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1. INTRODUCTION

1.1 Background

1.1.1.1 AECOM Asia Company Limited (AECOM) was commissioned by Profit Point Enterprises
Limited to act as an engineering consultant for the proposed Comprehensive Residential
Development at Wo Shang Wai, Yuen Long.

1.1.1.2 Presently, the planning application for this project under Section 16 of Town Planning
Ordinance (Cap. 131) (application no. A/YL-MP/229) was approved with conditions by the
Rural and New Town Planning Committee of the Town Planning Board on 27 February
2015. This Sewerage Impact Assessment (SIA) report serves as a supporting document
for discharging approval conditions (o) from Planning Department.

1.1.1.3 The site area of Comprehensive Development in Wo Shang Wai (hereinafter referred to
as the “WSW Development”) is located by the side of Castle Peak Road and San Tin
Highways as shown in Figure 1. To the immediate south and west of the WSW
Development, there are the existing Wo Shang Wai Village, residential developments
namely Royal Palms and Palm Springs. Besides, there are fish ponds to the north and
village development to the east of the WSW Development.

1.1.1.4 The WSW Development comprises of houses and residential facilities including club
house, landscaped open spaces, refuse collection point, car parks, and a wetland
restoration area.

1.1.1.5 The Development will be occupied in phases, with the delineation as shown on Figure 1.
According to the latest schedule, Phase 1 area (i.e. western portion of the Site) would be
occupied by early 2017, while Phase 2 (i.e. eastern portion of the Site) is tentatively
scheduled to be occupied by end 2017.  This assessment covers the sewage flow to be
generated by both phases of the development.

1.1.1.6 As stipulated in the Environmental Permit (EP) No. EP-311/2008/C Condition 5.13, “the
residential units shall be occupied only after sewage can be discharged to government
sewerage network”. However, the implementation programme of the government
sewerage network outside the WSW Development is uncertain at the current moment.
The population in-take for the proposed development would likely be in advance to the
commissioning of the public sewer, it is necessary to consider the provision of the on-site
sewage treatment facility as an interim measure to handle the sewage generated from the
WSW Development before the availability of public sewerage for connection despite
connection to the public sewerage system at Castle Peak Road is still the permanent and
long term measure.

1.1.1.7 The interim sewage treatment facility consists of an on-site sewage treatment plant (STP)
and an effluent reuse facility. Except serving as an interim measure before the
government sewerage network is available, the interim Sewage Treatment Plant will also
involve sewage treatment for on-site effluent reuse for toilet flushing and irrigation of
landscape areas including communal landscape area, vertical green and private gardens.

1.1.1.8 The application for the interim sewage treatment plant will follow the statutory process
under the Environmental Impact Assessment Ordinance (EIAO) (Cap. 499).

1.2 Objective of the Report

1.2.1.1 The purpose of this SIA is to assess the impact of the sewage generated due to the
proposed development and the revised occupation schedule. Mitigation measures would
be recommended whenever necessary.
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1.3 Structure of the Report

1.3.1.1 The remainder of this Report, in addition to Section 1, is structured as follows:-

� Section 2: Sewerage Impact Assessment

� Section 3: Proposed Mitigation Measures

� Section 4: Conclusions

2. SEWERAGE IMPACT ASSESSMENT

2.1 Existing and Committed Sewerage System

2.1.1.1 The existing land use for the WSW Development comprises bare ground and grassland.
The site falls within the Yuen Long / Kam Tin sewerage catchment. According to the
existing sewerage record, there is no sewerage system in the vicinity to the site area. The
area where the WSW Development located is classified as unsewered area under the
Yuen Long and Kam Tin Sewerage Master Plan (YLKT SMP).

2.1.1.2 In the Yuen Long/ Kam Tin sewerage catchment, only Yuen Long town centre, Hung Shui
Kiu and Tin Shui Wai are currently served by the public sewerage network.  The collected
sewage in the public sewer is conveyed to the Yuen Long Sewage Treatment Works
(YLSTW), which is located at north of Yuen Long town centre, for secondary treatment
before discharging into the Deep Bay.

