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SUMMARY

This Final Environmental Impact Assessment Report (EIA) has been prepared as part
of the Green Island Reclamation (Part) Public Dump Environmental and Traffic Impact
Assessment, which has been awarded by the Civil Engineering Department (CED) under
Consultancy Agreement No. CE7/93. The primary objective of the report is to fulfillthe
recommendations for further work identified in the Final Initial Assessment Report (IAR)
submitted in October 1993, and the Summary of Key Findings Report (EIA) submitted
in November 1993. In addition to the Main Agreement, the Consultants were
commissioned to undertake a Supplementary Agreement to assess the environmental
impacts associated with the development of a Marine Barging Point for the transfer of
materials suitable for public dumping to the Green Island Public Dump. The
environmental assessment conducted for the study has been based on the sequence of
works which is summarised below.

In early 1992, the Fill Management Committee formulated a Public Dumping Strategy
which identified those short and long term reclamation sites required to meet the
Territorial demand for the disposal of surplus materials suitable for public dumping. The
sites identified have been termed "Public Dumps”. The Strategy was endorsed by the
Land Development Policy Committee on 27 March 1992, The Green Island Public Dump
is a key component of the public dumping programme and will provide the only facility
for the dumping of materials suitable for public dumping on Hong Kong Island in the
period 1996 to 2002. The public dump will comprise a portion of Sulphur Channel
between Green Island and Kenmedy Town, covering an area of some 37 hectares, and
forms part of the larger Green Island Reclamation which will cover a total area of 185
hectares.

One of Government’s key policy objectives for waste management within Hong Kong is
to ensure that proper facilities are available to dispose of all waste in a cost-effective and
environmentally acceptable manner. It is broadly recognised that the infilling of areas for
reclamation using surplus materials suitabie for public dumping is a preferred means of
disposal for such waste. By putting this material to positive use the need to dredge or
quarry materials for fillis reduced, as are the demands placed on disposal to Hong Kong’s
existing landfills. However, it is also recognised that the development of such public
dumps has the potential to cause adverse impacts on the marine environment and the
local community as a result of their construction and subsequent operation. As such,
Government procedures require that an environmental assessment be conducted to
determine the type and severity of the environmental impacts of these works.

The Marine Barging Point will be located on the former Kennedy Town Incineration
Plant (KTIP) site, and would provide an interim facility for the transfer of materials to
the Green Island Public Dump from the beginning of 1996 up until approximately mid
1997. Afier this date transfer of material to the dump would take place by access road.

Key issues of concern which were identified in the Final IAR and subject to preliminary
assessment included the following:

noise;

air quality;

sewerage impact;

water quality and dredged sediments;
marine ecology;

terrestrial ecology; and

" ® ¢ ¢ 02



. visual impact

The Final Report EIA provides a quantitative assessment of impact in relation to the key
environmental issues identified in the Final IAR report, and where necessary recommends
possible mitigation measures which should be incorporated into the design and
implementation of the Public Dump and Marine Barging Point works in order to reduce
the potential impacts on nearby sensitive receivers. Assessment of cumulative impacts is
also provided with respect to each of the key environmental issues. Recommendations

are given for environmental monitoring and auditing during the construction, operational
and post-completion phases of development. These requirements are augmented in an
Environmental Monitoring and Audit Manual prepared separately under this study.

The Final EIA Report is presented in the following chapters :

. Chapter 1 Introduction

. Chapter 2 The Study Area

. Chapter 3 Sequence of Works

. Chapter 4 Noise Impact

. Chapter 5 Air Pollution

. Chapter 6 Sewerage Impact

. Chapter 7 Water Quality and Dredged Sediments
. Chapter 8 Marine Ecology

. Chapter 9 Terrestrial Ecology

. Chapter 10 Visual Tmpact

. Chapter 11 Monitoring and Audit Requirements
. Chapter 12 Conclusions and Recommendations

Environmental Setting and Sensitive Receivers

The existing land uses in the vicinity of the proposed reclamation area range from the
industrial, residential and recreational environs of Kennedy Town to the west, to a Green
Belt Zone of open space, park and amenity area surrounding Mount Davis to the south
and east. The existing Victoria Road runs along the headland abutting Lau Wong Hoi
Hap (Sulphur Channel), and connects Kennedy Town with Wah Fu, The shoreline of
Kennedy Town is marked by a mixed residential, recreational and industrial marine
frontage which includes the China Merchants Wharf to the east of the reclamation area,
and Urban Services Department Depot to the west. Significant land uses in the
immediate vicinity of the reclamation site include a temporary recreation area on Sai
Ning Street (football pitches, sitting out area) which is zoned for ultimate use as a Cargo
Handling Area, commercial /godown properties, and a bus terminus. The Kennedy Town
Incineration Plant located on the junction of Sai Ning Street was decommissioned in
March 1993. Other Government, institution and community uses in the area include a
mortuary at the eastern end of Sai Ning Street, and an abattoir and wholesale fish and
vegetable market to the west of Cadogon Street,

