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TIN SHUI WAI DEVELOPMENT ENGINEERING WORKS FOR
DEVELOPMENT OF AREAS 3, 30 & 31
OF THE DEVELOPMENT ZONE AND THE RESERVE ZONE

ENVIRONMENTAL IMPACT ASSESSMENT STUDY
EXECUTIVE SUMMARY

PURPOSE

This paper provides a summary of the findings and recommendations of the
Environmental Impact Assessment (EIA) for the proposed engineering works for
the development of Tin Shui Wai Areas 3, 30 & 31 of the Development Zone
(DZ) and the Reserve Zone (RZ).

INTRODUCTION _

Background

The Tin Shui Wai Reserve Zone, the northern part of the Tin Shui Wai
Landholding, was identified in 1994 by Government as a target site to meet the
future demands for both public and private housing developments in Hong Kong.
Together with Areas 3, 30 and 31 of the Development Zone, the further
developments in Tin Shui Wai will provide 90 hectares of additional housing
areas at Tin Shui Wai for an additional population of about 175,000.

All the major engineering infrastructure in the DZ was substantially completed
by the end of 1994. The usage of three areas within the DZ, namely Areas 3, 30
and 31, was undetermined. The remainder of the Tin Shui Wai Landholding to
the north of the DZ was reclaimed from fish ponds in 1990/91 and formed to
temporary levels.

In September 1994 Planning Department commissioned Shankland Cox Ltd in
association with Binnie Consultants Ltd and MVA Asia Ltd for Agreement No.
CE 40/94 '"Preparation of Layout Plans for Tin Shui Wai Reserve Zone"
(hereinafter referred to as "the Planning Report”). The Planning Report was
completed and a Preferred Concept Plan, Layout Plans and a Master Plan for the
RZ prepared. The findings were presented to Yuen Long District Board in July
1995 and subsequently endorsed by the Committee on Planning and Land
Development in August 1995. ‘

To render these proposed developments in Areas 3, 30 and 31 of the DZ and the
RZ serviceable, the sites have to be equipped with the necessary engineering
infrastructure, complemented by the upgrading of some existing engineering
infrastructure in the DZ and the vicinity of Tin Shui Wai.
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2.8

Binnie Consultants Limited were commissioned by Government under Agreement
No. CE 10/95 in November 1995 to undertake the engineering investigations for
the development of Areas 3, 30 and 31 of the DZ and the RZ. MVA Asia
Limited and Peter Tan & Associates were appointed as specialist sub-consultants.
The Study Area is shown on Figure 1.

Objectives and Scope .

The objective of the engineering investigations is to develop in sufficient detail
the preliminary design for the provision of a multiplicity of engineering
infrastructure, including a feasible implementation programme, to allow the
further developments in Tin Shui Wai to proceed. '

The investigations comprise, among other tasks or services, the following six
inter-related and inter-dependent sub-studies: ’

. Site Formation;

. Drainage Impact Assessment

. Transport and Traffic;

. Engineering Infrastructure;

. Environmental Impact Assessment; and
. Project Cost and Implementation.

The major infrastructure facilities to be provided under the Project are:
(a) about 6 km of new roads in the RZ;
(b) widening of about 5% km of existing roads which include:

(i)  Tin Wah Road which divides the Rz from the DZ;

(i) Tin Ying Road and the northern part of Hung Tin Road which
form the main western access;

(iii)  Tin Tsz Road and the northern part of Long Tin Road which form
the main eastern access;

(iv)  improvements for the junctions along these roads including six
new road-bridges;

(¢)  junction improvement works including additional turning lanes and
pedestrian facilities;

(d) three new bridges across the Western Drainage Channel Extension
bordering the RZ, six new cycle and pedestrian foot bridges; six
pedestrian subways, about 14 km of footpath and 8 km of cycle track;
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(e) a new sewage pumping station in Area 101 and about 1.5 km of rising
rnams along the Western Drainage Channel connecting the station to the
exxstlng sewage pumping station at Ha Tsuen;

® about 4.5 km of new trunk gravity sewers;

(8 about 2 km of new main stormwater drainage culverts including the
culverting of about 0.5 km of the Eastern Temporary Channel;

(h)  concrete lining to a 0.5 km section of the Western Dfainage Channel
Extension immediately downstream of the existing inflatable dam;

) landscaping of all road reserves; and

6)] formation of about 5 km long Light Rail Transit reserve to be developed
by Kowloon Canton Railway Corporation.

