potential development Area 6f will be provided
from the existing Discovery Bay Reservoir. It has been checked that the existing
reservoir has enough storage even during a drought year to meet this additional
flushing water demand.

To facilitate the Discovery Bay potential developments, new water mains
including fresh and flushing water mains are required for water supply to potential
development Area 6f.

235928-REP-002-02 | Rev 02 | January 2018
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Study on Drainage, Sewerage and Water Supply Systers for Area 61

Introduction

1.1
1.1.1

1.1.2

1.1.3

1.14

1.2
1.2.1

1.2.2

1.2.3

Background

The Hong Kong Resort Company Limited (HKRCL) has been
considering the feasibility of implementing additional development
areas within the existing boundary of Discovery Bay to provide
additional housing supply.” A planning statement, titled “Optimization
of Land Use in Discovery Bay” was submitted to Planning
Department (PlanD) in July 2013. A round of comments from various
government departments was received on December 2013 (ref
PlanD.’s letter (L1/L/DBNC/352-17 dated 17 December 2013).

Another round of submission was made in August 2014 and the
corresponding set of comments was received from various
government departments in December 2014 (ref. PlanD’s letter ( )
L1/L/DBNS/352-17(CR) dated 23 December 2014). A further round
of submission was made in March 2015 and only comments from

- Environmental Protection Department (EPD) were received in May

2015 (ref. PlanD’s letter L1/L/DBNS/352-17(CR) dated 19 May
2015). ‘ :

Ove Arup & Partners HK Ltd (Arup) has been appointed by HKRCL
to conduct assessments to address those comments relating to
environmental aspects including noise, air quality, water quality, land
contamination, ecology, sewerage and drainage, and water supply.

This report addresses those comments relating to drainage, sewerage
and water supply for Area 6f, taking into account the cumulative
impact of the concurrent development at Area 10b. Those relating to
noise, air quality, water quality, land contamination and ecology are
separately presented in another report. '

Overview of Potential Development Proposal

After receiving the comments from various government departments
in December 2013, December 2014 and May 2015, HKRCL has been
optimising the development proposal to address those comments.
Under the current planning proposal, a total of 476 nos. of flats with
an estimated total population of 1,190 would be developed in Area 6f,
which has a site area of 8,300 m?.

Figure 1 illustrates the locations of the potential development area 6f
and more relevant description on the details of the potential
development area are given in Section 2.

It is noted that there is another potential development in Area 10b of
Discovery Bay for residential development (site area of 63,000 m? and
estimated total population of 2,813). For the purpose of the study on
drainage, sewerage and water supply, the cumulative impacts from
both potential developments at Area 6f and Area 10b have been
considered.

235028-REP-002-02 | Rev 02 | January 2016
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1.2.4 It should also be noted that all the potential development areas are
included in the latest Discovery Bay Master Plan (some developments
has already been implemented), despite the fact that some of their
development parameters are proposed to be amended. The latest
Discovery Bay Master Plan was approved in principle awaiting only
revised land premium offer from Lands Department.

1.3 Key Objectives and Scope of this Study

1.3.1 The key objectives and scope of this study are given below:

235026-REP-002-02 | Rev 02 | January 2016

Obtain and examine existing drainage, sewerage and water supply
records;

Carry out site inspections;

Estimate the surface runoff based on the proposed ‘development
scheme and determine capacity of existing drainage system
immediately downstream of the potential developments;

Assess the effect of the potential development on the existing
drainage system and assess any mitigation measures are required;

Describe in board terms the new sewerage infrastructure needed
to serve the potential development;

Conduct a detailed water demand assessment for the proposed
development scheme and examine rainwater collection in existing
catchment of the Discovery Bay Reservoir in the drought year as
the worst scenario for flushing water supply;

Recommend conceptual water supply to meet the demand of the
additional development; and

Describe in board terms the new water supply infrastructure
and/or upgrading requirements of the existing reservonr and water
treatment facilities are required. : '
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2.1
2.1.1.1

2.1.1.2

2.2
2.2.1.1

2.2.1.2

23
2.3.1

235926-REP-002-02 | Rev 02 | J2

Project Description

Background

The Discovery Bay development is a self-contained sub-urban
residential development comprising mainly low-density private
housing, situated in the eastern part of Lantau Island covering a total
land area of about 650 hectares. There are currently around 8,300 nos.
of residential flat with total population around 15,000.

Discovery Bay falls within the ambit of the Discovery Bay Outline
Zoning Plan (Discovery Bay OZP) which was first approvéd on 21
March 2003. The current approved OZP limits the population to
25,000 (i.e. 10,000 nos. of rcsndentlal flat), which is reflected in the
latcst Master Plan

 Development Area Description

Area 6f is located south of Parkvale Viliage in Parkvale Drive. Site
observation reveals that the site has partly been previously formed and
cleared, and is mainly occupled by grassland

The current permissible land use for Area 6f in the Discovery Bay
OZP is “Other Specified Uses” for staff quarters. Within Area 6f, it is

~ proposed to have residential buildings, together with the necessary

infrastructure and landscaping elements.

TentatiVe Implementation Progf_amme

According to the latest design, the tentative time for the occupation of
the potential development areas would be beyond 2020 and this actual
date would be revnewed throughout the design process.
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3 Site Inspection

3.1 Several site visits were carried out in April — June 2014 to inspect
existing public and Discovery Bay’s private drainage, sewerage and
water supply infrastructures. The following tables present the site
photos for some major infrastructures components, which will be
discussed in this study. Figure 1 illustrates respective location of
these infrastructures.
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4

Study on Drainage, Sewerage and Water Supply Systems for Area 6f

Drainage Study

4.1
4.1.1.1

4.1.2

4.1.2.1

4.1.2.2

4.1.2.3

235928-REP-002-02 | Rev 02 | January 2016

Methodology and Guidelines

The drainage study reviews the existing drainage catchment and
systems at the Discovery Bay. It assesses the potential drainage
impacts due to the potential development Area 6f and identifies the
necessary drainage mitigation measures and proposed drainage system
for Area 6f. This section presents the design method, parameters and -
criteria used for this drainage study.

Design Method

Stormwater drain capacity will be calculated based on the Continuity
Equation: ,

Q =AV _
Where Q = full flow capacity in m*/s
A = cross-sectional area in m?