There are several sensitive receivers in the vicinityof the proposed reclamation area which
have the potential to be adversely affected by the development. The Mount Davis
Cottage Area (Kung Man Tsuen), under the control of Housing Department, is a
significant existing residential area. Other sensitive receivers in the vicinity include the
residential tower, Serene Court, a recreation arca and Old Folks Home on Sai Ning
Street, the Chung Sing Benevolent Society School, the Kennedy Town Jockey Club Clinic
and Welfare Centre on Victoria Road, and the Sam Kindergarten in the Mount Davis
area located further west along Victoria Road. Tt is probable that all of these
developments willact as sensitive receivers to all phases of the reclamation. Proposed land
uses in the vicinity of the proposed reclamation area include residential development to
the seaward side of Victoria Road, and Government, institution and community uses on

ii
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11.

12.

13.

14.

135.

the landward side of Victoria Road and at the western end of Sai Ning Street. There is
no definite development schedule for these landuses and it is unlikely that they will be
sensitive receivers during the construction phase of the reclamation.

Sequence of Works

It was concluded from the sequence of works review that the provision of an access road
for the start of filling in 1996 would present great difficulties. Furthermore, it is evident
that between 1996 and 1998 the fill material available from Government related projects
would be predominantly from Kowloon and delivered by barge. Given these conditions,
and the preference that if an access road be built then it should be compatible with the
proposed Route 7 expressway (Kennedy Town to Aberdeen), which has no firm
programme for development, the marine transport of public dump material should be the
preferred strategy. '

The review of sequence of works given in the consultancy brief shows that, in order to
start public dumping as soon as possible after contract award in July 1995, it is necessary
to have advance works built from imported fill by barge and not access road. It should be
noted that imported materials could consist of public dump materials from an existing
stockpile, subject fo adequate control that all materials are inert. As well as the time
constraint, another reason for imported fill is that the rocky foreshore could not readily
accommodate a reasonably sized works area - especially if it had to house a rock crushing
plant. The need to consider a works area and tight programming requirements with
adequate control dictates that advance works constructed with imported material is the
appropriate methodology.

The advance works should include, at a minimum, the works for Area 1 - a triangular
area measuring 300 x 600 m (9.0 hectare area) at the south-west corner of the
reclamation, koown as the barging platform. Calculations show that the public dump
capacity willbe over 7.0 million m*. On the barging platform there would be adequate
space for a public dump stockpile, facilities for breaking up oversized material if necessary
and areas for carrying out public dump filling during the operational phase.

Noise Impacts
Public Dump

Haul Road traffic on the access road is expected to generate facade noise levels in excess
of 75 dB(A) (L., at noise sensitive receivers (NSRs) near its alignment. If the Disused
Track Access Road option is chosen, excessive noise levels are experienced at the Sam
Kindergarten and a number of village houses represented by NSRs 1 and 2. If the IWTS
Access Road option is chosen, a greater number of village houses are affected. In
addition, the highrise Serene Court {NSR4) is affected. The need for mitigation measures
is therefore anticipated.

Given the expected 8-year lifespan of the filling operation, the installation of partial
enclosure over the access road is recommended. An inwardly curved noise barrier along
the access road willmitigate the noise impacts on the nearby NSR. The barrier material
should have a mass per unit of surface area of at least 7 kg/m % and should have acoustic
lining. This muass per unit area conforms with British Standards and is deemed sufficient
to block the transmission of most construction related noise through the barrier.

The barrier will be subject to a detailed design that will consider the effectiveness of

topography in providing - barrier attenuation. However, the. following prelirninary
information gives some indication of its anticipated height and length.

it
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In order to provide effective protection to high-level receivers (either highrise facades or
NSRs on elevated ground), the barrier should be curved inward over the access road. Tts
height will be constrained by the need to provide adequate clearance for dump-related
vehicles. The width of the overhang should generally be limited to a single lane on the
landward side. However, if the IWTS Access Road option is chosen, a short section of
the haul road (approximately 20 m) adjacent to Serene Court may be totally enclosed.

The length of barrier required depends on the access road option chosen. If the IWTS
Access Road option is chosen, the length of barrier would extend a length of about 200
m from the junction with Victoria road; this would take it approximately to the IWTS
inbound road access tunne! turnoff. This length of barrier would protect Serene Court
and Regent Heights. A preliminary assessment of the site indicates that the lowrise
village receivers in Kung Man Tsuen would be adequately protected by topography.

If the Disused Track option is chosen, approximately 80 m of barrier would be required,
starting at the junction with Victoria Road. It should be noted that vehicles exiting onto
the public road should have adequate sight-lines along that road. For this reason, a full-
height barrier cannot extend right up to the edge of Victoria Road. This safety
requirement has implications for the effectiveness of the barrier. The school and two
residences immediately across from the junction, in particular may require further
mitigation measures.