2.1.1.3 Sewerage provision to unsewered areas in Yuen Long and Kam Tin areas was proposed
under the review of YLKT SMP.  Further to the recommendation made in the previous
studies, a DN900 twin rising mains and the Nam Sang Wai Sewage Pumping Station was
constructed under PWP Item No. 4215DS. The pumping station is located adjacent to
Kam Tin River and is connected to the rising mains which run along Kam Tin River and
Shan Pui River to YLSTW.  The alignment of the proposed rising mains and location of
the pumping station are shown in Figures 2 and 3.  This sewerage system is designed to
transport the sewage from Kam Tin, San Tin and Ngau Tam Mei catchments to YLSTW
for treatment. The construction works commenced in December 2005 and was completed
in 2010.

2.1.1.4 Apart from the committed works mentioned above, there is another proposed trunk
sewer , namely Ngau Tam Mei trunk sewer, which serves the Ngau Tam Mei and San Tin
sewerage catchment under PWP Item No. 4235DS.  The Ngau Tam Mei trunk sewer,
size ranges from DN525 to DN825, runs along Castle Peak Road southward to the
proposed Ngau Tam Mei Sewage Pumping Station, which will pump the sewage to the
Nam Sang Wai Sewage Pumping Station constructed under 4215DS.

2.1.1.5 As advised by the Mainland North Division of Drainage Services Department (DSD/MND)
in the Rural and New Town Planning Committee (RNTPC) Paper No. A/YL-MP/229C
dated 27 February 2015, the Ngau Tam Mei Trunk Sewerage is tentatively scheduled to
commence in the end of 2017 for completion in 2021 provided that local/public support
can be obtained shortly and funding is available.  The PNTPC paper is attached in Annex
A for information. The proposed trunk sewerage might not be available in the near future,
which means that the implementation programme is uncertain.
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2.2 Population Projection

2.2.1.1 The WSW Development will be occupied in phases. According to the schedule, Phase 1
area (i.e. western portion of the Site) would be occupied by early 2017, while Phase 2
(i.e. eastern portion of the Site) is tentatively scheduled to be occupied by end 2017.

2.2.1.2 The population for the WSW Development is summarised in Table 1:-

Table 1 - Population Projection

Population Type Head

Resident (1)

Number of House(3) 400

Number of Head per House 3

Total Residential Population 1200

Staff (2)

Total Staff 45

Total Population 1245
Remarks:-
(1) It is assumed that each house is occupied by 1 household and each household contains 3

persons.
(2) It is assumed that there will be a total of 45 staff which includes management office staff,

club house staff and security staff.
(3) Number of houses are the total of both Phase 1 and Phase 2 of the development.

2.3 Sewage Flow Projection

2.3.1.1 The sewage discharge from the proposed residential development comprises of flow
contribution from residential population, the security staff, club house and the
management staff. The accumulative average dry weather flows of proposed
development are estimated based on the Guidelines for Estimating Sewage Flows for
Sewage Infrastructure Planning published by EPD and shown in Table 2:-

Table 2 - Flow Projection for the WSW Development

Units Resident Staff Pool(2) Total

Design Population head 1200 45 - 1245

Unit Flow Factor(1) m3/head/d 0.37 0.28 - -
Design Average Dry
Weather Flow
(ADWF) m3/d 444 13 25 482

Note:
(1) The unit flow factors for the resident and staff are extracted from Guidelines for Estimating

Sewage Flows for Sewage Infrastructure Planning. The unit flow factor for commercial activities
type J11, community, social & personal services is adopted for estimating the flow generated
by the staff.

(2) The sewage flow generated from the pools in clubhouse and individual houses is estimated to
be 25m3/day.  The estimation of the sewage flow from pools is attached in Annex  B for
reference.
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2.3.1.2 For estimating the peak flows of the proposed sewerage system, design peaking factors,
including stormwater allowance, as stipulated in Table T-5 of Guideline for Estimating
Sewage Flows (GESF) is adopted. The estimated peak flow will be adopted for the
design of the proposed sewers within the WSW Development. The design peak flow of
the WSW Development is 32.0 l/s.

2.4 Sewerage Impact

2.4.1.1 In general, within the WSW Development area, manholes will be located at various points
along the sewers either to accept a connection from individual building or at a change of
horizontal or vertical alignment. The manholes will provide access for cleaning and
maintenance purposes. The sewer will be designed in accordance with the Sewerage
Manual published by Drainage Services Department (DSD) and the Building Ordinance.