\Y% = velocity at full bore flow in m/s

Velocity at full-bore flow is based on the Colebrook-White equation:
\% = +(32gRS)"0.5 log {(ks/14800R) +
(1.255v/R(32gRS)"0.5)}
Where g = acceleration due to gravity in m/s*
R = hydraulic radius in m
S = gradient
ks = roughness in mm

v = kinematic viscosity of water in m*s

Peak stormwater runoff rate will be calculated using Rational Method:

Q =(0.278CiA - ..
Where Q = peak stormwater mrioﬁ' ixifm’/s -
C = runoff coefficient -
i = design mean intensity of r i
A = area of catchment in km? '

The design mean intensity of rainfall is based on
accordance with DSD Stormwater Des1g11 Man

(DSD SDM):
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i =a/(tc +b)*c
Where tc = time of concentration in minutes

a, b, ¢ = storm constants
4.1.3 Codes of Practice and Design Manuals

4.1.3.1 The assessment has been carried out in accordance with DSD SDM.
4.2 Design Parameters

4.2.1 Drainage System Capacity

4.2.1.1 Capacity of the proposed stormwater drainage system will be designed
to cater for return period design peak flow as follows:

e 1 in 50 years return period design peak flow for urban drainage
branch systems

e 1in200 years.retum period design peak flow for urban drainage
trunk systems (equivalent to 1,800 mm diameter pipe or larger)

4.2.1.2 To account for the effect of materials deposited in the drainage
systems between desilting cycles, the following reduction of flow area
is assumed in accordance with DSD SDM:

s 5% reduction of flow area if the pipe gradient is greater than 1 in
25

e 10% reduction of flow area in other cases

4.2.1.3  Return period storm constants for calculation of rainfall intensities are
obtained from DSD SDM and listed as follows:

o 1in 50 years return period: a= 687; b =4.2; and ¢ = 0.42
¢ 1in 200 years return period: a = 766; b =4.1; and ¢ = 0.40

4.2.2 .Runoff CoefTicient

Paved Area

Unpaved Area 0.3

423  Time of Concentration |
Time of concentration (tc) is the shortest time in which all parts of the

upstream catchment will contribute to the flow at the point of
calculation. This is given by the equation:

o =tet+tf

235028-REP002-02 | Rov 02 | Jonuary 2018 Page 10
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Where te = time of entry

tf = time of flow

The time of entry, which is equivalent to time of concentration for a
natural catchment, is calculated using the Brandsby William’s
Equation as follows:

to = 0.14465L
H0.2 AO.I
Where  to = time of concentration of a natural catchment (min.)
A = catchment area (m?)
H = average slope (m per 100m) of the natural flow

L = distance (m) of the natural flow
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4.3
4.3.1

4.3.2

4.3.3

4.3.4

4.4

Study on Drainage, Sewerage and Water Supply Systems for Area 6f

Existing Drainage System

Discovery Bay has a network of engineering drainage system that
originates from the foot of the hills to convey the surface runoff east
to the sea. The existing drainage layout plan is illustrated in Figure 2.
A description of this existing drainage system is provided below.

The potential development at Area 6f is located in a natural hillside
catchment with a total area of 202.5 ha, shown as the green catchment
in the following Figure.

[ L L -,

ﬂ}s\;
"

R

D

2

N

There are a number of drainage box culverts of varying sizes from 2m
H) x 3m (W) to 3.8m (H) x 4.5m (W) that mainly run along the
existing Discovery Bay Road . These existing box culverts collect
surface runoff from nearly half of Discovery Bay, including runoff
from the natural hillside slopes as well as the urban paved area in the
centre of Discovery Bay.

* The uphill catchment of Discovery Bay, i.e. Steep natural vegetated

terrain at high elevation, is collected by a catchwater system to
intercept and divert the hillside surface runoff southwest to the
existing Discovery Bay Reservoir.

Potential Drainage Impacts
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4.5

4.5.1.1

4.5.1.2

4.5.1.3

235928-REP-002-02 | Rev 02 | January 2016

Study on Drainage, Sewerage and Water Supply Systems for Area &f

The total site area of Area 6f is 0.83 ha. The potential Area 6f
development will increase surface runoff due to 0.22 ha of land area
changed from unpaved to paved surface (equivalent to 0.1% of 202.5
ha total catchment area). The expected impact on the existing drainage
system and the requirement for any measures to accommodate the
increase of surface runoff are discussed below.

Table 4.1 summarizes the change in catchment area from existing to
proposed conditions. :

Table 4.1: Summary of Catchment Area Changes

Downstream Exlstmg /
_ Potential
Dralnage i)evelb' ment
System el
2 Om x 3 Om Existing Area 44.2 . 16.1 16.1 -
BC : .
3.4mx 4.5m Area 6f 1406 6.2 6.44 0.22
BC : : —
3.8mx 4.5m | pyisting Area 17.7 17.7 17.7 -
BC - : ' '
Total= = 202.5 0.22

Evaluation of Drainage Impacts, Mitigation
Measures and Proposed Drainage

The peak flow discharge to the existing box culverts due to the
increase in surface runoff from potential development Area 6f as well
as the capacities of existing box culverts have been estimated ahd
attached in APPENDIX B1. It shows that all the existing box culverts
are capable to cater for the increase in surface runoff. Return periods
of 50 and 200 years are adopted for branch and trunk< system
respectively for assessment (see Section 4.2.1. l)

drainage impact is anticipated.
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Study on Drainage, Sewerage and Water Supply Systems for Area 61

Sewerage Study

3.1
S.1.1.1

5.1.2

5.1.2.1

5.1.2.2

513

5.1.3.1

285826-REP-002-02 | Rev 02 | January 2018

Methodology and Guidelines

The sewerage study estimates the sewage flows to be generated from
potential development Area 6f. It reviews the existing sewerage
system within the Discovery Bay and its discharge to the public
sewerage and sewage treatment facilities at Siu Ho Wan. It
recommends the sewerage collection, treatment and disposal scheme
for the potential development Area 6f. This section presents the
design method, parameters and criteria used for this sewerage study.

Design Method 7

Se\INerr capacity will be calculated based on the Continuity Equation:

Q =AV

Where Q = full flow capacity in m*s

A = cross-sectional area in m?

\Y% = velocity at full bore flow in m/s

Velocity at full-bore flow is based on the Colebrook-White equation:
\Y =-(32gRS)"0.5 log {(ks/14800R) +
(1.255v/R(32gRS)"0.5)}
Where g = acceleration due to gravity in m/s?
R =hydraulic radius inm
S = gfadient |
ks = lloughness inmm

v = kinematic viscosity of water in m%s
Codes of Practice and Design Manuals

The assessment has been carried out in accordance with the guidelines
set out in EPD Report No. EPD/TP1/05 Guidelines for Estimating
Sewage Flows (GESF) for Sewage Infrastructure Planning Version
1.0 and in-accordance with DSD Sewerage Manual (2013) [(Part 1:
Key Planning Issues and Gravity Collection System (3" Edition) and
Part 2: Pumping Station and Rising Main (2™ Edition))
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay

Study on Drainage, Sewerage and Water Supply Sysiems for Area 61

5.2 Design Parameters
5.2.1 Unit Flow Factors
5.2.1.1  Unit flow factor is the average sewerage flow (average dry weather
flow or ADWF) contributed by one unit of sewage source (person,
employee or unit area) per day. According to Guidelines for
Estimating Sewage Flows for Sewage Infrastructure Planning (GESF)
published by EPD, the recommended unit flow factors are
summarized in following Table 5.1:
Table 5.1: Unit Flow Factor
Domestic
Public Rental Housing 0.19
Private R1 0.19
Private R2 027
Private R3 0.37
Private R4 . ~ 037
Traditional Village 0.15
Permanent Housing 0.23 M
Commercial
Commercial Employee 0.08
Commercial activities:
S1(37 -
S23D 045
3 (J2) 025
S4.(J9) 0.15
S5 (J5) -
S6 (J4) -
S7(J4 -
S8 (J3) 0.10
S9(Jio) 1.50
S10(J10) 1.50
S11 (J3) 0.10
S12 (J6) -
S13 (J6) -
S14 (J6) -
SI15(J12) -
S16 (J11) 0.20
S17 (311) 0.20
S18 (J11) 0.20
S19(J11) 0.20
Industrial
Industrial Employee 0.08
Industrial Activities 0.20
Institutional
School Student 0.04
235926-REP-002-02 | Rev 02 { January 2016 Page 15
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Hong Kong Resort Company Limited Optimization of Land Use In Discovery Bay
Study on Drainage, Sewerage and Water Supply Systems for Area 6f

Note: ) Permanent housing for North Lantau catchment wide planning

5.2.2 Peaking Factors

5.2.2.1 Peaking factors cater for seasonal/diurnal fluctuation and normal
amount of infiltration and inflow. The peaking factors shall be in
accordance with GESF and are shown in Table 5.2.

