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MASTERPLAN LIMITED

Pimmihg and Development Advisors

EERBEMARZSS o

Your Ref: Y/I-DB/2 28 November 2016

The Secretariat

Town Planning Board

15/F, North Point Government Offices

333 Java Road, North Point

Hong Kong By Hand

Dear Sir,

Section 12A Application No.Y/I-DB/2

For rezoning the permissible use from staff quarters to flats at Area 6f, Discovery Bay
Further Information

| refer to the abovementioned application which is currently being processed.

Further to our second response to departmental comments dated 26 October, we are writing to
provide further information in support of the technical feasibility of the application. Please find the
enclosed revised Environmental Study (Executive Summary, Chapter 6, 7 and 8, with new changes
highlighted in blue) and Technical Note on Water Quality (changes highlighted in yellow), for your
consideration.

In summary, the further information relates to the following issues:

1. The receiving water quality of the effluent discharge of the proposed on-site Sewage
Treatment Works, to ensure increase in Total Inorganic Nitrogen (TIN), is minimised.

2. The contingency measure for the proposed on-site Sewage Treatment Works, by providing
an emergency overflow pipe from the proposed STW at Area 6f to existing sewage pumping
station no. 1 (SPS1) located at the junction of Discovery Bay Road and Discovery Valley
Road).

3. The modelling scenarios of effluent dispersion.

The additional 440m°day sewage generated by the proposed residential developed is now

proposed to be catered by on-site sewage treatment facilities which would be implemented by the
Applicant. '

Yet in view of the various on-going new developments at North Lantau and Airport, Water Supplies
Department and Environmental Protection Department may consider for expansion of the Siu Ho
Wan water and sewerage treatment facilities in order to provide extra water supply and sewage
treatment capacity. The Applicant believes that, should WSD and EPD plans for infrastructure
expansion, all proposed future developments in the vicinity areas, including those in the Discovery
Bay, should be considered on equal and fair basis. In addition, the proposal for Area 6f is moderate
in scale, the demand on the overall Government infrastructure would be insignificant. Therefore, the
Applicant requests WSD and EPD to take into account the proposed development should they
consider for future expansion of the Sui Ho Wan facilities.

Room 35168, 35/F, China Merchants Tower, Shun Tak Centre, 200 Con

Tel: (852) 2418 2880  Fax: (852) 2587 7068 Email: info@masterplan.com.hk
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This information clarifies and supplements the application, and does not constitute a materia
change identified in Town Planning Board's Guideline No.32. It is consistent with the Guideline.

Yours faithfully,

Cynthia Chan
For and on behalf of
Masterplan Limited

Enc
cc. DPO/SKI (Attn: Helena Pang) Email
Client & Consultants

MASTERPLAN LIMITED
Room 3516B, 35/F, China Merchants Tower, Shun Tak Centre, 200 Connaught Road Central, Hong Kong.
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Hong Kong Resorl Company Limited Oplirmization of Land Use in Discovery Bay
Environmental Study (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 departmeiits was received on December 2013 (ref PlanD.’s letter
()L1/L/DBNC/352-17 dated 17 December 2013). Another round of submission
was made on August 2014 and the corresponding set of comments was received
from various government departments on December 2014 (ref PlanD.’s letter
(L1/L/DBNS/352-17(CR) dated 23 December 2014). Subsequently, another
round of submission was made in March 2015 and comments were received from
various government departments. In order to address those comments, the
development proposal has been refined accordingly.

This Environmental Study only refers to Area 6f. The potential development area
is included in the latest approved Discovery Bay Outline Zoning Plan as “Other
Specified Uses (Staff Quarters)”, despite the fact that some of their development
parameters are proposed to be amended.

An Environmental Study for Area 6f has been conducted on the latest
development proposal to demonstrate land use compatibility. The issues
considered in this Environmental Study include noise, air quality, water quality,
land contamination and ecology. Those relating to sewerage and drainage, and
water supply are separately presented in another report.

Air Quality

All the relevant air emission sources in the vicinity that would have air quality
impacts on the proposed developments have been identified and assessed. Key air
emission source include the fireworks at Disney Theme Park. A literature review
on best available information including Environmental Protection Department
(EPD)’s publications, approved Environmental Impact Assessment (EIA) Reports
and has been conducted to establish the emission strengths of these air emission
sources. These emission strengths are then included in EPD’s approved air
quality dispersion models to simulate air quality impacts on both existing and
planned air sensitive receivers. Results indicate that the predicted air quality
impacts would not exceed the relevant Air Quality Objectives. At the same time,
the separation distance between the road and the proposed development has
fulfilled the requirement stipulated in the Hong Kong Planning and Standard
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Noise

All the relevant noise sources in the vicinity that would have noise impacts on the
proposed developments have been identified and assessed. The noise sources
include the traffic along nearby road network and the firework at Disney Theme
Park. Where practicable, noise measurements have been conducted to establish
the noise caused by these noise sources. These measurement data is then used to
assess the noise impacts on planned noise sensitive receivers, taking into account
of a number of parameters including but not limited to the separation distance,
operational schedule, screening effects etc. Results indicate that the predicted ‘
noise impacts would not exceed the relevant noise limits and hence the proposed '
land uses at Area 6f would not be subject to adverse noise impacts and hence

mitigation measures are not required. In case a small separate sewage treatment

work is required, sufficient noise attenuation measures shall be implemented to

alleviate the noise generated from the operation to ensure compliance with the

statutory noise requirements.

Water Quality

During the construction phase, site
implementing good site practice. §




Hong Kong Resort Company Limited

Oplimization of Land Usa in Di Bay
Environmental Study (Area 6f)

Site inspection and review of historical photos have revealed that the area within

the potential development area have low potential of land contamination. Also,
adverse ecological impacts are not anticipated.
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Hong Kong Resorl Company Limited Optimization of Land Use in Discovery Bay \
Environmental Sludy {Area 6f)

6 Water Quality Assessment
6.1 Description of the Environment
6.1.1 Existing Water Environment

6.1.1.1  The project sites fall within the Southern WCZ and are located at
Discovery Valley at east Lantau, downstream of Lo Fu Tau and
Discovery Bay Reserveir. Tai Pak Wan, a non-gazetted beach, is
within the boundary of Discovery Bay. Besides, a Coastal Protection
Area is located at the northern edge of Tai Pak Tsui Peninsula to
conserve the natural coastline.

6.1.1.2  Area 6f is located at left bank of Discovery Bay Reservoir Spillway. It
is within the catchment leading to the tributaries of the Discovery Bay
Reservoir Spillway and the runoff would be discharged to Tsoi Yuen
Wan near ferry pier ultimately.

6.1.2 Existing Sewerage System

6.1.2.1 Discovery Bay has been implemented with a sewerage system to
collect all the sewage and wastewater generated from daily activities.
All the existing sewage and wastewater collected from the sewerage
system is diverted to Siu Ho Wan Sewage Treatment Works
(SHWSTW) via pumping stations and the outfall is located at north
Lantau which is far away from Discovery Bay.

6.1.3 Water Quality Sensitive Receivers

6.1.3.1 A review has been conducted to identify the Water Quality Sensitive
Receivers (WSRs) in the vicinity that may be impacted by the
potential development area. The following table summarizes these
WSRs and they are illustrated in Figure 6-1. Reference is made to the
relevant legislations and standards relating to water quality which are
summarised in Appendix 6.1.

Table 6.3 Water quality sensitive receivers

Water Sensitive Receivers !/ Description
WSROI - Discovery Bay Primary reservoir for flushing, located upstream of the potential
Reservoir development areas
WSR 02 - Discovery Bay Spillway from Discovery Bay Reservoir and the tributaries,
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay
Environmenial Study (Area 6f)

Water Sensitive Receivers 'l : Description
Reservoir Spillway and chainage runs along Discovery Valley Road and downstream to
Tributaries Tsoi Yuen Wan

Natural stream downstream from the existing golf course to Nim

WSRO03 — Nim Shue Wan Str
im Shue Wan Stream Shue Wan

Non-gazetted hd tream to Di Bay R i
WSRO4 — Tai Pak Wan on-gazetted beach downstream to Discovery Bay Reservoir

Spillway
WSROS — Hai Tei Wan Marina Marina att7ai Tei Wan nea. to-DiscSvery Bay Road
WSR 06 ~ Nim Shue Wan Nim Shue Wan

'WSRO7 — Tai Pak Tsui Peninsul

P l i rth of Tai Pak Tsui Peninsul
Coastal Protection Area (CPA) rotected natural shoreline at north of Tai sui Peninsula

Note:

[1] The nearest water gathering ground is located at 4.8 km away

6.2 Identification and Evaluation of Environmental
Impacts during Construction Phase

6.2.1 Pollution Sources

Site Runoff

6.2.1.1  During rainstorm events, construction site runoff would come from all
over the works site. These surface runoff might be polluted by:
e Runoff and erosion from site surfaces, earth working areas and
stockpiles;
e Wash water from dust suppression sprays and wheel washing
facilities; and

e Chemicals spillage such as fuel, oil, solvents and lubricants from
maintenance of construction machinery and equipment.