2.4.1.2 The size of the proposed sewerage system is determined by Colebrook-white equation.
The proposed size of sewer is ranged from 150mm to 375mm depending on the
sewerage catchment area. The detailed design of the sewerage system within the WSW
Development area will be submitted to relevant departments, including BD and DSD, for
comments in detailed design stage.

2.4.1.3 As sewage will be discharged into the public foul sewer at Castle Peak Road which will
be eventually conveyed to the YLSTW, effluents discharged into the public sewers will
follow the standards laid down in Table 1 of the EPD’s technical memorandum of
“Standards for Effluents Discharged into Drainage and Sewerage Systems, Inland and
Coastal Waters” under Water Pollution Control Ordinance (WPCO), Cap. 358, S21.

2.4.1.4 Size of the planned Ngau Tam Mei trunk sewer ranges from DN525 to DN825 which are
at the gradient of 1 in 450 to 1 in 750. The trunk sewer will be laid along Castle Peak
Road and connect to Ngau Tam Mei Sewage Pumping Station next to Kam Pok Road.

2.4.1.5 An assessment has been carried out to check the capacity of Ngau Tam Mei trunk sewer,
with details shown in Annex C.  As revealed from the assessment result, the Ngau Tam
Mei trunk sewer, which has a maximum capacity of 0.463m3/s, is sufficient to receive the
sewage flow from the WSW Development as well as other developments within Ngau
Tam Mei and San Tin sewerage catchment.

2.4.1.6 The Feasibility Study of Provision of Sewerage to Unsewered Areas/Villages in Northwest
New Territories revealed that the total projected flow to be conveyed to YLSTW in Year
2030 is 44,790m3/d, whilst the design capacity of the planned YLSTW will be changed
from 70,000m3/d to 46,000m3/d under the ongoing project of effluent polishing scheme.
Even with the reduced design capacity, the YLSTW will still have sufficient capacity to
handle the flow generated from the WSW Development of 482m3/d.  As such, both the
trunk sewer and the YLSTW have sufficient capacity to cater for the additional flow from
the WSW Development. There will not be any adverse impact on the existing and
planned sewerage system due to the WSW Development. In this regards, it is proposed
to connect the sewerage system for the WSW Development to the public sewerage
system at Castle Peak Road as permanent and long term measure.  The schematic
layout of sewerage network within the WSW Development is shown in Figure 4 for
reference.

2.4.1.7 Since the population in-take for the WSW Development would be in advance to the
commissioning of the public sewer, it is necessary to consider the provision of the on-site
sewage treatment facility as an interim measure to handle the sewage generated from the
WSW Development before the availability of public sewerage for connection despite
connection to the public sewerage system at Castle Peak Road is still the permanent and
long term measure.
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3. PROPOSED MITIGATION MEASURES

3.1 Proposed Interim On-Site Sewage Treatment Plant

3.1.1.1 The estimated average dry weather flow (ADWF) due to development is about 482m3/day.
Previous experience revealed that the use of temporary sewage storage for tankering
away this quantity of sewage to YLSTW is unlikely feasible, due to the associated odour
problems and the high demand, if not impossible, of tanker.

3.1.1.2 It is considered that the provision of on-site sewage treatment plant (STP) as an interim
measures is one of the feasible options to handle the sewage generated from the WSW
Development.  The on-site STP will be provided near the roundabout beside the future
clubhouse, and commissioned prior to the occupation of Phase 1 development.  The
preliminary design of interim sewerage network within the WSW Development is shown in
Figure 5 for reference.

3.1.1.3 It is proposed to adopt Membrane Bioreactor (MBR) technology for sewage treatment in
the STP. The process flow diagram showing the treatment process of the interim STP is
illustrated in Figure 6 for reference.  The on-site sewage treatment facility will be
designed generally in accordance with EPD’s “Guidelines for the Design of Small Sewage
Treatment Plant”. Considering the high sensitivity of the development site, it is proposed
to design the STP with capacity to handle a peak flow of 3 times of ADWF (i.e. 1,446m3/d)
with the excess flow over 3 times of ADWF being equalized in an equalization tank of
adequate volume to store up at least such flow for 4 hours (i.e. 241m3).

3.1.1.4 The on-site sewage treatment facility will be decommissioned when the trunk sewer
becomes available for connection.  The wastewater flow generated from the WSW
Development of 482m3/d will ultimately be discharged to the Ngau Tam Mei trunk sewer.