Table 5.2: Peaking Factors for Various Po uiation Ranges

Sewers
< 1,000 8 6
1,000 — 5,000 6 5
5,000 — 10,000 5 4
10,000 ~ 50,000 4 3
> 50,000 Max (7.3/N%!* | 2.4) Max (6/N*'”5 | 1.6)
Sewage Treatment Works, Preliminary Treatment Works and Pumping
Stations
< 10,000 ) 4 3
10,000 — 25,000 3.5 2.5
25,000 - 50,000 s 3 - -2 -
> 50,000 Max (3.9/N%%5 2.4) Max (2.6/N°%5 | 1.6)
Note:

N = Contributing population in thousands.
Contributing population = Calcuiated total average flow (m*/d) / 0.27 (m¥/d)

5.3 Sewage Flow Estimation

5.3.1 The potential development at Area 6f will generate 440 m®/d as shown
in Table 5.3 below.

Table 5.3: Sewage Flow Estimation Summa

 Note: ® R3 residential type is adopted for potentiai development

235928-REP-002-02 | Rev 02 | January 2018 Page 16
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5.3.2

5.4
5.4.1

S5.4.2
5.4.2.1

5.4.2.2

235928-REP-002-02 | Rev 02 | January 2018

Study on Drainage, Sewerage and Water Supply Systems for Area 6f

For the purpose of assessing the potential impact on the existing
sewerage and sewage treatment facilities, sewage flow generated from

. another potential development at Area 10b will also be considered.

With a residential population of 2,813, the estimated sewage flow
generation from potential development at Area 10b is 1,041 m3/day.

Existing Sewerage System

Sewage generated from existing Discovery Bay development is
collected by three existing sewage pumping stations (i.e. Sewage
Pumping Station No. 1, No. 2, No 3 and No. 4) at Discovery Bay and
then lifted up to DSD Siu Ho Wan Sewage Treatment Works
(SHWSTW) for further treatment and disposal via internal rising
mains between the sewage pumping stations and existing 450mm
diameter twin rising mains laid along Discovery Bay Tunnel. Existing
sewerage system is illustrated in Figure 3.

Siu Ho Wan Sewage Treatment Works

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 scope of the project included increasing the
treatment capacity of SHWSTW to 180,000 m*/d and a peak flow of
3,750 /s so as to cater for the increase in sewage flow. Space was
previously reserved for further extension to around 5,000 I/s.

Currently SHWSTW receives sewage from Hong Kong International
Airport, Tung Chung, Disneyland, Penny’s Bay, Sunny Bay,
Discovery Bay and Siu Ho Wan. Catchment area of SHWSTW is
shown as follows:

N
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3.5

3.5.1
5.5.141

5.6

3.6.1

5.6.1.1

5.6.2

235028-REP-002-02 | Rev (2 | January

Study on Drainage, Sewerage and Water Supply Systems for Area 6f

Siu Ho Wan Sewage Treatment Works Catchment Area

_ Evaluation of Sewerage Impaéts and Mitigation

Measures

Siu Ho Wan Sewage Treatment Works

EPD advised in May 2015 that the design capacity of the SHWSTW
has been allocated for the treatment of the sewage arising from the
development of the Expansion of Hong Kong International Airport
into a Three Runway System, the new town development under Tung
Chung New Town Expansion and the Penny’s Bay Phase 2
development, etc. Therefore, SHWSTW has no spare capacity to cater
for the sewage arising from any proposed Discovery Bay further
development and the Sewerage Authority has no plan to increase the
design capacity of the SHWSTW in the short and medium terms.

Proposed Sewerage System

Option 1 — Discharge to Siu Ho Wan Sewage Treatment

| Works

Although EPD has indicated that the SHWSTW has no spare capacity
to cater for the sewage arising from any proposed Discovery Bay
further development, the possibility of discharging additional sewage
flows from the potential development Area 6f to SHWSTW in the
long term should not be totally ruled out. For example, the
Government is currently actively seeking cavern development as a
new source of land supply. If in the future, it is deemed suitable that
the existing SHWSTW can be relocated into a cavern site to vacate
valuable land for development, the relocated SHWSTW can be such
designed to accommodate the increased sewage flows from the
Discovery Bay.

Option 2 — New Discovery Bay Sewage Treatment
Works at Area 6f -

Page 18
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Hong Kong Resort Company Limited Optimization of Land Usa In Discovery Bay

5.6.2.1

5.6.2.2

5.6.2.3

5.6.3

5.6.3.1

5.6.3.2

5.6.3.3

3.6.3.4

Study on Dralnage, Sewerage and Water Supply Systems for Area 6{

Under option 2, a new small DBSTW at Area 6f will be proposed to
only treat the sewage generated from potential development at Area 6f.
The treatment capacity of this new proposed DBSTW at Area 6f is
required to be 440 m*/d according to Table 5.3.

This STW will treat sewage only from 2 single residential towers for
476 units at Area 6f so it is considered not an efficient sewage
planning strategy.

The quality of the treated sewage effluent from the new DBSTW at
Area 6f will be required to meet the WPCO standards.

Option 3 — New Discovery Bay Sewage Treatment
Works at Other Potential Development Area (Area 10b)

It is noted that there is another potential development in Area 10b of
Discovery Bay and it proposed a new local DBSTW is proposed at
this Area 10b. It is proposed that the treatment capacity of the new
DBSTW be 1,481 m*/d, i.e. to cater for the additional sewage flows
generated from both potential development Areas 6f and 10b.

Since the proposed development Area 6f and Area 10b are located
about 1 km apart, it will require long length of new sewerage works
along the Discovery Valley Road and Discovery Bay Road to convey
the sewage from Area 6f to new DBSTW located at Area 10b. To
optimise the new sewerage system design to be more cost-effective, it
is proposed to discharge the sewage generated from Area 6f (i.e.
ADWF 440 m*/d) to the adjacent existing Sewage Pumping Station
No. 1 through a new 150mm gravity sewer connection (see
APPENDIX B2 for calculation detail). At the same time, it is
proposed that the existing sewerage network near Area 10b will be
modified such that existing sewerage system conveying some 440
m3/d sewage from the existing Discovery Bay Development will
instead by discharged to the new DBSTW at Area 10b. As a result, the
total sewage flow to SHWSTW remains the same as existing and the
total sewage flow to DBSTW at 10b is still 1,481 m%/d.