The Technical Memorandum on Noise from Construction Work other than Percussive
Piling (Ref 4.1) indicates that an effective barrier (ie, one that is of sufficient size and
weight, and without gaps) reduces noise at the receivers by about 10 dB(A). This would
be sufficient to bring noise levels at NSRs near the access roads to levels within the
daytime construction noise criteria as advised by the Environmental Protection
Department.

If the land use permits, an alternative to the purpose-built barrier is an earth
embankment. Like the purpose-built barrier, an embankment would have to be of
adequate height to screen noise sensitive facades from a direct line of sight to the access
road.

In addition to the partial access road enclosure, goed site practices to minimise noise are
recommended. Good site practices during construction and operation can be encouraged
through the inclusion of noise control clauses as shown in Appendix 1 of this report.

Marine Barging Point

Target noise criteria for Kenndy Town Jockey Club Clinic and for Lui Ming Choi
Memorial School are exceeded for both NSRs during the construction pericd of the
Marine Barging Point. However, existing buildings and additional mitigation measures can
be expected to reduce noise impacts to levels below the daytime target noise criteria. For
example, the presence of bus maintenance workshops to the forefront of Kennedy Town
Jockey Club Clinic, which remove the line of sight to the construction site, will reduce
noise levels by between 5 to 10 dB (A) thereby resulting in noise compliance. Other
measures including a reduction in the number of powered mechanical equipment (PME)
items in use at any single time, and the erection of suitable temporary screening structures
will serve to protect Lui Ming Choi Memorial School. It is recommended that
construction works be scheduled to avoid examination times at the school to avoid
exceedance of the relevant daytime target noise criteria,

The predictions for construction noise impacts on NSRs are dependent on the exact
requirements of PME for construction of the barging point which have yet to be specified.
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It is expected that the dominant noise source associated with the redevelopment of the
site will be associated with the demolition of the former Kennedy Town Incineration
Plant, which is outside the scope of this assessment. It is recommended that any noise
barriers used to achieve satisfactory noise level at NSRs during demolition work should
therefore be maintained for the duration of the construction works.

Noise impacts in exceedance of the relevant neise criteria during the operation of the
barging point are not envisaged, provided that operations are restricted to day time
working hours. Noise impacts associated with traffic serving the barging peint are minor
given existing and future traffic flows on Victoria Road and would only increase noise
levels under a worst case scenario by approximately 1.5dB (A).

Air Quality Impacts
Public Dump

Dispersion modelling studies of dust emissions from on-site activities show that sensitive
receivers are unlikely to be adversely affected by particulate levels, and concentrations will
be below recommended air quality guidelines and ensure compliance with the 24-hour
TSP level. The contractor should adhere strictly to recommended dust mitigation
measures.

TSP and RSP monitoring should be undertaken at Receiver 13 and another suitable site
(ic Receiver 1,7 or 9) to ensure that AQOs and gunidelines are complied with.

The assessment of odours from sewage laden stagnant water has indicated that sensitive
receivers to the north of Victoria Road may be affected. However, the predicted zones
are likely to be an over estimate and the water is likely to become stagnant for only part
of the tidal cycle and would not persist for more than two hours. The proposed
development of the SSDS works and its associated interception of drainage waters should
further mitigate the potential for odour impacts from the stagnant water area.

Based on a worst-case dilution factor (D) for assessment, it is concluded that a short term
odour problem may be detectable due to the embayment of stagnant water. It will be
neccessary to undertake odour assessment using an odour panel upon receipt of public
complaints associated with the works to detect any unacceptable impacts during the
operational phase of the Public Dump.

Emissions from Public Dump vehicles were found to be insignificant.
Marine Barging Point

Air quality assessment on the proposed Marine Barging Point has shown that worst case
total suspended particulates (TSP) 1-hour concentrations of up to about 400 pg/m’® can
be expected during construction. This is less than the guideline value of 500 pg/m?®, and
respective standards for 24-hour (260 ug/m’) and annual (80 ug/m®) are also not
exceeded at the nearest sensitive receiver. Actual dust concentrations can be reduced
substantially by limiting the working area of the site and implementing dust suppression
measures (eg watering site surface twice daily)

Operational impacts associated with the handling and tipping of public dump material at
the barging point will result in lesser dust impacts at sensitive receivers than construction
activities, Operational impacts can be effectively minimised by the enclosure of the
tipping operation to eliminate wind drift. Increases in ambient vehicle pollutant (eg CO,
NOQ,) concentrations from traffic associated with the barging point alone willbe negligible.
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Sewérage Impacts
Public Dump

There are five stormwater discharges that would be directly affected by the Green Island
Public Dump. The feasibility of intercepting and diverting these southwards towards the
western seawall of the Green Island Public Dump has been assessed as an appropriate
permanent or semi-permanent measure. The discharge to fast flowing waters there will
aid dispersion and dilution and thereby avoid deterioration of water quality. The
northernmost of these existing outfalls may, in the long-term, be more appropriately
diverted to future collector drains along the alignment of the existing Kennedy Town
seawall which would transfer the effluent eastwards.