6.2.1.2  Construction runoff may cause physical, biological and chemical
effects. The physical effects include potential blockage of drainage
channels and increase of suspended solid levels in the Southern WCZ.
Runoff containing significant amounts of concrete and cement-derived
material may cause primary chemical effects such as increasing
turbidity and discoloration, elevation in pH, and accretion of solids. A
number of secondary effects may also result in toxic effects to water
biota due to elevated pH values, and reduced decay rates of faecal
micro-organisms and photosynthetic rate due to the decreased light
penetration. All the best practices will be implemented to reduce and
minimise the generation of construction run-off.
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Hong Kong Resort Company Limited Oplimization of Land Usa in Discovery Bay
Environmental Study (Area 61)

Sewage from Workforce

6.2.1.3  Sewage effluents will arise from the sanitary facilities provided for the
on-site construction workforce. According to Table T-2 of Guidelines
for Estimating Sewage Flows for Sewage Infrastructure Planning, the
unit flow is 0.15 m*/day/employed population. The characteristics of
sewage would include high levels of BODs, Ammonia and E. coli
counts. Since sufficient portable chemical toilets and sewage holding
tanks will be provided, no adverse water quality impact is anticipated.

6.2.2 Mitigation Measures

6.2.2.1 Given the relatively small amount of site formation work for Area 6f,
adverse water quality impacts during construction phase is not )
anticipated. Nevertheless, standard good site practices such as
perimeter cut off drains, silt removal facilities, temporary toilet etc.
would still be required. A comprehensive list of those good site
practices is given in Appendix 6.2.

6.3 Identification and Evaluation of Environmental
Impacts during Operational Phase

6.3.1 Potential Impacts

6.3.1.1  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.

6.3.1.2  Therefore, IR DIODOREY to build a small separate sewage treatment
work within Area 6f. The design flow rate of the proposed sewage
treatment work would be around 440 m® per day

and the treated effluent will be discharged to & gravii _
which will be eventually discharged to the neighbouring marine
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Hong Kong Resort Company Limited
Optimization of Land Usa in Discovary Bay
Environmental Study (Ama &)

6.3.1.3 The design of STW shall ensure that the relevant standards for
effluent discharges are complied with, including the following:

o FEEEERINSNEINEN Discharged into Inshore Water of Southern
Water Control Zone
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ay and hence the feasibility of discharging the

flow along the spillw
rt directly.

treated effluent into the nullah and box culve

6.3.2 Mitigation Measures

6.3.2.1  For the protection of water sensitive receivers of Tai Pak Wan beach
and Tai Pak Tsui Peninsula CPA, the following contingency measures

are proposed for the new sewage treatment works.

e Dual feed power supply for the STW:
e Provision of sewage tanker '

transporting the sewage fr > Area 6 xisting
HO Wan STW for em: situation "ﬁhﬂ flow is small at 440

6.3.2.2

6.4 Conclusion

6.4.1.1  The potential issues that may arise during both the construction and
operational phases have been identified. Construction phase impacts

are not anticipated to be significant, site runoff and sewage can be

re'adi'ly- alleviated by implementing good site practice. During
ional phase, sewage generated will be treated | on-site
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay
Environmental Study (Area 6f)

7 Other Aspects

7 Review of Waste Management Issues

7.1.1.1

7.1.1.2

7.2 Review on Land Contamination Issues

7.2.1.1 A desktop review has been conducted by studying the previous aerial
photos for the concerned areas for the potential development area.
These photos have provided useful information to ascertain any
historical land uses that may have potential for land contamination.
The relevant legislation and standards relating to land contamination
is given in Appendix 7.1 and the related historic aerial photos is given
in Appendix 7.2. The following table summarises these findings.

Table 7. 1 Summary of historical aenal photographs for Dlscovery Bay
Year 5 2

e  Mainly nature terrain and coastline with a numbcr of villages scattering around.
e No signs for industrial developments

1973

e Some of the residential area near Yi Pak Wan and the reservoir were
1982 completed.

e  Other land based site formation work were in progress

1993 o  Most of the site formation work and reclamation works had been completed.

e  Not much difference to that in 1993 except the scale of the marina was larger

e than that in the 90's.

7.2.1.2  Site surveys were conducted between May and June of 2014 to ground
truth the findings from desktop review to identify any land uses within
the potential development area that may have the potential for
contamination in soil and groundwater. Photos taken during the site
inspection showing the land uses within each of the area are given in
Section 3.
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay

7.2.1.3

7.2.14

7.2.1.5

7.3

7.3.1.1

7.3.1.2

Table 7.2 Summary of wooded area in Area 6f

Environmental Study (Area 6f)

The area within Area 6f comprises of mainly grassland. There has
been no evidence that there had been activities causing contamination
issues in the past. Hence, it is considered that the contamination
potential for Area 6f is unlikely.

An initial land contamination appraisal has been conducted to identify
any locations within the potential development area that may have the
potential for contamination in soil and groundwater. The appraisal
mainly includes a review of the desktop__information_ and
supplemented with site surveys.

Based on the findings at this stage, no area with potential land
contamination is identified.

Review on Ecological Issues

As discussed in Section 1, Area 6f has been included in the approved
Discovery Bay OZP as “OU (Staff Quarters)”, despite the fact that
some of the planning parameters would need to be amended. Site
clearance and formation work could be commenced to implement the
development parameters in the approved OZP.

Site inspection reveals that Area 6f has previously been formed and
disturbed and there is currently a wooded area formed within Area 6f.
As revealed from historical aerial photographs, the wooded area was
likely to be developed through plantation in around 20 years ago.
According to the current design, out of 0.67ha of wooded area in Area
6f, roughly 66% (0.44 ha) of the wooded area would be retained. Only
34% (0.23 ha) of the total wooded area within Area 6f would be
affected by the proposed development. The wooded area to be lost
from the proposed development is summarised in Table 7.2.

O Item Ares (ha)

Disturbed area within Area 6f 0.15

Wooded area within Area 6f 0.67

Total area of Area 6f 0.82

Disturbed area to be affected 0.15 (about 100% of total disturbed area)
Wooded area to be affected 0.23 (about 34% of total wooded area)
Area to be developed 0.38

7.3.1.3  In addition, a recent vegetation survey undertaken in the area shows
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that the wooded area to be cleared consists of both exotic and native
species such as Macaranga tanarius and Pinus elliottii respectively.
All the species found within the development area are common
species and neither protected nor of conservation concern. As such.
the ecological impact associated within the site clearance are expected
to be minimal. Moreover, good site practices, including dust
suppression measures such as water spraying and the use of noise
mitigation measures, would be implemented to mimise the indirect
impacts during the construction stage. Therefore, it is considered that
the impact on the surrounding ecology would be minimal.

73.14
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/ 8 Conclusion
8.1.1 An environmental assessment has been conducted to review Area 6f

for Discovery Bay. Key aspects that have been assessed include air
quality, noise and water quality. Potential issues on land
contamination and ecology have also been reviewed. Those relating
to sewerage and drainage, and water supply are separately presented
in another report.

8.1.2 All the relevant noise and air quality emission sources in the vicinity
that would have impacts on the proposed developments have been
identified and assessed. The strength of these sources have been

' established by measurement or from best available information and
subsequently included in the assessment. Results indicate that the
noise and air quality impacts on planned developments would comply
with the relevant noise criteria and hence mitigation measures are not
required.

8.1.2.1 Potential site runoff and sewage from workforce during construction
can be alleviated by the implementation of standard good site
practices. Sewage generated during operational phase ate

Ecological impacts have been minimized as much pale.

8.1.2.2  Assessment reveals that the development at Area 6f is unlikely to
cause issue on land contamination and ecological issue.
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Technical Note ARUP

1 Introduction

1.1.1.1  This technical note is prepared for supporting the Section 12A Application No. A/1-DB/2
of rezoning the permissible use from Other Specified Use to Residential (Group C) at
Area 6f. It summarises the results of preliminary water quality impact assessment for the
proposed sewage treatment works (STW) in Area 6f to the water sensitive receivers
during operational phase.