3.1.1.5 Except serving as interim measure before the government sewerage network is available,
the treated effluent by the interim STP will be fully reused for toilet flushing and irrigation
of landscape areas.

3.1.1.6 According to unit flow factor as recommended in Appendix III(3) of EPD’s “Guidelines for
Estimating Sewage Flows for Sewage Infrastructure Planning”, the estimated toilet
flushing water demand for the Development is 78m3/d. The quantities of treated effluent
from the STP (i.e. 482m3/d) will be sufficient for supplying toilet flushing water for the
whole Development with surplus to be used for irrigation.

3.1.1.7 A minimum of 50,850m2 landscape areas within the Development will be maintained,
adopting the remaining reclaimed effluent for irrigation, including communal landscape
area, vertical green and private gardens. The layout of different types of landscape areas
with effluent reuse for irrigation is shown in Figure 7. An average irrigation rate of 10
l/m2/d is assumed with reference to the irrigation rate adopted in the approved Water
Supply Impact Assessment of the project “CE35/2006 (CE) - Kai Tak Engineering Study
cum Design and Construction of Advance Works – Investigation, Design and
Construction”. The assumed irrigation rate has made allowance for rainy days, which
means a higher irrigation demand would be required during non-rainy days. Reference
has also made to the approved EIA report of the project “Sludge Treatment Facilities”
(EIA-155/2008), which estimated reclaimed water demand for the landscaping area
based on a daily consumption rate of 12 l/m2/d. As such, the adopted average irrigation
rate (i.e. 10 l/m2/d) is considered conservative for the purpose of estimation of irrigation
water demand for the proposed Development. Additionally, the excessive reclaimed
water, if any, will also be reused for irrigation of vertical green to be proposed under
detailed landscape design.
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3.1.1.8 The estimations of reclaimed water demand for toilet flushing and landscape irrigation are
tabulated in Table 3A and 3B below:-

Table 3A – Estimation of Reclaimed Water Demand for Toilet Flushing(1)

Units
Toilet Flushing

Resident Staff

Design Population head 1200 45

Unit Flow Factor(1) m3/head/d 0.063 0.05

Average Daily Demand m3/d 78
Note:
(1) Quantity of toilet flushing is estimated according to Appendix III of Guidelines for Estimating

Sewage Flows for Sewage Infrastructure Planning.

Table 3B – Estimation of Reclaimed Water Demand for Landscape Irrigation(1)

Units

Landscape Irrigation

TotalCommunal
Open

Space’s
Landscape

Communal
Landscape
& Perimeter
Landscape

Communal
Streetside
Landscape

Private
Garden

Area m2 11,681 7,500 2,000 29,669(2) --
Irrigation

Rate l/m2/d 10(3) --
Average

Daily
Demand m3/d 117 75 20 297 509

Note:
(1) Figures in the table are approximate and subject to detailed design. The Deed of Mutual

Covenant (DMC) will stipulate the minimum requirement of landscape area (50,850m2)
adopting reclaimed water for irrigation in the development, which is one of the design
parameters of the Planning Submission. The DMC Manager shall manage and maintain the
common landscape area while he/she shall also manage the private gardens by house rules to
ensure the minimum landscape areas are provided. Should there be any intention of
modification or removal of landscape area or irrigation system inside the private garden by
future private house owners, prior approval should be obtained from the DMC Manager.
In addition, a pre-set semi-automatic control irrigation system with underground drip pipes
would be installed in the private garden and managed by DMC manager to ensure that
reclaimed water would be used up for irrigation. Should there be any intention of modification
or removal of landscape area or irrigation system inside the private garden by future private
house owners, prior approval should be obtained from the DMC Manager.

(2) The overall landscape coverage in private garden (29,669m2) is about 50% of the total private
garden area (59,337m2).

(3) The irrigation rate is an average rate with allowance for rainy days, and an average water
demand of 10 l/m2/d would be required under the detailed landscaping design.
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3.1.1.9 As shown above, the treated effluent water could be fully utilized within the site (i.e.
78m3/d + 509m3/d =587m3/d, which is larger than 482m3/d). In case of potential adverse
weather condition (e.g. successive heavy rainy days) or maintenance period of landscape
area, an effluent storage buffer tank, which does not form part of the storage volume for
regular operation of the STP, would be provided on site to temporarily store any
excessive reclaimed water. The reclaimed water would be progressively consumed in
following period or used in case of shortage of irrigation water. Any further excessive
reclaimed water will be tanked away to public Sewage Treatment Works to prevent
overflow of treated effluent.