The locations and flow rates of all existing foul and stormwater discharges within the
study area have been established and pollution loads estimated. There are several major
infrastructure projects in the planning stage in the vicinityof Green Island which willeach
have some impact on the adjacent sewerage systems. Proposed changes to the sewerage
systems have been identified and their impacts assessed, particularly in the case of the
Belcher Bay Reclamation which impacts on the existing outfalls with the greatest pollution
loadings. Findings have been incorporated into the water quality assessment.

There are no significant cumulative sewerage impacts in relation to the Island West
Transfer Station barging point.

Recommendations for the diversion and interception of stormwater drains during the
construction and operational phases are provided.

There are as yet no proposals to divert the existing small diameter foul sewer outfali
discharging opposite Davis Street. The effect of this outfall has been addressed as part
of the water quality assessment {Chapter 7).

Under the Water Pollution Control Ordinance, the discharge of effluents within a Water

Control Zone .(WCZ) is subject to obtaining a licence from EPD and complying with the
conditions stated therein.

Marine Barging Point

The development of the Marine Barging Point will not result in the diversion of sewers
or stormwater outlets, or result in the embayment of containmated marine waters, As
such no impact on sewerage is envisaged.

Water Quality and Dredged Sediments

Public Dump

WQOs have been identified for the gazetted Western Buffer and Southern WCZs. Parts
of the Victoria Harbour WCZ, have now also been gazetted in 1995, but the area around
Green Island is not expected to be gazetted until 1996, when appropriate WQOs will be

applied.

With the exception of the photoplankion, nutrients and total inorganic nitrogen there is
compliance with the WQOs of the Southern and Western Buffer WCZs.

In Victoria Harbour TIN and dissolved oxygen in the bottom water would not comply
with the WQOs if the same objectives as for the Southern and Western Buffer WCZs
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were applied to the Victoria Harbour WCZ.

There are no sensitive receivers in the immediate works area. The nearest sensitive
receiver which could be impacted by the works is the Kennedy Town salt water pumping
station.

The maximum suspended solids concentrations in Victoria Harbour exceed the target
guidelines for water to be taken for flushing purposes (10 mg/l) but are below the

guideline value for pump wear (140 mg/l}. Concentration maxima currently reach
57mg/l. '

Sediment plume modelling has shown that the mariculture zones at Ma Wan, Sok Kwu
Wan and Lo Tik Wan, and the power station intakes at Tsing Yi and Lamma Island lie
outside the +1mg/l suspended solids increase plume contour. The proposed sea water
pumping station at Telegraph Bay, the existing stations in West Kowloon and along the
north shore of Hong Kong Island are similarly outside that contour. Based on these

results, the suspended solids elevation will not be detactable and will have no impact on
them.

The environmental impacts on adjacent water bodies are considered to be minimal and
acceptable based on the results of the modelling work. Nevertheless, after the modelling
work had been completed, and in order to mitigate as far as possible any environmental
impacts which might result from the occasional encroachment of the plume on the eastern -
shore of Green Island or in the East Lamma Channel, it was agreed between CED and
EPD that the western seawall would be built as early as possible in the programme, and

- that dumping operations would take place only on a rising or slack tide.

The latest sediment surveys of the area, which investigated the depth of contamination
using triplicate samples, confirmed that the samples were within the "Class A" category.
As a result no special measures will be required during transport and disposal.

It is predicted that the suspended solids concentration at the Kennedy Town salt water
pumping station willnot increase above background levels. However, increases of a few
mg/l may be expected a short distance offshore from the intake. It is recommended that
precautionary provision be made that, should the measured flood difference concentration
of suspended solids at the monitoring station offshore of the Kennedy Town salt water
pumping station increase by more than 10mg/l above the baseline flood difference as a
result of the works, then a silt screen should be installed around the station intake.

Predicted sediment deposition rates of 0.3-0.7mm/d will not significantly affect the
sediment benthic in fauna beneath the plume.

The additional oxygen demand imposed on the water column by dispersed sediment
resulting from dredging will range between 0.05and 0.25mg/l. Existing oxygen demand
levels are in the range 1-2 mg/l and this increase is unlikely to have any significant effect
on water quality.

The construction, operation and completion of the public dump reclamation give rise to
no significant or unacceptable deteriorations in bacteriological quality of the marine
waters in the immediate vicinity of the works and hence further afield. No mitigation
measures are therefore necessary.

Floating booms with skirts should be used to retain floating timber, insulation material

and plastics adjacent to the dumping area. Accumulated material should be removed
daily. '

vii



53.