Since there will be no increase in the sewage flow discharge to any
section of the existing sewerage network, no upgrading of the existing
system is required.

Similarly, the quality of the treated sewage effluent from the new
DBSTW at Area 10b will be required to meet the WPCO standards.

235928-REP-002-02 | Rev 02 | January 2016 Page 19
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Hong Kong Resost Company Limited Optimization of Land Usae in Discovery Bay
Study on Drainage, Sewerage and Water Supply Systems for Area 6f

5.6.4  Septicity of Sewage due to New Sewage Pumping Station
and Rising Main

5.6.4.1 Septicity becomes a problem when the retention time of sewage in the
main is long and the temperature is high or the incoming sewage to
the pumping station is already septic. If there is lack of oxygen during
degradation process, septic conditions will occur which will result in
the formation of hydrogen sulphide. This causes an offensive smell
and is health hazard, Detailed study to examine necessary control
measures of septicity will be carried out during detailed design.
Example of septicity measures to be considered include:

e  Pre-aeration in the wet well of the pumping station
o Adding controlled dosagé of nitrate solution

o Frequent maintenance of wet well

¢ Injection of oxygen into rising main

¢ Twin or multiple rising mains with different size to suit for
different flow conditions

235928-REP-002-02 | Rev 02 | January 2016 . Page 20
BAY OF LAND USED4 INTERNAL PROJECT O AL

REPORT FOA SPALA.002-02 (IOENIM $F.DOCK

12,

1=

3

« o
I

oL

AN

g A



@&/ &/ &/ @/ G

@/ & L2

Hong Kong Resort Company Limited Optimization of Land Usa In Discovery Bay

Study on Drainage, Sewerage and Water Supply Systems for Area 6f

Water Supply Study

6.1
6.1.1.1

6.1.2

6.1.2.1

6.1.3

6.1.3.1

6.2

6.2.1
6.2.1.1

235928-REP-002-02 | Rev 02 | January 2016

Resndentlal

Methodology and Guidelines

The water supply study reviews the existing water supply systems for
Discovery Bay. It estimates the fresh and flushing water demands
from potential development Area 6f and recommends water supply
options to supply the new development area. This section presents the
design method, parameters and criteria used for this water supply
study.

Design Method

Water main capacity will be calculated based on the Continuity
Equation:

Q =AV .
Where Q = full flow capacity in m*/s
A = cross-sectional area in m?
\Y4 = velocity at full bore flow in m/s

Codes of Practice and Design Manuals

In accordance with WSD’s DI No. 1309 “De.sign Criteria”, the
following design parameters and peak demand factors are adopted for
the design of proposed fresh and salt water supply systems.

Design Parameters

Unit Demand

The unit water demands for the residential water demand estimate
listed in WSD’s DI 1309 are shown in Table 6.1 below. Since no
detailed breakdown of zone types is available at this stage of Study,
water unit demand for R3 has been adopted to Sl.lltS the potential
developments. o

Table 6.1: Fresh and Flushing Water Unit Dcmand £ Demand
Estimate

Public Rental 140
Housing -

AEPORT FOR SARER-002-00 (20180108) 6F DOCX
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Hong Kong Rasort Company Limited Optimization of Land Use in Discovery Bay
Study on Orainage, Sewerage and Water Supply Systems for Area 6f

R1 Litre/head/day
R2 300 70 Litre/head/day
R3 390 70 Litre/head/day
R4 390 70 Litre/head/day
Village 230 70 Litre/head/day
Commercial
General 40 - 20 Litre/m? GFA/day
Hotel 1200 -- 140 Litre/room/day
Hospital 455 “- 295 Litre/bed/day
School Student 25 -- 25 Litre/head/day

6.2.2  Water Treatment Works Capacity:
o  Fresh water system — 1.2 times mean daily demand

6.2.3  Service Reservoir Capacity:
e  Fresh water system (Secondary) — 85% of mean daily demand for

isolated supply zones.

6.2.4 Peak Flow Rates in Pumping Main:

e  Fresh water system — 1.5 times mean daily demand
_ e  Salt water system — 1.5 times mean daily demand

6.2.5 Peak Flow Rates in Distribution Main:
o  Fresh water system — 3 times mean daily demand
e  Salt water system — 2 times mean daily demand

6.2.6 Residual Head Requirement:
e  Fresh water system — 20m
e  Salt water system — 15m

6.2.7 Maximum Flow Velocity for Pumping Main:
e 3 m/s under peak flow, for pumping main

6.2.8 Maximum Flow Velocity for Distribution Main:

‘e >DN700<3m/s

e DN700to DN525 <2.5 m/s
e DN450to DN375 <2 nv/s
e DN300to DN200 <1.5 m/s

2350268-REP-002-02 | Rev 02 |Juﬁiy 2018 : Page 22
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay

6.3
6.3.1

Table 6.2: Water Demand Estimation Summary

Study on Drainage, Sewerage and Water Supply Syslems for Area &f

Water Demand Estimation

The potential development at Area 6f will generate 512 m%/d (464+48)
fresh water demand and 83 m%d flushing water demand based on
1,190 residential populations, as shown in Table 6.2 below.

ter Demand | Y
@id® | Flushing W
resh | Service D"“’“'d @
. - ater | -~ Trades’
Area 6f Residential 47.6 833
Area 10b | Residential 2,813 1,097.1 112.5 196.9
Total Resident = 4,003 1,721.3 280.2

Note: (" R3 residential type is adopted for potential development, i.e. fresh water unit demand =
0.390 m*head/day; service trades unit demand = 0.040 m*/head/day; and flushing water unit
demand = 0.070 m*/head/day.

6.3.2 For the purpose of assessing the potential impact on the existing
water supply infrastructure, water demand from another potential
development at Area 10b will also be considered. With a residential
population of 2,813, the estimated fresh and flushing water demands
from Area 10b is 1,210 m*/d and 197 m%day respectively.

6.4 Existing Fresh Water Supply System

6.4.1 Discovery Bay falls within supply zone of Siu Ho Wan Water
Treatment Works (SHWWTW) and the Siu Ho Wan FWPS. Supply
zone of SHWWTW is shown below and the existing fresh water
supply system is illustrated in Figure 4.

e
235928-REP-002-02 | Rev 02 § January 2016 Page 23
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay

6.4.2
6.4.2.1

6.4.3
6.4.3.1

6.4.4
6.4.4.1

6.4.5
6.4.5.1

6.5
6.5.1.1

6.5.1.2

6.5.1.3

Study on Drainagae, Sewerage and Water Supply Systems for Area 61

Siu Ho Wan Water Treatment Works Supply Zone

Siu Ho Wan Water Treatment Works

SHWWTW was commissioned in November 1996 and has a nominal
capacity of 150,000 m*d. Allowance has been made for expansion to
an ultimate capacity of 300,000 m%/d. Currently, the average water
supply is approximately 46,000 m%/d. This includes flushing water
supply to Tung Chung, Siu Ho Wan, Tai Ho Wan and Ngong Ping.