3.1.1.10 The buffer tank is sized with adequate volume to cater for most of the extreme weather
condition so that the frequency for tanking away can be minimized. In order to size the
buffer tank, the past rainfall records from 2004 to 2013 at a nearby weather station (Au
Tau Automatic Weather Station) were reviewed.  It is considered that no irrigation would
be required when the soil is saturated at the landscaping area. It is thus assumed that
irrigation would normally stop when daily rainfall depth reaches 15mm (assuming a runoff
coefficient of 0.35), which is equivalent to the average daily irrigation rate (i.e. 10 l/m2/d).
According to the rainfall records, successive rainfall events with daily rainfall depth over
15mm mostly occurred in the form of 2 or 3 successive days, accounting for over 90% of
the total number of adverse weather events. Therefore, a 1,180m3 effluent storage buffer
tank, which is 3 times of the net daily production rate of treated effluent (i.e. 482 –
78(flushing) – 13(sludge)), is proposed to temporarily store the excessive reclaimed
water. With provision of the buffer tank capable to cater for most of the successive
extreme rainfall events, the frequency for tanker service can be minimized.

3.1.1.11 The production of sludge is estimated to be 13m3/d for solid content of 1% w/w.  The
sludge will be screened and dewatered (with a minimum solid content of 30%).  Based on
reference to other similar projects, the dewatered sludge will be collected by a licensed
collector at regular intervals and disposed at the landfill. As an alternative to on-site
dewatering of sludge, sludge could be transferred by tankers to Government’s STW for
off-site treatment due to its small quantity.  Provided that the handling, storage and
disposal of the wastes are properly managed and accidental release to the surrounding
environment does not occur, adverse environmental impacts are not expected. In any
case our sludge handling arrangement will be in compliance with requirements of the
Water Pollution Control Ordinance (WPCO).  Such approach for sludge disposal has also
been adopted for some other projects, such as “Liantang / Heung Yuen Wai Boundary
Control Point and Associated Works”, “Redeveloped Lo Wu Correctional Institution” and
“CLP Black Point Power Station”.
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3.2 Preventive Measures for Overflow of Raw Sewage /Treated Effluent

3.2.1.1 As “no net increase of pollution load requirement” as stipulated in the Town Planning
Board Guideline (TPB PG-No. 12C), no overflow of either raw sewage or treated effluent
should be allowed in the proposed STP. The following mitigation measures would be
adopted in the design of STP to ensure no overflow of raw sewage / treated effluent at
any times:-

Prevention of overflow of raw sewage: -
· Provision of equalization tank to store up 3 times of ADWF for a period of 4

hours;
· Dual or standby power supply;
· Standby unit for major equipment to allow for partial shut down for maintenance;
· Flow measurement and level sensors connected with alarm signalizing system

will be installed to keep monitoring on inflow rate to avoid sewage overflow; and
· Raw sewage will be tanked away to public Sewage Treatment Works in case the

operation of STP could not be resumed after all the above mitigation measures
utilized.

Prevention of overflow of treated effluent: -
· Provision of a 1,180m3 effluent storage tank to store excessive treated effluent in

case of emergency (e.g. extreme adverse weather) or maintenance of landscape
area;

· Effluent storage tank will be partitioned into several compartment to allow partial
shut-down of the tank for maintenance;

· Level sensors connected with alarm signalizing system will be installed to keep
monitoring on storage volume of treated effluent to avoid overflow of treated
effluent. The warning signal will be automatically generated and sent to Estate
Manager when the flow in the tank reached as pre-set level so as to allow the
Estate Manager sufficient time (e.g. 1 day) to arrange and mobilize tanker service
to tank away the excessive treated effluent with 1-day effluent storage capacity
reserved as contingency; and

· Any further excessive treated effluent will be tanked away to public Sewage
Treatment Works when irrigation is stopped due to continuous adverse weather
or prolonged suspension of irrigation or flushing water supply systems for
maintenance / repairing.