54.

55.

56.

37.

58.

59,

The construction of the submerged seawalls and the subsequent filling will not give rise
to measurable deterioration in water quality due to the storm and foul sewer discharges
into the harbour.

The present surface water discharges into the works area from Victoria Road should be
diverted to the south of the western seawall where currents exceed 0.2m/s.

Sewage derived from residential blocks built on the final reclamation should be treated
at the Strategic Sewage Treatment works at Mount Davis.

Marine Barging Point

Soundings for the water depth in the basin adjacent to the loading area taken in 1984 and
updated in 1994 show that there is insufficient depth for barge access immediately
adjacent to the seawall. However, it is considered that the need for dredging can be
avoided by the use of an extended loading ramp or use of a lighter barge and it has been
stipulated by CED that the construction contract for the site will not allow dredging.
Marine water quality construction impacts are therefore expected to be negligible.

Marine Ecology
Public Dump

The public dump will result in the destruction of a significant part of Victoria Harbour’s
last stretch of natural rocky shores. These shores house the remnants of the biological
community, in particular the intertidal fauna, which pre-date development in the harbour.
The specics on these shores are generally much larger in size than their counterparts in
other shores in Hong Kong. For example, individuals of the limpet Cellana grata found
in the mid- to high intertidal are about double the average size of their conspecifics
elsewhere in Hong Kong, Similarly, the chiton Liolophura japonica is about 30-40% larger
than their counterparts elsewhere in Hong Kong. The reasons for these large species size
are not fully understood, therefore this habitat is of interest to scientists keen to
understand the factors which have promoted such growth in species size.

Protection of the remnants of the shore life on Green Island and the Hong Kong Island
site may be enhanced by minimizing disturbance to the north-west shoreline of Green
Island. This shoreline may be afforded some natural protection as a result of its
inaccessibility, however additional measures are considered necessary to safeguard this
area in the future. During the construction phase restrictions should be applied to
prevent these shores being used as storage areas for construction materials or temporary
stockpiling areas for construction or other wastes. In addition, the recommendation of
the Final Report of the Green Island Reclamation Feasibility Study (Ref 8.11)to create
an Urban Fringe Park on Green Island is endorsed by this study with respect to marine
ecology. It is further proposed that within the proposed Urban Fringe Park that access
to the foreshore' is restricted.

The amount of suspended matter in the water resulting from the construction activities
should be effectively reduced by the use of suitable mitigation measures as described in
Chapter 7. These include ensuring that barges are loaded in such a way as to prevent
spillage during transport; the use of automatic self monitoring systems to discourage ’short
dumping’; and ensuring that direct discharges from surface and storm water outfalls and
unsewered discharges are intercepted prior to discharge. These will reduce the direct
impact of the construction phase on the biological community and permit time for
rehabilitation and mitigation measures to be implemented.
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The translocation of a representative community of fauna from the affected shores to the
north-western quarter of the island is recommended, preferably during Stage I or Stage
II of the work. Species such as Liolophura japonica and Cellana gratahave long life-spans
in undisturbed environments and may therefore benefit from the translocation.
Translocation also increases the local density of these species and may assist survival of
these populations following the destruction of their other habitats on Green Island. The
translocation is unlikely to be effective, however, unless the area is accorded some
protection to ensure the proposed development, together with the accompanied stresses
(eg. human disturbance} do not offset the translocation effort. The steep gradient of the
northern shores of Green Island should provide some natural protection to the
translocated populations.

Further quantification of the occurrence and distribution of species within the affected
area will be required before detailed proposals can be made for translocating and
monitoring of the marine community. A pre-construction phase study to determine the
potential success of translocating fauna is therefore recommended. The proposed scope
of further investigations is presented in Table 3 of Appendix 2. The transfer of fauna to
the north-western shores is regarded as the only feasible mitigation measure due to the
entire loss of the shoreline habitat on other parts of Green Island.

The subtidal community of Sulphur Channel will be destroyed by construction of the
Public Dump. However, the results of the study by Fill Management Committee of CED
have shown that the importance of this community is small.

Marine Barging Point

Marine ecological impacts associated with the development of the Marine Barging Point
have not been assessed, as the urban foreshore and immediate marine environment are
not considered to retain any significant ecological value.

Terrestrial Ecology

Public Dump

The flora of Green Island was found to be very species-rich, with an advanced succession
comprising many woodland species. This is thought to reflect a lack of disturbance by fire
and other factors. One protected plant species, Pavetta hongkongensis, was found. A full
four season survey of bird fauna was not undertaken, but is not expected that many rare
species are present. No large native mammals are present on the island. The invertebrate
fauna were not surveyed in detail but may be of interest due to the high plant diversity,
lack of disturbance and the dispersal barrier presented by the sea.