2.9  The location of the main Project works is shown on Figure 1.

2.10 The first works under the Project are programmed to commence with the site
formation of Area 102 in July 1997. From this time onwards the site formation
and infrastructure works will occur simultaneously with construction of
residential facilities by others. Construction under the Project is programmed for v
completion in the second half of 2003. Occupation of the new dwellings in |
Areas 3, 30 and 31 will occur in 1999 with the bulk of the new residents in the T
RZ arriving from 2000 to 2002.

3 - THE ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

3.1  An extensive and detailed EIA has been undertaken based on the requirements
of established planning standards and guidelines including Hong Kong Planning
Standards and Guidelines (HKPSG) and the Deep Bay Guidelines (DBG). The
task of the EIA has been to consider the potential environmental impacts on both
existing and future sensitive receivers including the cumulative effects of the
Project with other concurrent development projects in the vicinity. Both the
construction and operational impacts have been assessed. Mitigation has. been
designed for this Project and an Environmental Monitoring and Audit (EM&A) |
programme formulated to ensure that impacts are kept within relevant h
environmental legislation and guidelines.

3.2 An integrated, cumulative approach has been taken to the design of the EM&A
programme. Monitoring of dust, noise, water quality and ecological parameters
will be undertaken. The audit programme has a wide scope including
identification of preventive or remediation measures for unanticipated impacts.
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AIR QUALITY

The main adverse impact on air quality arising from construction is the
generation of dust from site formation activities. The main potential source of
the dust is likely to be from unsealed roads or sealed roads soiled during the
passage of construction vehicles. This dust emission can be controlled at source
through various mitigation measures including watering of unsealed roads,
frequent wheel-washing of vehicles and road-cleaning.

Extensive assessment of the potential dust impacts from a range of scenarios has
been undertaken using the Fugitive Dust Model (FDM). The Air Quality
Objectives (AQOs) for Hong Kong for Total and Respirable Suspended
Particulates were used as assessment criteria. With the aforesaid mitigation
measures in place, it is expected that dust levels can be kept at acceptable levels
during the Project works at all Air Sensitive Receivers. Furthermore, the dust
levels within the Ramsar site will be within the more stringent DBG if
compliance with the Air Pollution Control Ordinance [Cap. 311] at all Air
Sensitive Receivers is maintained.

Modelling of potential air pollution during the operational phase has been
undertaken for Respirable Suspended Particulates, Nitrogen Dioxide and Sulphur
Dioxide using the Industrial Source Complex Short Term (ISCST) model and
CALINE4. Emissions from 178 chimneys over the wider study area have been
assessed. Impact from vehicular emissions has been studied taking into account
the configuration of vehicular bridges and road-side noise barriers.

The study concluded that the combined levels of pollutants from vehicular traffic
and industrial chimneys predicted by the models are well within the AQOs at the
various air sensitive receptors.

NOISE

Noise levels in Tin Shui Wai will rise as a result of construction activities under
the Project and from concurrent works necessary for the further development of
Tin Shui Wai. Eleven scenarios have been assessed at the most affected Noise
Sensitive Receivers taking into account both cumulative noise from concurrent
constraints under the Project, and from other concurrent works in their vicinity.
The EIA has recommended a package of construction noise mitigation measures
including scheduling of construction activities, choice of equipment, silenced
equipment, plant and equipment minimisation, provision of temporary noise
barriers and use of acoustic enclosures to minimise construction noise impact.
As there will be concurrent construction contracts, the assessment of potential
construction noise impact adopted stringent criteria 3 dB(A) less than those
recommended in the Environmental Protection Department’s Practice Note for
Professional Persons. Contractors under the Project will be: required to work to
more stringent noise standards if more than one Contractor uses noisy plant in the
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5.5

5.6

6.1

6.2

6.3

vicinity of the same Noise Sensitive Receiver at the same time. The EIA has
also recommended compliance noise monitoring to ensure that mitigation
measures are fully implemented and that the noise levels will comply with
established guidelines.

Given the buffer distances, operational noise impact on noise sensitive receivers
from the new sewage pumping station in Area 101 and the LRT system in the RZ
is predicted to be well within the noise criteria stipulated in HKPSG.