3.3 Compliance with WSD Standards of Effluent Reuse

3.3.1.1 A review of reference standards or guidelines on reuse water quality from both individual
HK projects and overseas has been carried out under the EIA study of “North East New
Territories New Development Areas Planning and Engineering Study - Investigation”
(EIA-213/2013), and a set of reuse water quality standards has been proposed. This set
of reuse water quality standards has been recommended in the “Water Supplies
Department (WSD) Inter-departmental Working Group on the Implementation of
Reclaimed Water Supply in Sheung Shui and Fanling” for non-portable uses, which is
also comparable to international guidelines such as the USEPA Guidelines for Water
Reuse (2012). The WSD reuse water quality standards and USEPA water quality
standards for unrestricted urban reuse are summarised in Table 4 below.  In this regards,
it is proposed to make reference to and fully adopt the WSD reuse water quality
standards for the effluent quality of the proposed STP.
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Table 4 – Summary of WSD Reuse Water Quality Standard and USEPA Unrestricted Urban
Reuse Water Quality Standards

Water Quality
Parameters

Unit
WSD Criteria* USEPA Criteria#

Irrigation & Non-
Portable Uses

Toilet
Flushing

Irrigation

pH  --  6-9 6-9 6-9

Turbidity NTU ≤ 5 ≤ 2 ≤ 2

TSS mg/L ≤ 5 N.S. ≤ 30

BOD5 mg/L ≤ 10 ≤ 10 ≤ 30

E. coli cfu/100ml Non-detectable
Non-

detectable
≤ 200

Total Residual Chlorine
(TRC)

mg/L
≥1/L (out of treatment

system);
≥0.2 (at point-of-use)

≥ 1 ≥ 1

Dissolved oxygen (DO) mg/L ≥2 N.S. N.S.

Color Hazen Unit ≤20 N.S. N.S.

Threshold Odour
Number (TON)

TON ≤100
N.S. N.S.

Ammonia nitrogen mg/L ≤1 N.S. N.S.

Synthetic detergents mg/L ≤5 N.S. N.S.

Note: Apart from total residual chlorine which has been specified, the water quality
standards for all parameters shall be applied at the point-of-use of the system

Remarks:-
 N.S. – Not Specified;
* Standard of effluent reuse from WSD Inter-departmental Working Group on the Implementation of
Reclaimed Water Supply to Sheung Shui and Fanling
 # From Table 4-4 of USEPA (2012) Guidelines for Water Reuse

3.3.1.2 MBR is a combined system of biological treatment and microfiltration process. It is a
proven technology, which is capable to generate high quality effluent in terms of low
turbidity, BOD, TSS, nitrogen and bacteria. The treated effluent from MBR process will
undergo ultraviolet (UV) disinfection, which will serve as second disinfection barrier to
ensure the E. coli level in the effluent being reduced to non-detectable level. Followed by
UV disinfection, appropriate levels of sodium hypochlorite solution (liquid chlorine) will be
added to the UV-disinfected effluent so as to maintain the total residual chlorine (TRC)
above 1 mg/L according to the WSD’s recommended water quality standard prior to on-
site effluent reuse for toilet flushing and irrigation.

3.3.1.3 MBR have been widely adopted in overseas for producing reclaimed water for non-
portable uses, such as toilet flushing and landscape irrigation.  In Hong Kong, there are
also a number of local applications in using MBR for producing reclaimed water with
water quality similar to the WSD’s recommended water quality standard, such as
Redeveloped Lo Wu Correctional Institution with effluent reuse for toilet flushing,
Liantang/Heung Yuen Wai Boundary Control Point and Associated Works with effluent
reuse for irrigation, and Stonecutters Island Sewage Treatment Works with effluent reuse
for toilet flushing, make-up water, ground and facility washing. It has been confirmed by
EPD that the proposed reuse of treated effluent by MBR is environmentally acceptable. In
view of successful local applications of MBR, it is evident that the proposed treatment
processes for the STP could meet the proposed reuse water quality standards.
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3.4 Compliance with Town Planning Board Guidelines

3.4.1.1 For complying with the Zero Discharge Policy for the Deep Bay, it is necessary to
demonstrate that the interim sewage disposal scheme would not pose a net increase in
pollution loads to the Deep Bay WCZ, in accordance with the Town Planning Board (TPB)
Guidelines, i.e. TPB PG-No.12C.