Siu Ho Wan Fresh Water Pumping Station

Treated water from SHWWTW with capacity of 150,000 m*d is
delivered by Siu Ho Wan FWPS to Tung Chung Fresh Water Service
Reservoir via existing 1000mm / 1200mm fresh water main.

Discovery Bay Fresh Water Booster Pumping Station

Discovery Bay Fresh Water Booster Pumping Station delivers fresh
water to Discovery Bay via a 450mm branch-off pipe of the existing
1200 mm fresh water pumping main from Siu Ho Wan FWPS to Tung
Chung Fresh Water Service Reservoir. A 450 mm outlet pumping
main of Discovery Bay Fresh Water Booster Pumping station, laid
along Discovery Bay Tunnel, delivers fresh water to the Discovery
Bay Fresh Water Service Reservoirs No. 1 and No. 2 for distribution
to the Discovery Bay.

Discovery Bay Fresh Water Service Reservoir

There are two fresh water service reservoirs in Discovery Bay, namely
Discovery Bay Fresh Water Service Reservoirs No. 1 and No. 2. They
are interconnected and located at the same level of around +95 mPD
with top water level of +101 mPD. Discovery Bay Fresh Water
Service Reservoirs No. 1 and No. 2 have capacities of 7,250 m> and
2,992 m? respectively. Total capacity of these two service reservoirs is
10,242 m3, .

Existing Flushing Water Supply System

Discovery Bay has its own flushing water supply system by
intercepting existing hillside runoff by catchwater to the Discovery
Bay Reservoir for flushing purpose. Existing flushing water supply
system is illustrated in Figure 4.

The existing Discovery Bay Reservoir also provides both fresh and
flushing water supply to the adjacent Nim Shue Wan Village.

Discovery Bay Reservoir collects and stores rainwater to supply
flushing water to existing Discovery Bay developments and fresh and
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay

6.6

6.6.1

6.6.1.1

6.6.1.2

6.6.1.3

6.6.1.4

6.6.1.5
6.6.1.6

235928-REP-002-02 | Rev 02 | January 2016

Study on Drainage, Sewerage and Water Supply Systems for Area 6¢

flushing water to Nim Shue Wan Village. It has a rainwater catchment
area of around 138 ha, including 18 ha of the reservoir itself (at top
water level). Summary details of the Discovery Bay Reservoir are
provided in Table 6.3.

Table 6.3: Description of Di'snc;oye_’ Ba R ervoi_r

Discovery Bay Discovery Bay | 3,400,000 +125 +175
Reservoir and Nim Shue '
Wan Village

Evaluation of Fresh Water Supply Impacts and
Mitigation Measures

Fresh Water Supply Option 1 — Supply from Siu Ho
Wan Water Treatment Works

Siu Ho Wan Water Treatment Wbrks and Siu Ho Wan Fresh
Water Pumping Station

Fresh water to the potential development areas (both Areas 6f and 10b)
is proposed to be supplied by the SHWWTW.,

The existing capacity of the SHWWTW is already insufficient to
supply the existing developments and other concurrent developments
within the supply zone of SHWWTW., However, the future expansion
works of SHWWTW and Siu Ho Wan FWPS to a capacity of 300,000
m*/d should be adequate to supply both its catchment and additional
fresh water (1,721 m*/d) to Discovery Bay potential developments at
both Area 6f and 10b (i.e. 0.57% of 300,000 m>/d ultimate upgraded
capacity of SHWWTW).

Existing capacity of Siu Ho Wan FWPS is same as SHWWTW
(150,000 m*/d). Upgrading of Siu Ho Wan FWPS to 300,000 m*/d
would be necessary.

Discovery Bay Fresh Water Booster P_umping Station

Existing Discovery Bay Fresh Water Booster Pumping Station has
four pump bays and house three pump sets (2 duty and 1 standby)
with a reliable output of about 15,120 m*d (87.5 L/s each with
100.5m head) to deliver fresh water to Discovery Bay. It will be
capable of delivering the total fresh water demand of Discovery Bay
including the Discovery Bay potentlal developments at both Area 6f
and 10b (12,574 m*/d) as shown in Table 6. 6. .
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Hong Kong Resort Company Limited Optimization of Land Usa In Discovery Bay
Study on Drainage, Sewerage and Water Supply Systems (or Area 6f

’lfab_le 6.6: Total Fresh Water Demand of Discovery Ba

Existing Discovery Bay Residential 0.390+ 0.04

Development 4,100 School 0.025
Discovery Bay potential . .
+0.
development Areas 6f 1,190 Residential 0.390 + 0.04 512
Discovery Bay potential ca
. +0.
development Areas 10b 2,813 Residential 0.390 + 0.04 1,210
Total MDD = 12,574

6.6.1.7  The existing 450 mm pumping main from Discovery Bay Fresh Water
Booster Pumping Station to Discovery Bay has been checked to be
capable of meeting total fresh water demand of Discovery Bay and
potential development. No upgrading of this trunk main would be
envisaged. Detailed calculations are provided in APPENDIX B3.
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6.6.1.8

6.6.1.9

6.6.1.10

6.6.2

6.6.2.1

6.6.2.2

6.6.2.3

Table 6.7: Total Water Demand from Discovery Bay Reservoir

Study on Drainage, Sewerage and Waler Supply Systems for Area 61

Fresh Water Service Reservoirs at Discovery Bay

According to WSD’s DI 1309, fresh water service reservoir requires
total storage capacity of 0.85MDD (for isolated water supply zones),
i.e. 11,136 m%d x 0.85 = 9,660 m® (to supply additional potential
development at Area 6f only) and 12,574 x 0.85 = 10,688 m? (to
supply additional potential development at both Area 6f and 10b).
Detailed calculations are provided in APPENDIX B3 and summary of
total fresh water demand of Discovery Bay is provided in above Table
6.6. ‘

Total capacity of existing Discovery Bay Fresh Water Service
Reservoirs No. 1 and No. 2 is 10,242 m? (7,250m> + 2,992m*) > 9,660
m>. Therefore, the storage volume is adequate for the existing
Discovery Bay development and potential development at Area 6f.
The storage volume of the existing reservoirs is marginally below
0.85MDD of the ultimate fresh water demand from the existing
Discovery Bay and the potential developments for both 6f and 10b
(total 10,688 m®). Therefore, additional fresh water storage of 446m’
will be required considering the cumulative effects including both
Area 6f and Area 10b. Detailed calculations are provided in
APPENDIX B3.

Fresh Water Supply Option 2 — Supply from Discovery
Bay Reservoir

If in the event that the SHWWTW and Siu Ho Wan FWPS cannot be
expanded to match with the programme of the potential development
at Discovery Bay, alternative fresh water supply proposal that does
not rely on the expansion of SHWWTW will be required.

It is proposed that a new private fresh water supply system within
Discovery Bay to supply the additional fresh water demands from the
potential developments Areas 6f and 10b. Fresh water is proposed to
be supplied from the existing Discovery Bay Reservoir.