1.1.1.2  The proposed STW will be established to receive and treat the sewage generated from
Area 6f which will accommodate a total of approximately 1,190 additional population.
The Average Dry Weather Flow (ADWF) of the proposed STW is approximately 440
m®/day. Nitrogen removal and disinfection will be implemented into the proposed STW.
In order to cater for the worst case scenarios, especially during dry season (i.e. without
dilution by rain water), the treated effluent from the proposed STW would be discharged
to a gravity sewage pipe that runs along Discovery Valley Road, Discovery Bay Road,
Plaza Lane, and eventually leading to sea near Discovery Bay Plaza. The alignment shall
avoid buildings and any major features as necessary. Mitigation measures will be
proposed as necessary to achieve compliance of Water Quality Objectives (WQOs).

2 Baseline Condition

2.1 Marine Water Quality

2.1.1.1  The WQOs include various parameters, which describe the physical, chemical and
biological properties of the marine environment. Table 2.1 summarises the key baseline
conditions of SS (suspended solids), E. coli, UIA (Un-ionized Ammonia Nitrogen) and
TIN (Total Inorganic Nitrogen) at EPD’s marine monitoring location SM10 from year
2005 to 2014. The annual average of the baseline condition at SM10 from year 2005 to
2014 is presented in Appendix A. It should be noted that the baseline TIN level (0.35
mg/L) already exceeds the WQO of 0.1 mg/L in Southern Water Control Zone (WCZ),
due to high TIN level in background from Pearl River estuary’.

! EPD Marine Water Quality in Hong Kong in 2014.
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Technical Note

Table 2.1 Baseline condition [! of EPD’s marine monitoring station SM10 from year
2005t02014

6.92 8 0.0042 0.35

Notes:

[1] Unless otherwise specified, data presented are depth averaged and are the annual arithmetic mean
except for E. coli which is in geometric mean.

[2] Underlined indicates occurrence of non-compliance with that parameter of WQO.

3 Water Sensitive Receivers
o
3.1.1.1  Water sensitive receivers (WSRs) have been identified and are shown in Figure 3.1. The
treated effluent from the STW in Area 6f would be discharged into to a gravity sewage
pipe and eventually sea off Discovery Bay Plaza.
3.1.1.2  The distances between the discharge point at sea and WSRs are listed in Table 3.1. The
nearest WSR is Tai Pak Tsui Peninsula CPA (WSR 07) at 270m.
U’r
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Technical Note

Table 3.1 Descri ion o water sesitive receivers within 00 meters

104

Primary reservoir for flushing, located
WSROI Discovery Bay Reservoir | upstream of the potential development e
areas
Spillway from Discovery Bay Reservoir
WSRO02 *~ Discovery Bay Reservoir | and the tributaries, drainage runs along 2]
Spillway and Tributaries |Discovery Valley Road and downstream
to Tsoi Yuen Wan
- Natural stream downstream from the m
, WSR03 Nim Shue Wan Stream existing golf course to Nim Shue Wan )
- Non-gazetted beach downstream to
WSRO04 Tai Pak Wan Discovery Bay Reservoir Spillway as0
- . Marina at Hai Tei Wan next to
WSRO05 Hai Tei Wan Marina Discovery Bay Road 1,250
WSR06 Nim Shue Wan Nim Shue Wan Beach 2,500
WSRO7 g:”l:lk;?t;i?:;“m Protected natural shoreline at north of 270
(CPA) Tai Pak Tsui Peninsula
Note:
o [1] Inland WSR.
(2] Upstream of STW at Area 6f.
NOTE - PRELIMINARY WATER QUALITY _AREA 6F DOCX e -
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Technical Note

4 Assessment Methodology
4.1 Effluent Discharge Standards
4.1.1.1  Table 4.1 shows the effluent discharge standards of the proposed STW.
Table 4.1 Effluent discharge standards of the proposed STW
pH 6-10
Temperature <30°C
Colour <1 lovibond units
Suspended Solids (SS) 30 mg/L
5-Day Biochemical Oxygen Demand
(BODs) 20:mgL.
Chemical Oxygen Demand (COD) <80 mg/L
Oil & Grease <10 mg/L
Total phosphorus 2 mg/L
Ammonia Nitrogen 8 mg/L
Nitrate + nitrite nitrogen 12 mg/L
Surfactants <15 mg/L
E. coli 10 count/100ml
Note;
[1] Mercury, Cadmium, Cyanide, Phenols, Sulphide, Sulphate, Chloride, Fluoride, Iron, Boron, Banum
and other toxic metals are not the major pollutants for the domestic sewage and excluded in the
comparison.
4.2 WQOs in Southern WCZ
4.2.1.1 Table 4.2 shows the criteria for SS, E. coli, UIA and TIN under WQOs in Southern Water

Control Zone. As discussed in Section 2, the baseline TIN level already exceeds the WQO

criterion of 0.1 mg/L.
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Technical Note

4.3.1.2

4.3.1.3

4.3.1.4

Table 4.2 WQOs Criteria in Southem WCZ

8.99 180/6101" 0.021 0.1

Note:

[1] The criteria for E. coli are 610 counts/100ml for Secondary Contact Recreational Subzones, and 180
counts/100ml for bathing beaches in wet season.

[2] SS criteria is established based on WQO that water discharge shall not.cayse the natural ambient level
to be raised by 30% for marine water WCZ.,

Modelling Scenario

The effluent dispersion scenarios are simulated by a near-field model, CORMIX. The key
inputs to the CORMIX include outfall configuration, ambient current speed, vertical
density profile and effluent flow rate.

The exit of the gravity sewage pipe into sea is near surface. Hence, a buoyant jet under
uniform ambient flow will be formed. Module CORMIX 1 for simulation of single port
discharge is adopted.

Based on the approved Delft 3D modelling results from HATS Stage 2A EIA (AEIAR-
121/2008), which is presented in Appendix B, the maximum and time-averaged of depth-
averaged ambient velocity is 0.02 m/s and 0.01 m/s respectively.

CORMIX is Iappljcalla_l'e for uni-directional ambient flow simulation. For conservative
assessment, the worst case scenarios of tidal condition under co-flow have been modelled
under CORMIX:

e The maximum ambient velocity of 0.02 m/s. Under this scenario, the effluent
discharge flow is in the same direction as the ambient flow. The pollutant plume
is then flowing towards the WSR by the ambient flow. -

# Average ambient velocity of 0.01 m/s. Under this scenario, the ambient velocity
is near stagnant. The dispersion of the plume is dominated by diffusion.

Table 4.3 presents the modelling parameters of the worst case scenario for ambient in co-
flow situation.

ES7 NOTE OM PREL WATER QUALITYZ DRAFTWAREA 6ATECHNICAL
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Technical Note

Table 4 odellinenario and corresponding parameters for the mode

g -T- 1 RN AT TS T T AT T

Season

Effluent Total Discharge

Discharge Flow Rate at 1 m/st"), 440m’/day

Parameters Discharge Point
Concentration of
Effluent at Peak NH;-N: 8 mg/L (UIA®: 0.424 mg/L)

. PO s SS: 30 mg/L
E. coli: 10 counts/100ml
TING: 12+ 8 mg/L

Effluent Density 1000 kg/ml®
Discharge
height above 2.52 m4
bottom

Ambient Ambient

Conditi Veloci .

e R Ambient flow of 0.01, 0.02 m/s (See Appendix B) under co-
flow condition
Ambient Surface 1,022 kg/m?; Surface 1,017 kg/m?;
Density*! Bottom 1,022 kg/m? Bottom 1,017.7 kg/m’
Water Depth 26ml®
Wind speed ' 2 m/s i
Note:

[1] The designed velocity of 1m/s at gravity sewage pipe discharging to sea is determined from the
following conditions: ADWF of 440m’/day, pipe diameter of 300mm, gradient of 3%, central angle of 82.6
deg and flow area 0.005m? (7% filled by area).

[2] UIA is estimated by multiplying a percentage factor to NH3-N. This factor depends on temperature
and pH. The average temp and pH from EPD water quality monitoring stations in Southern WCZ are
23.8°C and 8.0 respectively. According to the “Aqueous Ammonia Equilibrium- Tabulation of Percent
Unionized Ammonia” from USEPA, the conversion factor is 5.3%.

[3] TIN concentration is the sum of the concentration of NH3-N, NO2-N and NOs-N (see Table 4.1).
[4] The discharge is near the water surface due to lower density of the effluent.

[5] Ambient density is estimated from the EPD water quality monitoring station SM10 from year 2005-
2014.

[6] Water depth at Discovery Bay are obtained from nautical chart in Hong Kong, published by the
Hydrographic Office, Marine Department of HKSAR Government (Appendix C).