Noise from vehicular traffic has been assessed using the worst case noise
situation for each road over a fifteen year period up to Year 2011. Noise levels
at some 160 representative residential blocks and school buildings within the
study area were assessed. Some existing and planned noise sensitive receivers
will be subject to traffic noise levels exceeding the HKPSG noise criteria.
Various forms of direct technical mitigation have been investigated in the EIA
study. Direct technical remedies including acoustic barriers and low noise road
surfacing material are recommended.

In situations where direct measures are implemented as far as practicable and
there are still residual impacts, the impacts have been quantified and mitigation
measures such as provision of set-back and self-protective building design have
been recommended. No existing residences are eligible for the provision of
indirect measures. A number of existing and planned school classrooms have
been identified with predicted future noise levels above the HKPSG criterion.
Schools affected by the provision of new roads will be protected under the
Project. Future school sites have been carefully considered to avoid impact by
excessive traffic noise.

The EIA has identified that about 4 km of low noise road surfacing material or
friction course will be applied. Over 2 km of noise barriers will be built and
over 1 km of roadside planter walls will be modified to form unobtrusive noise
protection. The location of noise barriers and road sections with low noise road
surfacing material is shown in Figure 2.

VISUAL IMPACT

The visual appearance of all structures associated with the Project has been
assessed for compatibility with existing structures and the future development.

Hydroseeding and/or tall canopy trees with shrub planting have been
recommended along the Western Drainage Channel Extension and the amenity

reserves. Site formation areas exposed for greater than 6 months will be
hydroseeded.

Noise barriers made of plexiglass panels will be designed to reduce bird collision
frequency, set in metal frames in colours in harmony with the surroundings.
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WATER QUALITY

The Tin Shui Wai drainage basin flows into Inner Deep Bay via the Western
Drainage Channel and its extension and, to a lesser extent, the Eastern Drainage
Channel and its extension. Inner Deep Bay was designated as a Ramsar site in
1995. '

It is therefore essential that any works carried out as part of the Project do not
give rise to discharges that will adversely affect the water quality of the two
channels and the downstream valuable ecosystem within or near Inner Deep Bay.

Based on the existing and proposed future land-uses and developments and the
Project works, the EIA has identified, provided background data on, and assessed
any water-body likely to be affected physically, chemically and/or biologically
in either the short term or long term.

Current water quality within the main nearby waterbodies is poor. The

implementation of the Livestock Waste Control Scheme will result in the '

improvement of water quality, particularly in the Western Drainage Channel,
from 1st July 1997 when the first interim discharge standards come into force.
The ultimate discharge limits are enforceable after Ist July 1999; by then the
discharges to the Western Drainage Channel should dramatically improve
compared with the current situation. The current water quality problems
associated with the Western Drainage Channel are the result of high levels: of

. pollutants from livestock waste. In the short term, this problem can be minimised

with increased maintenance of the existing low-flow interception scheme and
frequent removal of sediments from the new low-flow channel constructed at the
channel base.

The Western Drainage Channel Extension will be concrete-lined for 500 metres
downstream of the existing inflatable dam. The bulk of sediment deposited from
tidal movement of water will be deposited in this area or at the channel-mouth.
The concrete-lining will facilitate removal of this sediment which is expected to
reduce in volume as water quality improves.

The high levels of ammonia present in the water column are likely to remain so
for a number of years. Ammonia can be rapidly converted to its toxic form by
washings from concrete works during construction. Control of such discharges
is crucial to ensure damage to the downstream environment is mintmised. These
discharges and site run-off are subject to the Water Pollution Control Ordinance
and are required to meet the designated licensing standards under the ordinance.
Emphasis has been placed on the provision of ameliorative measures in the
temporary, intermediate and permanent drainage systems.
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The study identified that surface runoff arising from site formation and
construction activities might also contain high levels of suspended solids or
pollutants, such as oil, grease, and wheel-washing wastes and its discharge into
the channels would have adverse effects on the water qualitv. The study
recommends mitigation. measures including the provision of temporary drainage
or bunds around the perimeter of the works area to collect surface runoff and the
installation of sediment ponds and oil interceptors to the temporary drainage to
remove pollutants before the water enters into the two channels.

The works carried out in the two drainage channels include the extension of the
Eastern Culvert. infilling of a section of the channel, the construction of three
bridges across the Western Drainage Channel as well as the concrete lining of the
300 m section downstream of the existing inflatable dam. The main impact will
be the possible release of contaminated runoff and generation of higher suspended
solids levels during excavation. Mitigation measures include carrying out works
during dry or low flow seasons, using closed grab machinery with silt curtain or
coffer dam, and minimising the amount of contaminated mud requiring removal
through engineering design.