Discovery Bay Reservoir has an invert level of 125mPD, a top water
level of 175mPD and total of 3,400,000 m® storage. The existing
Discovery Bay Reservoir supplies flushing water to Discovery Bay
and both fresh and flushing water to the nearby Nim Shue Wan
Village. Under this fresh water supply option 2, the existing
Discovery Bay Reservoir will be extended to also supply fresh (and
flushing) water supply for the potential development areas, as shown
in Table 6.7 below. -
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Flushing Demand from 25,000 Residential 0.07 1,750

and 10b

Existing Discovery Bay

Development 4,100 School 0.025 1025 -
Fresh and Flushing 150 Residential | 0.23+0.04+0.07 51
Water Demand from + Service

Existing Nim Shue Wan ' Trades

Village

Fresh and Flushing 4,003 Residential | 0.39+0.04+0.07 2,001.5

Demand from Discovery
Bay potential
development Areas 6f

6.6.2.4

6.6.2.5

6.7

6.7.1
6.7.1.1

Total = 3,905

An analysis has been carried out to check the adequacy of water
supply for the Discovery Bay Reservoir during a drought year. From
the data collected from Hong Kong Observatory between year 2000 to
2014, the 12 month period from October 2010 to September 2011 has
been selected as the drought year for assessment. Based on the lowest
reservoir water level recorded between March 2008 and March 2014
(including the drought year), it has been conservatively estimated by
taking into consideration all inflows and outflows to and from the
reservoir that the remaining storage volume of Discovery Bay
Reservoir after the drought year is around 0.36 million m®. This
means after taken into account of the various water demands from the
existing and proposed developments of Discovery Bay and Nim Shue
Wan Village and the reservoir evaporation loss throughout the drought
year, the remaining reservoir volume after the drought year still has
more than equivalent of 3 months of total water demand of 0.35
million m3, (i.e. 3,905 m3/d x 90 days). It demonstrates the Discovery
Bay Reservoir has adequate storage to provide additional fresh (and
flushing) water supply to both the potential developments at Area 6f
and 10b. The relevant calculations for checking the capacity of
Discovery Bay Reservoir in drought year are provided in APPENDIX
B3.

A new water treatment works will be needed to treat the abstracted
water from the Discovery Bay Reservoir before distribution to the end
users. :

Evaluation of Flushing Water Supply Impacts
and Mitigation Measures
Discovery Bay Reservoir

Discovery Bay Reservoir provides flushing water to existing
Discovery Bay and both fresh and flushing water to Nim Shue Wan
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Village. Following the current flushing water supply arrangement,
flushing water for the potential development Areas 6f and 10b is
proposed to be supplied by the Discovery Bay Reservoir. Detailed
calculations are provided in APPENDIX B3 and a summary of total
water supply from Discovery Bay Reservoir is provided in Table 6.8.

Table 6.8: Total Wat

Deman(_i' fro_m Disc very Bra Rese

Flushing Demand from Residential 0.07
Existing Discovery Bay 4,100 School 0.025 102.5
Development
Fresh and Flushing 150 Residential | 0.23+0.04+0.07 51.0
Water Demand from + Service
Existing Nim Shue Wan Trades
Village _
Flushing Demand from 4,003 Residential 0.07 280.2
Discovery Bay potential
development Areas 6f
and 10b
Total = 2,183.7
6.7.1.2 A similar analysis has been carried out to check the adequacy of water
supply for the Discovery Bay Reservoir during a drought year. The
assessment considered all inflows and outflows into and out of the
reservoir during the drought year (12 months between October 2010
and September 2011). It estimated that after the drought year, the
Discovery Bay Reservoir will still have around 0.99 million m3
storage volume, which is still more than total water demand for a
whole year (2,184 m*/d x 365 = 0.80 million m®). It shows that it is
feasible to provide flushing water supply for the new potential
developments from the Discovery Bay Reservoir. Capacity checking
calculations for Discovery Bay Reservoir in the drought year are
provided in APPENDIX B3.
6.7.1.3  Since the Discovery Bay Reservoir is feasible to provide flushing
water supply for developments at both Area 6f and Aréa 10b, the
Discovery Bay Reservoir is then adequate to provide flushing water
supply for individual development at Area 6f.
6.7.2 Existing Flushing Water Main
6.7.2.1 . The existing 300 mm diameter flushing water main from Discovery
Bay Reservoir has been checked to be capable to supply flushing
water to Discovery Bay as well as both fresh and flushing water to
Nim Shue Wan Village. No upgrading of flushing water main would
be envisaged. Checking calculations are attached in APPENDIX B3.
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6.8 Proposed Fresh and Flushing Water Supply
Systems

6.8.1 New 150 mm fresh water mains and new 50mm flushing water mains
are proposed for water supply to potential development Areas 6f.
Figure 4 shows the proposed water supply layout plan (based on fresh
water supply option 1) and water main sizing calculations are attached
in APPENDIX B3.
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Study on Drainage, Sewerage and Water Supply Systems for Area 6{

Conclusions

7.1.1

7.2
7.2.1

7.3
7.3.1

7.4

7.4.1
74.1.1

7.4.1.2

7.4.1.3

7.4.1.4

Sections 4 to 6 have provided a bascline review and preliminary
impact assessments on drainage, sewerage and water supply systems.
Mitigation measures to existing facilities and recommendation on new
facilities to cater for the potential developments have also been
proposed.

Drainage System

The major existing drainage systems, such as box culverts, are
checked to be capable of catering for the increase of surface runoff
generated from the potential development Area 6f.

Sewerage System

Two options involving the provision of new DBSTW at either Area 6f
or another potential development area (Area 10b) are proposed. The
option of providing the DBSTW at Area 10b with some re-distribution
of the existing sewerage system in Discovery Bay is recommended as
it is considered to be a more cost-effective design.

Water Supply System

Fresh Water Supply System

The existing capacity of the SHWWTW is already insufficient to
supply for the existing developments and other concurrent
developments within the supply zone of SHWWTW irrespective of
the Discovery Bay potential developments. However, the future
expansion of SHWWTW and Siu Ho Wan FWPS to the capacity of
300,000 m*/d is expected to take into account the 0.57% fresh water
demand of Discovery Bay potential developments at both Area 6f and
10b. Upgrading SHWWTW and Siu Ho Wan FWPS to the capacity of
300,000 m*d would be adequate.

Existing Discovery Bay Fresh Water Booster Pumping station has
four pump bays and house three pump sets (2 duty and 1 standby)
with a reliable output of about 15,120 m3/d (87.5 L/s each with
100.5m head) to deliver fresh water to Discovery Bay including the
potential developments. It will be capable to deliver total fresh water
demand of Discovery Bay.

The two existing service reservoirs within Discovery Bay have been
checked to have adequate storage volume for potential development at
Area 6f.

In the event that the existing or planned SHWWTW cannot provide
fresh water supply to the potential development areas, an alternative
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Study on Drainage, Sewerage and Water Supply Systems for Area 61

fresh water supply scheme has been developed. This will abstract
water from the Discovery Bay Reservoir. New water treatment
facilities and water mains will be provided for water treatment and
distribution of the treated fresh water.