[7] CORMIX’s recommended value for conservative design condition.
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Technical Note

5 Evaluation of Impacts
S5.1.1.1  Table 5.1 shows the dilution factors for SS and UIA required to meet the WQOs in marine
waters. Since the E. coli level of treated effluent has already met the WQO criteria, it is
not included in the assessment. The calculation of dilution factor is based on Equation
5.1. The WQO criteria can be complied if the predicted dilution factor at the WSRs is
higher than the required dilution factor presented in Table 5.1.
Table 5.1 Dilution factors for SS and UIA to meet the WQ() criteria T
15 7SS (mg/l) UIA (mg/By =" Remar]
Criteria/Target Limit of 8.99 0.021 See Table 4.2
Conc. (Cpriteria)
Baseline Conc. (Cpaseiine) 6.92 0.004 Sec Table 2.1
Effluent Discharge Conc. See Table 4.3
C ) 30 0.424
Dilution Factor to Meet the 1 25 Calculation based on
|Criteria Equation 5.1
Note:
As a sample calculation, the required dilution factor for the SS criterion would be (30.00 — 6.92)/(8.99 -
6.92) ~ 11.
DF = Ceffluent—Cbhaseline Equaﬁon 5.1
Ccriteria—Cbaseline
where
Cemuent 1 the effluent concentration at the discharge point.
Chaseline 18 the baseline concentration at the WSR.
Coriaia is the criteria/ target limit of concentration.
5.1.1.2  Table 5.2 shows the dilution factor and predicted vertical thickness of sewage plume for

the simulated scenario at 270 m of the closest WSR (WSR 07 Tai Pak Tsui Peninsula
CPA). The simulated scenarios are classified as near surface positively buoyant jet in
uniform density layer (flow class IPH2 according to CORMIX Manual). The details of
CORMIX outputs are presented in Appendix D. Based on the modelling result, the lowest
predicted dilution factor can be achieved is 209. The predicted vertical thickness of
sewage plume is about 0.3-0.4m near the surface.

REPOATS DELIVERABLES\T NOTE ON PREL WATER QUALITYWZ DRAFTWREA 6FITECHNICAL
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Technical Note

3.).1.3

5.1.14

5.1.15

Table 5.2 Predicted dilution factor and plume vertical thickness at the WSRO07 (i.e.
270 m from discharge point

= FAmbient flow in eo-flow | = ... |

§iPlume Vertical Thickness .

m)- PEEHEE
0.02 209 0.25
Dry
0.01 375 0.38
ooz 2 030
Wet
0.01 377 0.42

Since the predicted dilution factor at the nearest WSR is higher than the required dilution N
presented in Table 5.1, it is anticipated that SS and UIA level would comply with the
WQO criteria at all the marine based WSRs. The summary of compliance for different
water quality parameters is presented in Table 5.3.

The predicted SS is 7.03 mg/L at the WSR 07 Tai Pak Tsui Peninsula CPA in the worst
scenario of dilution factor 209. Since the predicted SS complies with the water quality
criteria (8.99mg/L) at the WSR 07, hence impact on the ecological sensitive receiver/
coral at WSR 07 is not anticipated, irrespective of whether there are corals at WSR 07 or
not.

Table 5.3 Summary of compliance for different water quality parameters inside the
sewage plume

R & d
0.02 Yes Yes Yes No 1 N
Dry
0.01 Yes Yes Yes No (!
0.02 Yes Yes Yes No 1
Wet
0.01 Yes Yes Yes No 1]
Note:

[1] Baseline TIN level already exceeds the WQO criterion.

Using Equation 5.1 and the effluent standards in Section 4.1, the predicted levels of total
inorganic nitrogen (TIN) inside the sewage plume with predicted dilution factors are
presented in Table 5.4.

HOTE - PRELINSNARY WATER QUALITY_AREA &F.DOCX
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Technical Note

Table 5.4 Predicted nitrogen levels at the WSRO7 (i.e. 270 m from discharge point)
el 5B = % - B r— = - - - :_‘._.1-.1‘

: 1 L : (RIN; inside the xiad 3 Depth averaged 1
' sewag g/ N (mg/L) :

Dry 0.02 0.444 0.359
0.01 0.402 0.358
SR 0.02 0.431 0.359 s oo
Wet '
0.01 0.402 0.358
Note:
As a sample calculation for the first scenario, the depth averaged TIN = 0.444 x (0.25/2.6) +0.35 x (1-
0.25/2.6) = 0.359 mg/L.

5.1.1.6  The predicted value of TIN inside the sewage plume near surface exceeds the depth
averaged baseline value of 0.35 mg/L at the nearest WSR 07 (Tai Pak Tsui Peninsula
CPA). However, since the predicted sewage plume thickness is thin (0.3-0.4m near the
surface out of 2.6m water depth), the predicted depth averaged TIN marginally exceeds
the baseline value for about 2-3% and is considered as not significant.

NOTE - PRELIMINARY WATER QUALITY_AREA 6F DOCX.
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Technical Note

6 Conclusion

6.1.1.1  The preliminary water quality impact assessment of the proposed sewage treatment works
in Area 6f to the water sensitive receivers during operational phase has be conducted. The
modelling result indicates that the water quality in the vicinity of marine-based WSRs
would be in compliance with WQOs in SS, E. coli and UIA. Exceedance of TIN under
WQO is observed. However the contribution is due to high TIN level in background from
Pearl River estuary. The predicted depth averaged TIN would slightly increase the
baseline value by 2-3% and is considered as not significant,

6.1.1.2  The current tentative alignment for the gravity sewage pipe has considered the worst case
scenario especially during dry seasons (i.e. without dilution by rain water). During the
subsequent detailed design, it is recommended to conduct further analysis to establish any
base flow along the spillway and hence the feasibility of discharging the treated effluent
into the nullah and box culvert directly.

REPORTS DELIVERABLES\T TECHNICAL NOTE ON PRELIMINARY WATER QUALITYWZ DRAFTVAREA BRTECHNICAL
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Appendix A

EPD Marine Water Quality
Monitoring Data



Figure Al Locations of the Environmental Protection Department’s marine monitoring
measurement sites, captured from the EPD’s marine water reports 2014

Discharge location
to sea /

|:| Secondary contact recreation subzone




Table Al Annual average of the water quality parameters at EPD’s marine monitoring site
SM10

2005 0.35 9.44 7.10 0.005 0.038
2006 0.32 19.04 9.06 0.006 0.044
2007 0.32 11.28 8.15 0.006 0.046
-—2008( - - ——-0.37 - 14.59 7.33 0.005 0.041
2009 0.28 10.51 8.28 0.003 0.037
2010 0.33 5.00 5.46 0.003 0.035
2011 0.36 237 7.12 0.003 0.039
2012 0.42 2.82 7.20 0.003 0.038
2013 0.35 2.78 3.92 0.003 0.039
2014 0.30 4.30 4.68 0.004 0.045

Note:
[1] According to WQO, the criterion for E. coli should be calculated as annual geometric
mean of its concentration, instead of the annual arithmetic mean.




Appendix B

Ambient flow in Tai Bak Wan
(Extracted from Delft 3D
Modelling Result)




Discharge

location

Extracted ambient velocity from Grid (M: 8, N: 170)




Time series of depth averaged ambient velocity from approved Delft 3D modelling

result
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Appendix C

Bathymetry of Discovery Bay
(Extracted from Nautical Map
in Hong Kong)
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Appendix D

CORMIX model output
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CORMIX SESSION REPORT:
XOXXXEXICOCRRKKXXIKKIIOIHK KKK HIOHIX XK KX I IEHIXHXK XK

CORMIX MIXING ZONE EXPERT SYSTEM

CORMIX Version 5.0GT

HYDROl:Vversion-5.0.1.0 December, 2007

SITE NAME/LABEL:
DESIGN CASE:

FILE NAME: C:\Documents and
settings\aac.sas.GLOBAL\Desktop\235928\cormix\Area6f\H2.6\Dry U50 H2.6.prd