The direct impacts resulting from construction activities and the operation of the Public
Dump will be a loss of vegetation along the southern shores of Green Island. Indirect
effects following completion of the Public Dump will result from disturbance due to
increased human access to the ‘Island’, the risk of fire, and the risk of invasion by
predatory and exotic species. Proposed mitigation measures include prohibiting open
fires, smoking and the storage of flammable materials on-site during the construction and
operational phases; to prohibit the storage of construction materials and other wastes on
Green Island other than within the works area; and a tree survey should be carried out
by the contractor prior te the commencement of any works. Replacement planting of
damaged or destroyed vegetation should be carried out on both Green Island and along
the Hong Kong Island shoreline and should be consistent with the recommendations for
landscape works proposed in Chapter 10. .
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On Stonecutters Island proposed mitigation for the loss of coastal habitat to reclamation
involved construction of an artificial boulder shore for the displaced Reef Egrets and
Night Herons. However, in view of access problems and the threat to other habitats this
proposal has been changed to provision of pontoon-bridge rafts, from which the birds are
expected to fish. Breeding takes place on large-boulder shores, with nests located at the
foot of large (greater than 2 m) boulders on flat surfaces above sea level, Thus unless
disturbance increases, adverse impacts on the Green Island population could be
compensated, in the long term, by provision of an equivalent area of large-boulder shore
on the reclamation. This would also benefit rocky shore invertebrate species displaced
from southern Green Island. The constructed rocky shore should be fenced off to prevent
animal-collectors and other human disturbance. In addition it is suggested that perches,
such as floating rafts or bucys, are provided near the shore as foraging posts. '

Access Routes

From a botanical and ecological point of view,the IWTS Access road option would cause
less detrimental impact to the environment than the Disused Track option. This option
represents a well-grown secondary woodland habitat composed of native and exotic tree
species and is likely to provide a suitable habitat for various animal groups.

If the Disused Track option is adopted, special care must be taken to minimize the
damage to the natural woadland down-slope of the track (i.e. between the track and the
shoreline) when engineering work is carried out. Consideration should also be given,
where possible, to limit the potential alteration in plant species composition as a result
of increased light penetration or changes in the water table, for example. This can only
be achieved by careful selection of the road alignment to avoid ecologically sensitive
species.

Any trees destroyed during development should be replaced with native species, with the
provision of nursing/pioneer species as appropriate, to assist in the succession to
woodland coverage. A compensatory landscape scheme will be required by Government
at the detailed design stage to recompense for the loss of trees. Aesthetically and
ecologically important shrubs and trees should be fenced off for protection if they are
exposed by the clearance of adjacent vegetation.

It is recommended that the ecological effects of all construction and operational activities
be monitored. Monitoring and audit requirements are given in Chapter 11 of this report.

Marine Barging Point

Terrestrial ecological impacts associated with the development of the Marine Barging
Point have not been assessed, as the site does not have any natural habitats and is not
considered to retain any significant ecological value.

Visual Impacts

Public Dump

The construction of the Public Dump will be one of the earlier projects that will gradually
transform this last remaining section of undisturbed Hong Kong shoreline into a dense,
urban area. Many Hong Kong residents willbe aware of operations in this area and the
visual impact will be significant. To the sensitive receivers in the area the visual impact
will be considerable and unavoidable. There are, however, relatively few sensitive
receivers that will be affected by the developments in the long term; the Mount Davis
Cottage Area is likely to be relocated and the dominant land use in the area is actually
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Green Belt. Within this context of change; the impact of the Public Dumprwill be
minimal. It does, however, represent the beginning of that transformation and the overall
visual impact will be greater, because of this.

Following the assessment of possible visnal impacts of the construction, operation and
completion of the Public Dump, recommendations have been made that will assist in
minimising visual impacts at the detailed design stage:

. Adopt high visual standards for all operational and cumulative work in this area
as a precedence for the future reclamation work and other projects in the area.

i Develop proposals for the construction and dumping operations that willminimise
and mitigate any visual impacts.

. Due to its landscape value as a natural backdrop and its role in screening views
from the landward side of the public dump, it is important to retain and minimise
impact on the vegetation on the lower slopes of Mount Davis, below Victoria
Road, during the course of work.

. Locate semi-permanent plant, such as the rock-crusher, as close as possible to the
existing shoreline in Area 1 where it willbe screened from view from Hong Kong
Island. Incorporate hoardings or advance planting along the seawall to screen
views from the sea. Particular attention should be given to minimising damage
to the Green Island shoreline.

. Careful attention should be given to the detailed design and appearance of the
western seawall and its interfaces. If possible, include planting as part of advance
works to mitigate views of operations from the west.

. Carry out off-site planting, along Victoria Road and the Kennedy Town
waterfront, for permanent and temporary visual mitigation.

Should vehicular access to the Public Dump prove essential it would be preferable, on a
visual impact basis, to adopt the IWTS Access Road Option to reduce the impact on the
visually important lower slopes of Mt. Davis.