3.4.1.2 Since all sewage generated from this development will be fully reused on-site, the
proposed development will not cause any net increase in pollution flow and load to the
Deep Bay area.  In this regards, compliance with Town Planning Board guideline will be
fulfilled.

3.5 Operation and Maintenance of Interim Sewage Treatment Plant

3.5.1.1 Proper operation and maintenance of interim sewage treatment plant is essential to
safeguard the quality of treated effluent for reuse, subject to the following aspects:

a. A team of competent technicians will be assigned to operate the STP.  They are to be
fully conversant with the operating procedures as stipulated in the operation and
maintenance manuals.

b. The STP is to be kept in a tidy state. This includes regular hosing down, scraping of
the walkways, whitewashing the walls, cleaning and painting the metalwork and
maintaining adequate lighting and ventilation.

c. Adequate spare parts for the plant will have to be made readily available by storage.

d. Qualified personnel will be hired to inspect and maintain the plant on a regular basis.

e. Where parts of the STP are sited beneath ground, forced ventilation will be provided.

f. An easily accessible sampling point will be provided for taking samples of the treated
effluent.

g. Samples of treated effluent will be taken regularly and tested to ensure compliance
with reuse criteria.

h. The production of sludge is estimated to be 13m3/d (also described in Section
3.1.1.10 above). All the sludge will be dewatered and disposed at landfill or
alternatively transported from the Interim STP to Public STW for off-site treatment
and disposal.
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3.5.1.2 Preventive Measures for Cross Contamination and Mis-use of Reclaimed Water:

With reference to the recommendations in the approved EIA report of “North East New
Territories New Development Areas Planning and Engineering Study - Investigation”, the
following preventive measures would be adopted for prevention of cross contamination
between reclaimed water and freshwater supplied from WSD, and misuse of reclaimed
water for portable use:-

Engineering Measures:
· Water to be supplied for portable use, toilet flushing and irrigation should be stored in

three different tanks in different colors and clearly labeled;

· All pipes and fittings used for the reclaimed water supply and associated distribution
system should be purple in color (exact color code to be reviewed) for distinguishing
them from the pipes and fittings used for the fresh water supply and its distribution
systems;

· Regular checking/inspections of the reclaimed water supply and associated
distribution systems should be carried out to identify any possible cross connection to
the fresh water supply and distribution system. Non-toxic dye may be adopted in the
checking/inspections;

· Non-return valves should be installed on both the inlet pipes feed from effluent
storage tank and WSD’s supply mains, to the toilet flushing and irrigation waters
storage tanks; and

· All precaution measures should be clearly stated in the O&M manual of the STP,
toilet flushing and irrigation systems.

Management Measures:
· Warning plate with sign and letter “NOT FOR PORTABLE USE 不能飲用” would be

shown on the toilet flushing and irrigation water storage tanks, and tagged on all
accessible water taps supplying reclaimed water if any within the developments,
notifying the staff, visitors and the public at large that treated effluent is being used
and is not suitable for drinking;

· All water taps of reclaimed water at communal areas if any should be locked in order
to avoid mis-use of reclaimed water for other non-planned use;

· Requirements of Fire Services Department (FSD) for bulk storage of sodium
hypochlorite solution (liquid chlorine) or chlorine gas cylinders for STP operation shall
be properly observed under the Dangerous Goods Ordinance (Cap. 295) to prevent
potential hazard to life.

· Proper signage, promotion and training workshops will be provided periodically to all
management and operation staffs of the Development, as well as future land owners
on the proper use of reclaimed water and portable water; and

· All precaution measures should be clearly stated in the management manual of the
Development.

3.5.1.3 Preventive Measures for Excessive Irrigation:

A preset semi-automatic control irrigation system would be adopted with provision of
underground drip pipes (about 200mm below soil level) to prevent irrigation water
entering into surface drains. The irrigation system should only be operated by designated
landscape maintenance team, following the procedures as stated in the O&M manual.
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4. CONCLUSIONS

4.1.1.1 The proposed WSW development is located by the side of Castle Peak Road and San
Tin Highways, with fish ponds to the north and village development to the east.There is
no existing public sewerage system in the vicinity to the WSW Development.