Using subsystem CORMIX1: Single Port Discharges

Start of session: 09/29/2016--17:12:16

AR R A A R A A A A A A A A A A A A A A e A A e A e derdedr e b desr e e it

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth HA =2.6m
Degth at discharge HD =2.6m
Ambient velocity = | UA = 0.01 m/s
Darc¥—weisbach friction factor F = 0.0228
calculated from Manning's n = 0.02
wind velocity uw =2 m/s
Stratification Type STRCND = U
Surface density RHOAS = 1022 kg/mA3
Bottom density RHOAB = 1022 kg/mA3
DISCHARGE PARAMETERS: Single Port Discharge
Nearest bank = Jeft
Distance to bank DISTB = 2000 m
Port diameter DO =0.08m
Port cross-sectional area AQ = 0.0050 mA2
Discharge velocity uo0 = 1.01 m/s
Discharge flowrate Q0 = 0.0051 mA3/s
Dischar?e port height HO =2.52m
vertical discharge angle THETA = 0 deg
Horizontal discharge angle SIGMA = 0 deg
Discharge density RHOO = 1000 kg/mA3
Density difference DRHO = 22 kg/mA3
Buoyant acceleration GPO = 0.2111 m/sA2
Discharge concentration co = 30 deg.C
surface heat exchange coeff. KS =0 m/s
Coefficient of decay KD =0 /s
DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =0.07m Lm =7.19m Ltb = 1076.62 m
IM =0.59m Lm' = 99999 m Lb' = 99999 m
NON-DIMENSIONAL PARAMETERS:
Port densimetric Froude number FRO = 7.81
velocity ratio R = 101.46

-

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:

Toxic discharge = no

water quality standard specified = yes

water quality standard CSTD = 8.99 deg.C
Regulatory mixing zone = yes

Regulatory mixing zone specification = distance
Regulatory mixing zone value = 270 m (mA2 if area)
Region of interest =500 m

A e e e A A R e A e A A A A AR AR A A AT A A A AR AR

________________________ H
FLOW CLASS = IPH2ASI

| |

e o s s T Y s %

This flow configuration applies to a layer corresponding to the full water
depth at_the discharge site.

Applicable layer depth = water depth = 2.6 m

A R A e T S R A A A A A A A e A A e et
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Dry_U50_H2.6.ses
MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
origin is located at the bottom below the port center:
2000 m from the left bank/shore.
Number of display steps NSTEP = 50 per module.
NEAR-FIELD REGION (NFR) CONDITIONS :
Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
designer because the mixing in the NFR is usually sensitive to the

discharge design conditions.

Pollutant concentration at NFR edge c¢ = 0.1269 deg.C

Dilution at edge of NFR s = 236.4

NFR Location: X = 139.29 m

(centzrline coordinatss) y=0m

Z=2.6m

NFR plume dimensions: half-width (bh) = 208.79 m

) thickness (bv) = 0.29 m
Cumulative travel time: 11210.2207 sec.

Buoyancy assessment:
The effluent densitﬁ is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards
the surface.
Benthic attachment:
For the present combination of discharge and ambient conditions, the
discharge plume becomes attached to the channel bottom within the NFR
immediately following the efflux. High benthic concentrations may occur.
UPSTREAM INTRUSION SUMMARY:
Plume exhibits upstream intrusion due to Tow ambient velocity or strong
discharge buoyancy.

Intrusion length = 200.10 m
Intrusion stagnation point = =165.20 m
Intrusion thickness = 0.11m
Intrusion half width at impingement = 208.79 m
Intrusion half thickness at impingement = 0.29 m

In this case, the UPSTREAM INTRUSION IS VERY LARGE, exceeding ten (10)
times the local water depth.

This may be caused by the small ambient velocity, perhaps in combination
with the strong buoyancy of the effluent, or alternatively, a strong
ambient stratification.

If the ambient conditions are quite unsteady (e.g. tidal), then the
CORMIX steady-state predictions of the upstream intrusion are probably
unrealistic. The plume predictions in the immediate near-field, prior
to the intrusion layer formation, are acceptable, however.

PLUME BANK CONTACT SUMMARY:

Plume in unbounded section does not contact bank in this simulation.

HREAAA T AR A AR A Skt R TOXIC DILUTION ZONE SUMMIARY R AT A AT A AN A A e h A r iy
No TDZ was specified for this simulation.

b2 22242252 2222282 3 28 2.4 REGULATORY MIXING ZONE SUMMARY Tkl d Aty
The plume conditions at the boundary of the specified RMZ are as follows:

PolTutant concentration c = 0.080111 deg.C
corresponding dilution s = 374.5
Plume location: X=270m
(centerline coordinates) y=0m
) . . z=2.6m
Plume dimensions: half-width (bh) = 249.78 m
thickness (bv) = 0.38 m
Cumulative travel time: 24280.8379 sec.

At this position, the plume is NOT IN CONTACT with any bank.
Furthermore, the specified water quality standard has indeed been met

Page 2
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Dry_US0_H2.6.ses
within the RMZ. In particular:
The ambient water quality standard was encountered at the following
plume position:

Water quality standard = 8.99 deg.C
Corresponding dilution s =3.3
Plume location: Xx=1.65m
(centerline coordinates) y=0m
z=2.6m
Plume dimension: half-width (bh) = 0.22 m

A EA A A A A A A A A A hd FINAL DESIGN ADVICE AND COMMENTS AN AN AT AT ATy

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume ﬁeometr1es) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation;.

As a further safeguard, CORMIX will not give predictions whenever it judg&s
the design configuration as highly complex and uncertain for prediction.
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CORMIX SESSION REPORT:
XXX IOCEIEIICHIK I HKIEIIXHKIKXXXHIOEK KKK XXXIXXOOIKXKX XX
CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 5.0GT
HYDRO1l:version-5.0.1.0 December,2007
SITE NAME/LABEL:
DESIGN CASE:

FILE NAME: C:\Documents and
Settings\aac.sas.GLOBAL\Desktop\235928\cormix\Area6f\H2.6\Dry U90 H2.6.prd

Using subsystem CORMIX1: Single Port Discharges

start of session: 09/29/2016--17:11:27

Rk A A A A A A A R A A A R A R A A A AR A A A AT AR A AN AT A NI A AT AR A AT A LA T A AT A AAN

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth HA-—=—-= 2.6 M= =
Deggh at discharge HD =2.6m
Ambient velocity UA = 0.02 m/s
Darcx-weisbach friction factor F = 0.0228
calculated from Manning's n = (.02
wind velocity uw =2 m/s
Sstratification Type STRCND = U
surface density RHOAS = 1022 kg/mA3
Bottom density RHOAB = 1022 kg/mA3
DISCHARGE PARAMETERS: single Port Discharge
Nearest bank = left
Distance to bank DISTB = 2000 m
Port diameter DO =0.08m
Port cross-sectional area AQ = 0.0050 mA2
Discharge velocity uo = 1.01 m/s
Discharge flowrate Q0 = 0.0051 mA3/s
Dischar?e port height HO =2.52m
vertical discharge angle THETA = 0 deg
Horizontal discharge angle SIGMA = 0 deg
Discharge density RHOO = 1000 kg/mA3
pensity difference DRHO = 22 kg/mA3
Buoyant acceleration GPO = 0.2111 m/sA2
Discharge concentration co = 30 deg.C
surface heat exchange coeff. KS =0 m/s
Coefficient of decay KD =0 /s
DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =0.07m Lm = 3.60 m Lb = 134.58 m
LM =0.59m tm' = 99999 m Lb' = 99999 m
NON-DIMENSIONAL PARAMETERS:
Port densimetric Froude number FRO = 7.81
velocity ratio R = 50.73
MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:
Toxic discharge = no
water quality standard specified = yes
water quality standard CSTD = 8.99 deg.C
Regulatory mixing zone = yes
Regulatory mixing zone specification = distance
Regulatory mixing zone value =270 m (mA2 if area)
Region of interest =500 m

e A A A A e A A A A A A A A T A AR AR A A AT AR A A AN A AR AR AR A AR LA AR AAY

.
*

| I

A e ot s e T A i A 000 . *

This flow configuration applies to a layer corresponding to the full water
depth at the discharge site.

Applicable layer depth = water depth = 2.6 m

Hr A A e e A A A A A A A AR A A A A A A AR A A A AR A AN A AN A A b A v AR
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MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:
origin is located at the bottom below the port center:
2000 m from the left bank/shore.
Number of display steps NSTEP = 50 per module.
NEAR-FIELD REGION (NFR) CONDITIONS :
Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
desiﬁner because the mixing in the NFR 1is usually sensitive to the

discharge design conditions.
Pollutant concentration at NFR edge ¢ = 0.2429 deg.C
Dilution at edge of NFR s = 123.5
NFR Location: X =63.32m L
(centerline coordinates) y = g'g = RE S A R
zZ=2.6m
NFR plume dimensions: half-width (bh) = 46.82 m
thickness (bv) = 0.34 m
Cumulative travel time: 1858.3932 sec.

BuoKancy assessment: ) )
The effluent densitx is less than the surrounding ambient water W
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards
the surface.

Benthic attachment:
For the present combination of discharge and ambient conditions, the
discharge plume becomes attached to the channel bottom within the NFR
immediately following the efflux. High benthic concentrations may occur.