Disused Track Access

The Disused Track Option is likely to involve major slope work and extensive removal of
the existing vegetation. In accordance with the new Works Branch Technical Circular,
alternatives that involve less impact to the existing slope should be pursued wherever
possible.

Care should be taken to minimise the area affected by the work and, in particular, tree
felling. It is strongly recommended that construction work is concentrated on one side
of the existing track only; thereby preserving any vegetation either above or below the
track. Sturdy fences (of non-timber material) should be erected to minimise damage to
vegetation to be retained. A tree survey should be undertaken prior to the
commencement of construction, to document the trees that will be removed during
construction.

Construction methods should aim to minimise disturbance to the slopes. Engineers
should work closely with landscape architects to devise the optimal alignment and feasible
methods to minimise tree removal. It is recommended that, wherever possible, the access
road is constructed on a temporary structure to minimise earthworks in the area.
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Once the final access road alignment and areas of disturbance have been identified
detailed landscape proposals for temporary and long-term reinstatement of vegetated
areas should be prepared.

Temporary reinstatement

Temporary reinstatement should be carried out adjacent to the structure to mitigate
operational impacts. These areas are likely to be disturbed once the access is removed
following completion. Temporary planting should include fast growing tree species, such
as Eucalyptus sps. and Acacia sps. that will create a short term screen.

Permanent reinstatement

Permanent reinstatement should take place following the construction stage on newly
formed permanent slopes that will not be affected when the temporary access road is
removed. Permanent reinstatement should also take place followingcompletion. Planting
shall comprise a mixture of native and fast-growing woodland tree specics. The fast
growing species will quickly "heal” the slopes with the native species forming a more
balanced ecological mix. Plant selection shall be based on those species removed during
construction, as documented in the tree survey.

Marine Barging Point

In order to delay the significant visual impacts of road construction, the marine access
option from the Marine Barging Point is supported on visual grounds in the interim
period until the site is re-developed in mid-1997. Construction and operational visual
impacts willbe limited, where the prior removal of the KTIP structure and chimney stacks
will result in an overall visual improvement to the area.

Access Road Options

As a result of the Task Force on Land Supply and Property Prices, which has identified
two Residential R(B) sites along the proposed alignment of the disused track access
option, the CED has undertaken to investigate an alternative alignment of the access road
option in terms of feasibility together with an environmental and traffic impact assessment
study which will be used for comparison with the IWTS access option. This further study
is anticipated to be completed in early 1995.

Monitoring and Audit Requirements

The monitoring and audit objectives and responsibilities during the baseline, construction,
operational and post-completion phases of development, as relevant to the Public Dump
and Marine Barging Point are defined. Monitoring requirements are described with
Tespect to location and {requency, together with a framework for determining
environmental performance criteria and remedial Action Plans.

An Environmental Monitoring and Audit Manual, prepared separately to this report,
augments the monitoring and audit requirements provided in this report and acts as the
reference document in each of the development phases for the Public Dump and Marine
Barging Point. .
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Introduction

This Final Environmental Impact Assessment Report (Final Report (EIA)) has been
prepared as part of the Green Island Reclamation (Part) Public Dump Environmental and
Traffic Impact Assessment, which has been awarded by the Civil Engineering Department
(CED) under Consultancy Agreement No. CE7/93. Details of the brief for the Final
Report (EIA) are summarised in Sections 1.12to 1.14 below. The primary objective of
the report is to fulfill the recommendations for further work identified in the Final Initial
Assessment Report (IAR) (Ref 1.1- submitted in Qctober 1993) and the Summary of
Key Findings Report (EIA) (Ref 1.2 - submitted in November 1993), as approved by
Government. The environmental assessment conducted for the study has been based on
the sequence of works, as discussed in Chapter 3 of this report.

The Final Report (EIA) provides a quantitative assessment of impact in relation to the
key environmental issues identified in the Final IAR report, and where necessary
recommends possible mitigation measures which should be incorporated into the design
and implementation of the works in order to reduce the potential impacts on nearby
sensitive receivers. Assessment of cumulative impacts is also provided with respect to
each of the key environmental issues. Recommendations are given for environmental
monitoring and audit requirements during the baseline, comstruction, operational and
post-completion phases of development, which are to be augmented. in an Environmental
Monitoring & Audit Manual prepared separately to this Study.

Under the Consultancy Agreement No. CE7/93 a Supplementary Agreement was awarded
on 24 January 1994 by CED to undertake an additional environmental assessment for the
use of the decommissioned Kemnedy Town Incineration Plant (KTIP) site as an
alternative access option for the barging of Public Dump materials to the Green Island
Public Dump. The assessment of impacts with respect to the environmental key issues
identified under the Main Agreement has been conducted for the construction and
operation of the Marine Barging Point site, and the findings are incorporated into this
report.