7.4.2 Flushing Water Supply System

7.4.2.1 Discovery Bay Reservoir, has been checked to be capable of flushing
water supply to both the existing and potential developments
including the existing water supply to Nim Shue Wan Village. No
upgrading of Discovery Bay Reservoir would be envisaged.

7.4.3 Proposed Fresh and Flushing Water Supply Systems

7.43.1 New fresh and flushing water mains are proposed for water supply to
potential development Areas 6f. The fresh water mains are proposed
to have size of 150mm and the flushing water mains are proposed to
have size of 50 mm.
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APPENDIX B1

Capacity Checking Calculations
on Existing Box Culvert
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. Rational method to estimate runolf and detemmination proposed drainage pipe / box cutver (BC) sizes
[
-’ Usa 110 200 year detign wvent for sising trurk system
1 in 50 yewr design event for sizring branch system o= me of concentration of & nahwel catchment {min.)
Design Asamgtion: - Q144651 whew A = caichment arpt (mT) = 32,8210 m*
(S0Oysnr)a~ 687 be 42 [ o042 Ho ASE H = sverage viope (m pet 100m) of tha hatured fow « 72m
i {200 yows) 4= 766 b= 41 e 0.40 L = dstance {m) of e natural fiow =473m
had ue 1.0E6
ks 3
Ci{Paved) = 100
C (upaved)=  0.30
@ hy o
Potential Noof  B8C  &C/fgp Toral C [ Aoa C 2 Caichment Ave Cumative Cumulative Runofl  Ppe/ BC
Development Ppe/BC Length  Pipe/ With  Heigit Gracent Gradert| Awa Pedmeler R=AP 320AS  Vebdty mn Te Intensity Ava [pavedd (pa Calchment Avz (unpaved) Calchment Aes From Calchment Capacity % Ful
Ares Sze M) Cel n, m; (%] 1in (m2] m) m) m/el min] min} mente) M2 m2] {paved) {m2) (m2) {unpaved) (m2) (m¥s) (m¥3) Flow
Existing catchment $x28BC 4n 1 3.0 20 0.5% 200 6.00 10.00 0.60 0.97 kbt 24 10.5¢ 262 442,000 161,000 161,000 281,000 281,000 179 202 8%
Existing catchment + Ste 6t 45234 BC 220 1 45 LX) 0% 143 18.30 15.80 097 148 338 orn 1128 57 1,406,000 84,400 225400 141,600 1,622,600 %0.9 -3 ] 62%
Exsting cakchment 45x388C 260 1 48 38 0% "3 .10 16.60 1.03 150 Ltig o0rs 12.03 252 177,000 177.000 402,400 0 1,622,600 Q3 95.3 65%
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APPENDIX B2

Calculations on Proposed
Sewerage System
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Prepared By: NY

Checked By: KK

Rev.: A
Sewer Slzing Calculatlon for Discovery Bay New D pments (6f) ks= 1.5
R Nf' cf' + " Population Unit Flow Factor ADWF Cum. ADWF Peaking Factor for Peak Flow (L/5) Proposed Sewer Size | Proposed Sewer | Capacity of Proposed Occupied % of
Unit v Type (m*/person/day) (m*/d) (m*/d) Sewer (mm) Gradient (1:x) Sewer (L/s) Proposed Sewer
6f 476 1180 Resldential 0.37 440.3 4403 8 40.8 150 10 49.2 83%
Total ADWF (m"/d) 4303
D ) < e Eg = \ b e e 7>
t A ) b } :
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APPENDIX B3

Capacity Checking Calculations
on existing Discovery Bay
Reservoir, Fresh Water Service
Reservoir and Proposed Water
Supply System
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Job Title: Discovery Bay Optimization of Land Use
Calulation oq Water Main, Service Reservoir and Reservoir
Table 1
Portable Water Consumption of Discavery Bay New Develop t{6f)
Sevat . Population Unit Flow Factor
" Type (m'/person/day)
f 1190 Residential + Service 043
Trade
Total Demand (m/d)
Table 2
Flushing Water Consumption of Discovery 8ay New Devel  (6f)
Devel . Population Unit Flow Factor Water f
P voe Type (m*/person/day)
61 1190 Residential 0.07 £g33

Total Demand (m'/gl)




Total Water Demand

Prepared By: NY
Checked By: KK
Rev.; A
for Fresh Water Distribution Main Supplying Discovery Bay New Development (61}
Factor of Distribution Total Peak Flow {L/5) Proposed Distribution ] Cross Secu;:m Area Proposed Main
Main Main {(mm) {mm?) Velocity (m/s)
3 17.8 150 17663 1.0
unt the fice flow, minimum size of 200mm dlameter fresh water main Is propased.
Water Distribution Main Supplylng Discovery Bay New Development (6f)
Factor of Distribution Totat Peak Flow (L/3) Proposed Distribution | Cross Secu':m Area Propased Main
Main Main {mm) {mm?) Velocity (m/s)
2 1.9 S0 1963 1.0
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Table3
Total Fresh Water Consumption for Discovery Bay New Developments
Devel N Population Unit Flow Factor Water Demand
o Type (m*/person/day) !m’/d)
st 1190 Residential + Service 043 5107
Trade
106 2813 Residential + Service 043 1209.6
Trade
Total Demand (m'/d) s (199 /s)
Table4
Total flushing Water C p for Discovery Bay New Developments
Devel P, Population Unit Flow Factor Water Demand
o Type {m'/person/day) (m’/d)
6f 1190 Residential 0.07 83.3
10b 2813 Residential 0.07 196.9
TetalOemand (nf/e)___2002____ ( 32 U3
Table s
Capacity Checking of Existing Service Reservoirs No. 1 and No. 2
Existing Fresh Water Demand (241) 10853 (m’/d) Capacity Checking of Existing 450mm Dia. Fresh Water Pump Main to Service Reservolr
Total Water Demand ; Existing Cross Section Area Proposed Main
3, Fact Maii 3]
New Fresh Water Demand 171 (m>/d) ws) actor of Pump Maln | Total Peak Flow (L/s) Pump Maln (mm) m,) Velocity {m/s)
Total Fresh Water Demand 12574 (m’ld) ( 1455 Us) 145.5 1.5 2183 450 158963 14
Service Reservoir Capacity Required for
Fresh Water System (85% of MOD) 10638 (m’)
Servi . , 2501
Capadity of Existing Service Reservoirs No. 1 (7,2 ) 10242 (m’)
& No. 2 (2,992m%)
The existing Service Reservolrs No. 1 and No.2 are marginally below capacity (96%). Additional 445m3 volume required to meet 0.85MODD storage
suggested by W50, _
Table 6
Capacity Checking of Existing Reservolr Supply Flushing Water {tncluding bath Portable and Flushing Water of Nim Shue Wan Village) Capacity Checking of Existing 300mm Dia. Water Maln of Reservolir
Existing
Unlt Flow Fact ¢ i Cross Section Area
Develop Populatt Po;:rull:!on (",:1/ :\v e o') Water ,/:m:nd Total Water Demand | Factor of Dllnnhullon Total Peak Flow {L/3) Distribution Main (mm,) . P\;:I;:::ed(M;ln
YP person/day| (m'/d) (Vs) Main {mm) ty {m/s)
Existing Discovery Bay 25000 Resld! ! 0.07 1750.0
Developments (241)
hool 0.025 8
+ the OZP (08) 4100 School 1025
Residential ¢ Service 50.5 300 70550 0.7
Existing Nim Shue Wan (244) 150 o e 0.2340.0440.07 510 : 253 2
New Discovery Bay Devel 4003 Residential 0.07 280.2
Yotal Demand (m'/d) 2183.7 { 253 i)
———
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Job Title Discovery Bay Optimization of Land Use CheckedBy: KK
Rev.: A