UPSTREAM INTRUSION SUMMARY:

Plume exhibits upstream intrusion due to low ambient velocity or strong
discharge buoyancy.

Intrusion length = 34.39m
Intrusion stagnation point = 5.52m
Intrusion thickness = 0.23 m
Intrusion half width at impingement = 46.82 m
Intrusion half thickness at impingement = 0.34 m

In this case, the UPSTREAM INTRUSION IS VERY LARGE, exceeding ten (10)
times the local water depth.

This may be caused by the small ambient velocity, perhaps in combination
with the stroqg buoyancy of the effluent, or aiternative]y, a strong “‘)
ambient stratification.

If the ambient conditions are quite unsteady (e.g. tidal), then the
CORMIX steady-state predictions of the uEstream intrusion are probably
unrealistic. The plume predictions in the immediate near-field, prior
to the intrusion layer formation, are acceptable, however.

PLUME BANK CONTACT SUMMARY:

Plume in unbounded section does not contact bank in this simulation.

Tedrdrdede e e A d b d TOXIC DILUTION ZONE SUMMARY WA AR AT AT AT Ao h bty
No TDZ was specified for this simulation.

Vededede vt e e e e ve oot REGULATORY MIXING ZONE SUMMARY frordrdrdede e b e At
The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration c = 0.143731 deg.C
Corres?onding dilution s = 208.7
Plume location: X =270m
(centerline coordinates) y = g E
Z =c.om
Plume dimensions: half-width (bh) = 105.02 m
) thickness (bv) = 0.25 m
Cumulative travel time: 12192.4678 sec.

At this position, the plume is NOT IN CONTACT with any bank.
Furthermore, the specified water quality standard has indeed been met

Page 2




—_—

Dry_U90_H2.6.ses
within the RMZ. In particular:
The ambient water quality standard was encountered at the following
plume position:

water quality standard = 8.99 deg.C
COrresqond1qg dilution s = 3.3
Plume location: Xx=1.64m
(centerline coordinates) y=0m
. Z=2.6m
Plume dimension: half-width (bh) = 0.21 m

AT A AT A A A A A d et FINAL DESIGN ADVICE AND COMMENTS whAhhhAhkhhhhhddhhdhddd

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and Taboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume ﬁeometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviation; .

As a further safeguard,-CORMIX will no* give- predictions whenever it judges
the design configuration as highly complex and uncertain for prediction.
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CORMIX SESSION REPORT:

XXX ORI XK IR XX XXX X HOEHIIOEKXHK X IIXXKX KOO XX
CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 5.0GT

HYDRO1l:Version-5.0.1.0

SITE NAME/LABEL:
DESIGN CASE:
FILE NAME:

December, 2007

C:\Documents and

Settings\aac.sas.GLOBAL\Desktop\235928\cormix\Area6f\H2.6\wet U50 H2.6.prd

Using subsystem CORMIXI:
start of session:

Single Port Discharges
09/29/2016--17:12:51

AR A A A A A A A A A A A A A A A A A A A A A AR A A A AL AR AL AR AT AT R A AR A A AT h

SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:
cross-section
Average depth
Deggh at discharge
Ambient velocity
Darc*-Weisbach friction factor

Calculated from Manning's n

wind velocity
Stratification Type
Surface density
Bottom density

HA
HD
UA
F

uw
STRCND
RHOAS
RHOAB

n ougded o

33

228
2
2 m/s

A
1017 kg/mA3 LY
1017.7 kg/mA3

unb
2.6
2.6
0.01 m/s
0.0
0.0

DISCHARGE PARAMETERS:
Nearest bank
Distance to bank
Port diameter
Port cross-sectional area
Discharge velocity
Discharge flowrate
D1schar?e port height
vertical discharge angle
Horizontal discharge angle
Discharge density
Density difference
Buoyant acceleration
Discharge concentration
Surface heat exchange coeff.
Coefficient of decay

‘0

0.08 m
0.0050 mA2
1.01 m/s
0.0051 mA3/s
2.52 m

0 deg

0 deg

1000 kg/mAB
17.3500 kg/mA3
0.1672 m/sA2
30 deg.cC

0 m/s

SCALE
7.19
99999

DISCHARGE/ENVIRONMENT LENGTH
LQ 0 m
LM

S:
m
m

Lb
Lb'

i -
- m oy

NON-DIMENSIONAL PARAMETERS:
Port densimetric Froude number
velocity ratio

FRO

OF INTEREST PARAMETERS:

MIXING ZONE / TOXIC DILUTION ZONE
Toxic discharge

water quality standard specified

/ AREA

water quality standard CSTD
Regulatory mixing zone I
Regulatory mixing zone specification

Regulatory mixing zone value

Region of interest

no

yes

8.99 deg.C

yes

distance

270 m (mA2 if area)
500 m

T A e e e e A e e N R N A A A AR A A AR AT A A A A AR AN A AR AN A A AR AL AR AT AR S

H
________________________ *

L FLOW CLASS = IPH2ASI |
________________________ *

This flow configuration applies to a layer corresponding

depth at the discharge site.

to the full water

The ambient density stratification at the

discharge site is relatively weak and unimportant so the discharge flow
penetrates to the surface and/or breaks down the existing stratification

Page 1



) o wet_US0_H2.6.ses
through vigorous mixing.
Applicable Tayer depth = water depth = 2.6 m
AR A A A A A N A A A A A A A A A A A A A A e e T A A A A AR A A A A AR T A R AN AT d e aad

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:

origin is located at the bottom below the port center:
2000 m from the left bank/shore.

Number of display steps NSTEP = 50 per module.

NEAR-FIELD REGION (NFR) CONDITIONS

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
desiﬁner because the mixing in the NFR is usually sensitive to the
discharge design conditions.
Pollutant concentration at NFR edge c¢ = 0.1339 deg.C

Dilution at edge of NFR s = 224.1
NFR Location: X = 129.55 m
(centerline coordinates) y = g E
zZ=2.6m
NFR plume dimensions: half-width (bh) = 183.05 m
thickness (bv) = 0.31m
Cumulative travel time: 10033.9805 sec.

Buozancy assessment:
The effluent dens1tx is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards
the surface.

Stratification assessment:
The specified ambient density stratification is weak relative to the
discharge conditions and is dynamically unimportant. The discharge will
behave as if the ambient were unstratified.

Benthic attachment:
For the present combination of discharge and ambient conditions, the
discharge_plume_becomes attached to the channel bottom within the NFR
immediately following the efflux. High benthic concentrations may occur.

UPSTREAM INTRUSION SUMMARY :

Plume exhibits upstream intrusion due to low ambient velocity or strong
discharge buoyancy.

Intrusion length = 166.86 m
Intrusion stagnation point = =128.83 m
Intrusion thickness = 0.13 m
Intrusion half width at impingement = 183.05m
Intrusion half thickness at impingement = 0.31 m

In this case, the UPSTREAM INTRUSION IS VERY LARGE, exceeding ten (10)
times the Tocal water depth. .

This may be caused by the small ambient velocity, perhaps in combination
with the stron$ buoyancy of the effluent, or alternatively, a strong
ambient stratification.

If the ambient conditions are quite unsteady (e.g. tidal), then the
CORMIX steady-state predictions of the upstream intrusion are probably
unrealistic. The plume predictions in the immediate near-field, prior
to the intrusion layer formation, are acceptable, however.

PLUME BANK CONTACT SUMMARY:
Plume in unbounded section does not contact bank in this simulation.
Fhd Ak A A N TOXIC DILUTION ZONE SUMMARY FRAEA A A A A hd b h b hhbdns
No TDZ was specified for this simulation.
kA ke TN REGULATORY MIXING ZONE SUMMARY P2 232323 22 2 2 2 24 2 2424222
The plume conditions at the boundary of the specified RMZ are as follows:
Pollutant concentration ¢ = 0.07966 deg.C
Corresponding dilution s = 376.6
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Plume location: . X =270 m
(centerline coordinates) y=0m
Z=2.6m
Plume dimensions: half-width (bh) = 228.26 m
thickness (bv) = 0.42 m
cumulative travel time: 24078.6426 sec.

At this position, the plume is NOT IN CONTACT with any bank.