4.1.1.2 As stipulated in the Environmental Permit (EP) No. EP-311/2008/C Condition 5.13, “the
residential units shall be occupied only after sewage can be discharged to government
sewerage network”.  The wastewater flow generated from the WSW Development (i.e.
482m3/d) is to be discharged to the Ngau Tam Mei trunk sewer which subsequently
conveyed to YLSTW for treatment and disposal. The Ngau Tam Mei trunk sewer is
currently planned under PWP Item No. 4235DS for Yuen Long and Kam Tin Sewerage
and Sewage Disposal.

4.1.1.3 The sewerage system within the WSW Development area will be designed to facilitate the
future connection to the government sewerage system at Castle Peak Road. The
proposed sewerage system for the WSW Development will be connected to Ngau Tam
Mei sewerage system as permanent measure. It has been proved that the public sewer
and YLSTW have sufficient capacity to cater for the additional flow and load from the
WSW Development.

4.1.1.4 However, the proposed Ngau Tam Mei trunk sewerage might not be available in near
future, it is necessary to consider the provision of an on-site STP as an interim measure
to handle the sewage.  The treated effluent will be treated by the on-site sewage
treatment plant and fully reused on site.  The on-site sewage treatment plant will be
commissioned prior to the occupation of Phase 1 development, and will be
decommissioned when the trunk sewer becomes available for connection.  The
wastewater flow generated from the WSW Development of 482m3/d will be ultimately
discharged to the Ngau Tam Mei trunk sewer when it is constructed.

4.1.1.5 The on-site sewage treatment facility with the enhanced tertiary treatment process of
MBR with UV disinfection system will treat the 482m3/day sewage from the development
to achieve effluent quality to meet the standard for on-site effluent reuse for toilet flushing
and irrigation for landscape areas within the Development.  Since all sewage generated
from this development will be fully reused on-site, the proposed development will not
cause any net increase in pollution flow and load to the Deep Bay area.  In this regards,
compliance with Town Planning Board guideline will be fulfilled.

4.1.1.6 Adverse short-term and long-term environmental impacts in respect of water quality,
health and safety arising from both the long term and interim sewerage scheme are not
anticipated.  No adverse sewerage impact will be incurred as a result of occupation of the
WSW Development.
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ANNEX A

RNTPC Paper No. A/YL-MP/229C
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ANNEX B

Estimation of Sewage Flow from Pools



Job Reference

Consulting Engineers Drawing Ref Calculations by Check by Page L 1-1
Tower 2, Grand Central Plaza ALTH YWF
138, Shatin Rural Committee Road Subject Date

Shatin, New Territories, Hong Kong

Pool (house)

Pool area = 32 m2

Pool depth = 1.3 m
Pool volume = 41.6 m3

Turn over rate = 6 hours
Flow rate = 41.6 m3 / 6 hours

= 1.93 l/s

Duration of backwash from sand filter = 3 min/day

Volume of backwash = 1.93 l/s x 3 min/day
= 0.35 m3/day

No. of houses with pool = 47 houses

= 0.35 m3/day x 47 houses
= 16.45 m3/day

Pool (clubhouse - indoor)

Pool area = 124 m2

Pool depth = 1.1 m
Pool volume = 136.4 m3

Turn over rate = 4 hours
Flow rate = 136.4 m3 / 4 hours

= 9.47 l/s

Sewerage Impact Assessment

Design Calculation on the backwash
volume of pools  in WSW (Annex B) Nov-2012

Wo Shang Wai Residental Area Development

Volume of backwash of all pools
in houses

Duration of backwash from sand filter = 3 min/day

Volume of backwash = 9.47 l/s x 3 min/day
= 1.70 m3/day

Pool (clubhouse - outdoor)

Pool area = 662 m2

Pool depth = 1.3 m
Pool volume = 860.6 m3

Turn over rate = 6 hours
Flow rate = 860.6 m3 / 6 hours

= 39.84 l/s

Duration of backwash from sand filter = 3 min/day

Volume of backwash = 39.84 l/s x 3 min/day
= 7.17 m3/day

= 16.45 m3/day + 1.7 m3/day + 7.17 m3/day
= 25 m3/day

Total Volume of backwsh of all
pools in the development
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ANNEX C

Assessment of Ngau Tam Mei Trunk Sewerage Capacity