Development of the density of Tin Shui Wai inevitably leads to an increase in
pollutant loadings from non-point source origins. A holistic approach to
mitigation of urban stormwater impacts has been formulated with the aim of
ensuring that water bodies near and downstream of Tin Shui Wai are of good
quality in the long term. The fresh-water wetland area to be created as mitigation
for loss of ecological habitat will be designed to maximise the water pollution
control function of wetland, treating waters from the Eastern Drainage Channel.
Other measures include the -provision of gully-pots and infiltration devices,
planters, planter strips and soft landscaping along carriageways and LRT tracks,
oil interceptors at bus termini, controlling development of petro!l stations and
chemical storage in Tin Shui Wai area, maximising the soaking areas by
designate more "green" areas within parks, open spaces and housing development.

The study concludes that with these measures in place, the water quality in the

two channels will be maintained and the residual impact on the Inner Deep Bay
aquatic environment will be minimal.

WASTE

The site formation design is such that fill material levels are reasonably balanced.

During construction works there will be less than 30,000 m® of contaminated
muds removed from the two channels under the culverting and concrete-lining
works. The EIA recommended to dispose of the contaminated mud at the

designated marine dumping ground at East Sha Chau. The disposal will be .

subject to dumping permits with stringent control.
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Measures to recycle and re-use of materials have been recommended for both
construction and operational phases in order to minimise waste generation.

The new development will result in an additional 300 tonnes/day of domestic
waste and up to 40 tonnes/day of commercial and industrial waste.

ECOLOGY

A 12-month ecological study commenced in December 1995 as part of the EIA.
Quantitative studies have been undertaken for a range of ecological parameters.
Some of the results of these studies will form the baseline data for the EM&A
programme. The EIA has recommended an integrated two level programme of
water quality and ecological monitoring. Water quality impacts and direct
ecological impacts will be checked at source. Spatial and temporal cumulative
impacts will be checked on a regular programmed basis using a combination of
water quality and ecological monitoring including assessment of benthic
organisms, mangroves and bird behaviour.

The project area for the proposed development comprises mainly of newly
reclaimed land now covered by grasses. Some areas left undeveloped since the
works in the early 1990s have become temporary habitats for the feeding and
breeding of some species. More valuable habitats are mainly found at the
northern periphery of the reclaimed Reserve Zone. These include woodlands,
mangroves, intertidal mud flats and other wetlands. The most important one is
the mud flat at Inner Deep Bay which was listed as a Ramsar Site in 1995.

The major ecological impacts of the proposed project are the loss of habitats,
potential deterioration of water quality and disturbance from human activities.
Provided water quality at the two channels is controlled within acceptable levels,
the mudflats at Inner Deep Bay would not be adversely affected by the future
development of Tin Shui Wai.

To mitigate against such impacts, various measures are proposed in the study.
One of the major mitigation measures is the formation of a 18.5 ha "constructed
wetland" as replacement habitat for the wetland lost from the project. The
"constructed wetland" will also receive storm water runoff collected from the
Eastern Culvert and will remove pollutants through sedimentation and wetland
mechanisms before the water enters Inner Deep Bay. The study concludes that
the mitigation measures to be implemented will safeguard water quality and
prevent the mudflats at Inner Deep Bay from being adversely affected. The
proposed “constructed wetland" and the adjacent woodland will form a buffer to
minimise human disturbance on the Ramsar site. A preliminary layout of the
habitat mitigation area with the constructed wetland is shown in Figure 3.

.
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10 CONCLUSION

10.1 Construction works lead to dust, additional noise and water pollution, loss of
habitats and waste generation. An increase in population inevitably leads to
increases in noise and exhaust emissions from the additional vehicular traffic,
water pollution and waste generation.

10.2 Each potential impact has been carefully assessed and mitigation formulated to
minimise these impacts. With the recommended mitigation measures in place it
is anticipated that the impacts would be controlled within established
environmental standard and guidelines.

10.3 An environmental monitoring and audit programme has been devised to ensure

the recommended mitigation measures do protect all sensitive receivers: schools;
residents; sensitive uses; water-bodies; flora and fauna.

END OF TEXT
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