Furthermore, the specified water quality standard has indeed been met
within the RMZ. In particular: )

The_ambient water quality standard was encountered at the following
plume position:

water quality standard = 8.99 deg.C
COrresqond1ng dilution s = 3.3
Plume location: X =1.65m
(centerline coordinates) y=0m
. zZ=2.6m
Plume dimension: ——— haif-width (bh) = 0.22 m

E3- 2222222 2 222 2.2 2 2132 %4 FINAL DESIGN ADVICE AND COMMENTS HTRA A A AT AT A A A rddd

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE,

Extensive comparison with field and Taboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume ﬂeometr1es) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviationg

As a further safeguard, CORMIX will not give predictions whenever it judges
the design configuration as highly complex and uncertain for prediction.
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CORMIX SESSION REPORT:
XOOOKXXXXHXXIIOKHKHIKKKIXHXXNXKIXKKIKIHKKXKX K KKK KKK XHXIHKXXKXKXXXKKHXKX KK XK
CORMIX MIXING ZONE EXPERT SYSTEM
CORMIX Version 5.0GT
HYDRO1:version-5.0.1.0 December,2007

SITE NAME/LABEL:

DESIGN CASE:

FILE NAME: C:\Documents and
settings\aac.sas.GLOBAL\Desktop\235928\cormix\Area6f\H2.6\wet U0 H2.6.prd

Using subsystem CORMIX1: single Port Discharges

Start of session: 09/29/2016--17:13:23

L L s Rt e R S L R L L BT T T T T e
SUMMARY OF INPUT DATA:

AMBIENT PARAMETERS:

Cross-section = unbounded
Average depth = WA = 2:46m =
Deg;h at discharge HD =2.6m
Ambient velocity UA = 0.02 m/s
Darcy-weisbach friction factor F = 0.0228
Calculated from Manning's n = 0.02
wind velocity uw =2 m/s
Stratification Type STRCND = A
Surface density RHOAS = 1017 kg/mA3
Bottom density RHOAB = 1017.7 kg/mA3
DISCHARGE PARAMETERS: Single Port Discharge
Nearest bank = left
Distance to bank DISTB = 2000 m
Port diameter D0 = 0.08 m
Port cross-sectional area AQ = 0.0050 mA2
Discharge velocity uo = 1.01 m/s
Discharge flowrate Q0 = 0.0051 mA3/s
D1schar?e port height HO =2.52m
Vertical discharge angle THETA = 0 deg
Horizontal discharge angle SIGMA = 0 deg
Discharge density RHO0O = 1000 kg/mA3
Density difference DRHO = 17.3500 kg/mA3
Buoyant acceleration GPO = 0.1672 m/sA2
Discharge concentration co = 30 deg.C
surface heat exchange coeff. KS =0m/s
Coefficient of decay KD =0 /s
DISCHARGE/ENVIRONMENT LENGTH SCALES:
LQ =0.07 m tm = 3.60 m Lb = 106.62 m
LM =0.66m Ltm' = 99999 m Lb' = 99999 m
NON-DIMENSIONAL PARAMETERS:
Port densimetric Froude number FRO = 8.77
velocity ratio R = 50.73
MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS:
Toxic discharge = no
water quality standard specified = yes
water quality standard CSTD = 8.99 deg.C
Regulatory mixing zone . = yes
Regulatory mixing zone specification = distance )
Regulatory mixing zone value =270 m (mA2 if area)
Region of interest = 500 m

Yedede e

________________________ #
| FLOW CLASS = IPH2ASI

| EE08 CUBS o TRHEAST ]

This flow configuration applies to a layer corresponding to th
The ambient density stratification at the

depth at the discharge site.

e T A e e e R T e S R A A A A T A A A AT AN A A A A A AT AN AT AT

to the full water

discharge site is relatively weak and unimportant so the discharge flow
penetrates to the surface and/or breaks down the existing stratification
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through vigorous mixing.
Applicable layer depth = water depth = 2.6 m

****ﬁ****************************ﬁ**ﬁs'nht-*1\-ﬂr**********************************
MIXING ZONE EVALUATION (hydrodynamic and regulatory summary):

X-Y-Z Coordinate system:

origin is located at the bottom below the port center:
2000 m from the left bank/shore.
Number of display steps NSTEP = 50 per module.

NEAR-FIELD REGION (NFR) CONDITIONS :

Note: The NFR is the zone of strong initial mixing. It has no regulatory
implication. However, this information may be useful for the discharge
desiﬂner because the mixing in the NFR is usually sensitive to the
discharge design conditions. o

Pollutant concentration at NFR edge ¢ = 0.2073 deg.C
Dilution at edge of NFR s = 144.7
NFR Location: ) x =70.74 m
(centerline coordinates) y = g E
zZ=2.6m
NFR plume dimensions: half-width (bh) = 48.72 m
thickness (bv) = 0.38 m
Cumulative travel time: 2075.4932 sec.

= e

BuoKancy assessment: .
The effluent dens1t¥ is less than the surrounding ambient water
density at the discharge level.
Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards
the surface.

stratification assessment:
The specified ambient density stratification is weak relative to the
discharge conditions and is dynamically unimportant. The discharge will
behave as if the ambient were unstratified.

Benthic attachment:
For the present combination of discharge and ambient conditions, the
discharge_plume_becomes attached to the channel bottom within the NFR
immediately following the efflux. High benthic concentrations may occur.

UPSTREAM INTRUSION SUMMARY :

Plume exhibits upstream intrusion due to low ambient velocity or strong
discharge buoyancy.

Intrusion length = 40.51m
Intrusion stagnation point = 5.86m
Intrusion thickness = 0.35m
Intrusion half width at impingement = 48.72 m
Intrusion half thickness at impingement = 0.38 m

In this case, the UPSTREAM INTRUSION IS VERY LARGE, exceeding ten (10)
times the local water depth.

This may be caused by the small ambient velocity, perhaps in combination
with the strong buoyancy of the effluent, or alternatively, a strong
ambient stratification.

If the ambient conditions are quite unsteady (e.g. tidal), then the
CORMIX steady-state predictions of the upstream intrusion are probably
unrealistic. The plume predictions in the immediate near-field, prior
to the intrusion layer formation, are acceptable, however. '

PLUME BANK CONTACT SUMMARY:

Plume in unbounded section does not contact bank in this simulation.
Ehkhhkkhhhhhhhhkdd ki did® TOXIC DILUTION ZONE SUMMARY *frirfrfrd st adhudrankdtddstd
No TDZ was specified for this simulation.

HAAAATAE AR AL AN A oL dd REGULATORY MIXING ZONE SUMMARY *®#stiradfdtdhskdahtrirthtis
The plume conditions at the boundary of the specified RMZ are as follows:

Pollutant concentration c = 0.124012 deg.cC
Corresponding dilution s = 241.9
Page 2
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Plume Tocation: ) X =270 m
(centerline coordinates) y = g 2
z=2.6m
Plume dimensions: half-width (bh) = 102.29 m
thickness (bv) = 0.30 m
cumulative travel time: 12038.7305 sec.

At this position, the plume is NOT IN CONTACT with any bank.
Furthermore, the specified water quality standard has indeed been met
within the RMZ. In particular:

The_ambient water quality standard was encountered at the following
plume position:

water quality standard = 8.99 deg.C
Corresponding dilution s =3.3
"Plume location: . X =1.64m
(centerline coordinates) y=0m
_— —== . —2Z =2.6m
PTume dimension: half-width (bh) = 0.21 m

EE 222242 22 R LR R 8L S FINAL DESIGN ADVICE AND COMMENTS FRATAEA T AR A A A AL AL AN

REMINDER: The user must take note that HYDRODYNAMIC MODELING by any known
technique is NOT AN EXACT SCIENCE.

Extensive comparison with field and laboratory data has shown that the
CORMIX predictions on dilutions and concentrations (with associated
plume geometries) are reliable for the majority of cases and are accurate
to within about +-50% (standard deviationa.

As a further safeguard, CORMIX will not give predictions whenever it judges
the design configuration as highly complex and uncertain for prediction.
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RNTPC Paper No. Y/I-DB/2
For Consideration by

the Rural and New Town
Planning Committee

on 13.5.2016

APPLICATION FOR AMENDMENT OF PLAN
UNDER SECTION 12A OF THE TOWN PLANNING ORDINANCE

APPLICATION NO. Y/I-DB/2

(for I* deferment)
Applicant : Hong Kong Resort Company Liﬁﬁéﬁ-rwrese;éa by ﬁasterplan
Limited
Site Area 6f, Lot 385 RP & Ext. (Part) in D.D. 352, Discovery Bay
Site Area : 7,623 m” (about)
Lease : Lot No. 385 R.P. in D.D. 352 and the extensions thereto
Plan . Approved Discovery Bay Outline Zoning Plan (OZP) No. S/I-DB/4
Zoning : "Other Specified Uses" annotated "Staff Quarters (5)" (“OU(Staff
Quarters(5))”)
Proposed : From “OU(Staff Quarters(5))” to "Residential (Group C) 12"
Amendment “(R(O12)™)
Background

On 25.2.2016, the applicant sought planning permission to rezone the application site
(the Site) (Plan Z-1) from “OU(Staff Quarters(5))” to “R(C)12”. The proposed rezoning
is intended to facilitate a medium-density residential development consisting of two
residential blocks with maximum gross floor area of 21,600 m? and building height of 18
storeys (128mPD) at the Site. The application is scheduled for consideration by the Rural
and New Town Planning Committee (the Committee) at this meeting.