Summary of Historic Monthly Rainfall Data Collected from Hong Kong Observatory

Rainfall Data (In mm) for Discovery Bay (from Hong Kong Observatory, HKO)

Year Jan Feb Mar Apr .| May “dun Jul - Aug . Sep Ooct Nov Dec
2014 0.0 40.0 165.5 1395 5412.0

2013 15 1.0 95.0 2230 4345 $02.5 329.5 309.0 297.0 05 -] 460 114.0
2012 50.5 4.0 26.5 338.0 200.0 182.5 4435 1220 128.0 63.0 725 52.0
2011 15 127.0 29.0 470 1935 -1:3795 | 1820 | 2155 1205 . = 115.0 975 1.0
2010 27.0 110.0 22.0 128.0 2330 422.0 306.0 217.S. 543.5 195 - 435 29,0 . |(Drlest Year ®)
2009 0.0 25 119.0 1435 257.8 342.5 321.0 238.0 248.0 10.5 315 48.5
2008 40.0 1.5 70.0 188.5 175.5 | 12045 $46.0 266.5 165.5 110.5 10 85
2007 29.5 8.0 25.0 141.5 302.0 $09.5 54.5 340.5 116.5 36.5 130 16.0
2006 16.5 4.0 58.5 1718 3948 3820 377.0 266.5 2300 325 93.5 155
2005 10.0 6.0 410 145 348.5 §87.5 286.0 755.5 146.0 5.5 6.5 5.0
2004 338 45.5 715 105.0 252.0 184.5 347.5 4115 795 3.5 0.S 0.0
2003 150 5.0 5.0 1125 425 4745 97.0 310.5 346.0 100 54.0 15
2002 22.5 4.0 111.0 10.5 2520 162.5 2925 4310 446.0 82.5 29.5 70.5
2001 49.0 110 60.5 102.0 166.5 785.5 §75.5 305.0 413.5 55 38 425
2000 48.5 310 45.5 515.0 1530 279.5 265.0 374.0 88.5 130.5 89.0 51.0

* The driest year with minimum rainfall during a 12-month period Is considered, i.e. Oct 2010 to Sep 2011

Summary of Discover Bay Reservoir Volume and Water Levels

Top water level of the Reservolr = 175 mPD

Invert [evel of the Reservoir = 125 mPD i.e. 50m water depth

Total Capacity of the Reservoir = 3,400,000 m'

Average surface area of the Reservair » ) 68,000 m!

Lowest water level of the Reservair = 168.6 mPD i.e. 43,6m water depth

(from record data during March 2008 to March 2014) (Assumed to be min. water |evel during the driest year in 2010/2011)
By pro-rata, storage volume of the Reservoir at lowest water leve| of +168.6 mPD = 2,964,800 m’

To be very conservative, assume only S0% of the Reservoir volume is available for water supply = 1,482,400 m’

Checking of Adequacy of Existing Discovery Bay Reservoir to Meet Existing and New Water Demand during Driest Year

ter De d Case 1; Flushing Wo! 0, d b ove
Devel it Populati Populati Fresh Water / Unit Flow Factor Water Demand
Existing Discovery Bay 25000 Residential Flushing Water 0.07 1750.0
Devel 4100 School Flushing Water 0025 102.5
Existing Nim Shue Wan 150 Residential + Service Fresh & Flush 0.23+0.04+0.07 $1.0
New Discovery Bay 4003 Residential Flushing Water 0.07 280.2
Total Water Demand Required = 2183.7 m'/d

{a) inflow to Discovery Bay Reservoir
al. Runoff collected by catchwater from catchment

Total rainfall depth = 1,2975 mm
Catchment Area = 120 ha
(assume runoff coelficient 0.3)

_ Annualrainfall volume = 467,100 o'

a2, Direct Rainfall on Reservoir Area

Total rainfall depth a 1,297.5 mm
Average surface area of Reservoir - 68,000 m?
Annual rainfall volume = 88,230 m'

(b) Outflow from Discovery Bay Reservoir

b1, Evaporation from Reservoir Surface
Annual evaporation rate in 2010 / 2011 - 1380.7 mm
Reservoir top surface = 18 ha (very conservative assumptlon)
Annual evaporation volume = 248,526 m’
b2, Water demand from Existing and Proposed New [ top t (Water D d Case 1)
Dally total water demand = 2,184 m
Annual water demand - 797,054 m

Remalning Volume of Discovery Bay Reservair .
Reservoir Volume + Inflow volume - Outflow volume
1,482,400 m' 555,330 m' 1,045,580 m’ = 992,150 m’
{Therefore Reservoir has adequate volume ta meet water demand)




1
Develop Populati Populati Fresh Water / Unit Flow Factor Water Demand
Existing Discovery Bay 25000 Residential Flushing Water 0.07 1750.0 ‘-"-
Oevel 4100 School Flushing Water 0.025 102.5 .
Existing Nim Shue Wan Residential + Service Fresh &
150 - 0.23+0.04+0.07 1.
(244) * Trade Flushing Water . 510
New Discovery Bay 4003 Residential + Service Fresh & 0.39+0.04+0.07 2001.5 . “’.
: Total Water Demand Required = 3905.0 m'/d v
(a) Inflow to Discovery Bay Reservolr
al, Runoff collected by catchwater from catchment -
Total rainfall depth s 1,975 mm . f"'
Catchment Area = 120 ha )
{assume runoff coefficient 0.3)
Annual rainfall volume a 467,000 ' .
al. Direct Ralnfall on Reserveir Ares o
Total rainfall depth = 1,297 mm "
Average surface area of Reservoir a 68,000 m
Annual rainfall volume = 88,230 m’
~
0
(b) Outflow from Discovery Bay Reservolr >
b1, Evaporation from Reservolr Surface
Annual evaporation rate in 2010 /2011 = 1380.7 mm
Reservolr top surface = 18 ha (very conservative assumption) e
Annual evaporation vofume - 248526 o' g
b2. Water demand from Existing and Proposed New Devell (Water D d Case 2)
Dally total water demand = 3,905 m’
Annual water demand = 1,425,325 ' P
f
Remalning Volume of Ot y Bay Reservoir N
Reservoir Volume + Inflow velume - Outflow volume
1,482,400 m’ 555330 m’ 1,673,851 m® = 363879 m' .
(Therefore Reservoir has adequate volume to meet water demand) a
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