Request for Deferment

On 15.4.2016, the applicant’s representative wrote to the Secretary of the Town Planning
Board (the Board) and requested the Board to defer making a decision on the application
for two months so as to allow time for preparation of further information to address the
comments of relevant government departments (Appendix I).




@

3. Planning Department’s Views

3.1

32

The Planning Department has no objection to the request for deferment as the
justifications for deferment meet the criteria for deferment as set out in the Town
Planning Board Guidelines on Deferment of Decision on Representations,
Comments, Further Representations and Applications made under the Town
Planning Ordinance (TPB PG-No. 33) in that the applicant needs more time to
prepare further information in response to departmental comments, the deferment
period is not indefinite and the deferment would not affect the interests of other
relevant parties.

Should the Committee agree to defer a decision on the application, the application
will be submitted to the Committee for consideration within three months upon
receipt of further information from the applicant. If the further information
submitted by the applicant is not substantial and can be processed within a shorter
time, the application could be submitted to an earlier meeting for the Committee’s
consideration. The applicant should be advised that the Committee has allowed
two months for preparation of submission of further information, and no further
deferment would be granted unless under very special circumstances.

4. Decision Sought

The Committee is invited to consider whether or not to accede to the applicant’s request
for deferment. If the request is not acceded to, the application will be submitted to the
Committee for consideration at the next meeting.

5. Attachments

Appendix I Letter dated 15.4.2016 from the applicant’s representative
Plan Z-1 Location plan
PLANNING DEPARTMENT

MAY 2016
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2016 15:29 MASTERPLAN +852 2587 7068 . No. 1943 F. £

AMIASTERPLAN LIMITED
& Planning and Development Advisors _ _ .
{ mERIEMFRSS o A@ﬁ @ﬂ -

Your Ref: Y/I-DB/2

Appendix T

The Se&emﬁax 15 Aprll 2016

Town Planning Board
15/F, North Point Government Offices
333 Java Road, Nerth Paint

Hong Kong By Fax

Daar Sir,

Section 12A Application No.Y/1-DB/2

For rezoning the permissibie use from staff quarters to flats at Area 6f, Discovery Bay
0 ' : Request to Defer

. | refer to the abovementioned application which is currently being processed and scheduled fo be
considered by Town Planning Board on 13 May 2016. | am writing to request to defer the
consideration of the application,

We have received departmental comments on the application made available by the District
Planning Office on 7, 12, 13 and 14 April 2016. We are reviewing the deparimental comments and

are currently formulating a response to address the concerns.

In accordance with Town Planning Board Guideline No.33, | am requesting the consideratian of the
application be deferred for two months to allow for the review and response to the departmental
comments, The deferment is unlikely to affect the right or interest of the cancemed parfies.

Yours falthfull

: -,
6 /I".l-' Brownlee,
For and on behalf of
Masterplan Limited

cc. DPOISI‘(I‘(Ann: Helena Pang) > Email
Client & Consultants

Raom 3516B, 35/F, China Merchants Tower, Shun Tak Centre, 200 Connaught Road Central, Hang Kc:\'g.
Tel: (852) 2418 2880  Pax: (852) 2587 7068  Email: info@masterplan.com.hk
- TOTAL P.00
15-APR-2016 17:07 + 852 2522 8426 96% P 001 !
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RNTPC Paper No. Y/I-DB/2
For Consideration by

the Rural and New Town
Planning Committee

on 26.8.2016

APPLICATION FOR AMENDMENT OF PLAN
UNDER SECTION 12A OF THE TOWN PLANNING ORDINANCE

APPLICATION NO. Y/I-DB/2
(for 2"° deferment)

Applicant : Hong Kong Resort Company Limited represented by Masterplan
Limited

Site . Area 6f, Lot 385 RP & Ext. (Part) in D.D. 352, Discovery Bay

Site Area . 7,623 m* (about)

Lease : Lot No. 385 R.P. in D.D. 352 and the extensions thereto

Plan : Approved Discovery Bay Outline Zoning Plan (OZP) No. S/I-DB/4

Zoning : "Other Specified Uses" annotated "Staff Quarters (5)" (“OU(Staff
Quarters(5))”)

Proposed : From “OU(Staff Quarters(5))” to "Residential (Group C) 12"

Amendment (“R(C)127)

1. Background

1.1 The applicant proposes to rezone the application site (the Site) (Plan Z-1) from
“OU(Staff Quarters(5))” to “R(C)12” with development restrictions of
maximum domestic gross floor area of 21,600m” and maximum building height
of 18 storeys (128mPD). The proposed rezoning is intended to facilitate a
medium-density residential development consisting of two residential blocks at
the Site. The application is scheduled for consideration by the Rural and New
Town Planning Committee (the Committee) at this meeting.

12 On 13.5.2016, the Committee agreed to defer a decision on the application for
two months, as requested by the applicant, to allow time for the applicant to
prepare further information to address the comments of the relevant
departments. The application is scheduled for consideration by the Committee
on 26.8.2016.

2.  Request for Deferment

On 5.8.2016, the applicant’s representative wrote to the Secretary of the Town Planning
Board (the Board) and requested the Board to defer making a decision on the application

I ————— T



e

for two months so as to allow time for reviewing and responding to the Ilatest
departmental comments (Appendix I).

3. Planning Department’s Views

3.1 The application has been deferred once for two months at the request of the
applicant to allow more time to address the comments of the relevant
departments. Since the first deferment on 13.5.2016, the applicant has submitted
a revised Landscape Master Plan, Traffic Study, Environmental Study and
additional photomontages on 13.6.2016 to support the application. Nevertheless,
the applicant needs more time to address the further comments raised by the 1
concermed departments.

3.2 The Planning Department has no objection to the request for deferment as the
justifications for deferment meet the criteria for deferment as set out in the Town
Planning Board Guidelines on Deferment of Decision on Representations, —
Comments, Further Representations and Applications made under the Town '
Planning Ordinance (TPB PG-No. 33) in that the applicant needs more time to .

" prepare further information in response to departmental comments, the deferment
period is not indefinite and the deferment would not affect the interests of other
relevant parties. '

3.3  Should the Committee agree to defer a decision on the application, the application
will be submitted to the Committee for consideration within three months upon
receipt of furtheér information from the apf)licant. If the further information
submitted by the applicant is not substantial and can be processed within a shorter
time, the application could be submitted to an earlier meeting for the Committee’s
consideration. Since it is the second deférment of the application, the applicant
should be advised that the Committee has allowed a total of four months for
preparation of submission of further information, and no further deferment would
be granted unless under very special circumstances.

4. Decision Sought .

The Committee is invited to consider whether or not to accede to the applicant’s request
for deferment. If the request is not acceded to, the application will be submitted to the
Committee for consideration at the next meeting.

5. Attachments

Appendix I Letter dated 5.8.2016 from the applicant’s representative

Plan Z-1 Location plan
PLANNING DEPARTMENT

AUGUST 2016
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MASTERPLAN LIMITED Appendix I

Planning and Development Advisors

FHERBEREFR I
Your Ref: Y/I-DB/2

The Secretariat 5 August 2016
Town Planning Board

15/F, North Point Government Offices

333 Java Road, North Point

Hong Kong By Fax

Dear Sir,

Section 12A Application No.Y/I-DB/2

For rezoning the permissible use from staff quarters to flats at Area 6f, Discovery Bay
Request to Defer

I refer to the abovementioned application which is currently being processed and scheduled to be
considered by Town Planning Board on 26 August 2016. | am writing to request to defer the

consideration of the application. ;

We have received departmental comments on the application made available by the District
Planning Office on 25 and 28 July 2016. We are reviewing the departmental comments and are

preparing a response.

In accordance with Town Planning Board Guideline No.33, | am requesting the consideration of the
application be deferred for two months to allow for the review and response to the departmental
comments. The deferment Is unlikely to affect the right or interest of the concerned parties.

Yours faithfully,

R ey
@cynthia chan

For and on behalf of
Masterplan Limited

cc. DPO/SKI (Attn: Helena Pang) Email
Client & Consultants

Room 35168, 35/F, China Merchants Tower, Shun Tak Centre, 200 Connaught Road Central, Hong Kong.
Tel: (852) 2418 2880 Fax: (852) 2587 7068 Email: info@masterplan.com.hk
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