The report is presented in two volumes (Vol. I and Vol. II), where the ‘environmental
assessment comprises this report, Vol. I and the traffic impact assessment (land and
marine) is Vol. II.

Background

One of Government’s key policy objectives for waste management within Hong Kong is
to ensure that proper facilities are available to dispose of all waste in a cost-effective and
environmentally acceptable manner. In early 1992, the Fill Management Committee
formulated a Public Dumping Strategy which identified those short and long term
reclamation sites required to meet the Territorial demand for the disposal of surplus
materials suitable for public dumping. The sites identified have been termed "Public
Dumps". The Strategy was endorsed by the Land Development Policy Committee on 27
March 1992. In the Strategy it was recommended that part of the proposed Green Island
Reclamation should be advanced for the purposes of receiving public dump material from
1995 onwards. Following initial investigations it was concluded that the portion of the
Sulphur Channel between Green Island and Kennedy Town, covering an area of some 37
hectares, was suitable for infilling with public dump material and could be designated as
a public dump. The location of the proposed dump is shown on Figure 1.1.



1.6

1.7

1.8

1.9

1.10

According to the Public Dumping Strategy, barging points are needed for the
transportation of suitable public dumping material to public dumps in order to minimise
land traffic impact. The former KTIP site has been identified as a suitable site for a
barging point for the Green Island Public Dump. It would become available after the
existing plant and structure are demolished, and the site decontaminated, currently
scheduled at the beginning of 1996. The Marine Barging Point would serve as an interim
facility, alleviating the land traffic volume associated with the public dump until
approximately mid-1997. The Marine Barging Point site would then be restored to open

- space/ recreational use, as designated under the Kennedy Town and Mount Davis Outline

Zoning Plan (S/H1/4). Besides the use of other barging sites on Hong Kong Island such
as Quarry Bay water front and Aldrich Bay Reclamation, will help to improve the traffic
flow situation as compared with the case of having only one barging point in operation.
It is currently planned to operate the barging point at Aldrich Bay Reclamation from mid-
1995 to late 1997 whilst the one at Quarry Bay will be operated after 1997 on a long-term
basis.

The Green Island Public Dump is a key component of the public dumping programme
and will provide the only facility for the dumping of suitable public dumping material on
Hong Kong Island in the period 1996 to 2002. Its location close to the residential,
commercial and business districts of Western and Central dictates that the transportation
of suitable public dumping material through this area willbe a sensitive issue. To address
this issue, and that of marine traffic impacts, a separate Land and Marine Traffic Impact
Assessment (TIA - Refs 1.3 and 1.4) has been conducted in parallel with the EIA.

Context of the Environmental Assessment

It is broadly recognised that the infilling of areas for reclamation using materials suitabie
for public dumping is a preferred means of disposal for such waste. By putting this
material to positive use the need to dredge or quarry materials for fill is reduced, as are
the demands placed on disposal to Hong Kong’s existing landfills. However, it is also
recognised that the development of such public dumps have the potential to cause adverse
impacts on the marine environment and the local community as a result of their
construction and subsequent operation. As such, Government procedures require that an
environmental assessment be conducted to determine the type and severity of the
environmental impacts of these works.

By carrying out an initial assessment, key environmental issues of concern were identified

“at an early stage so that essential information could be supplied to the design process.

Furthermore areas were identified for further detailed assessment in the subsequent EIA,
as presented in this report. The incorporation of environmental considerations into the
feasibility stage of the project will allow for the inclusion of suitable mitigation measures
in the design, construction and operation of the works. By doing so the works can be
managed within the restraints of Government regulations and guidelines and to an
environmentally acceptable standard.

Key issues of concern which were identified in the Final IAR and subject to preliminary
assessment included the following:

noise impact;

air quality impact;

water quality and dredged sediments;
sewerage impact;

marine ecology;

terrestrial ecology; and

visual impact
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In conducting the environmental assessment reference has been made to all relevant
ordinances and related technical guidance on the environment and to the Hong Kong
Planning Standards and Guidelines (Ref 1.5).

Scope of the Final EIA

The Final Report (EIA) of the public dump proposals has been based on the
recommendations for further study as presented in the Final IAR and the Summary of
Key Findings Report. These recommendations are presemted, as appropriate, at the
beginning of each Chapter in this report. In addition the findings of the TIA Working
Papers have been considered in an environmental context and relevant information from
the reports has been used for the purposes of assessment in the EIA., TUnder the
Supplementary Agreement to the Main Agreement CE 7/93, the construction and
operation of the Marine Barging Point has been assessed against the environmental key
issues given in Section 1.10.

This information has been assessed in conjunction with the engineering proposals, as far
as these are known. The requirements of the brief with respect to the EIA are
sumnarised as follows:

(a) to identify and describe the elements of the community and environment,
including wildlife habitats on Greer Island and Hong Kong Island, likely to be
affected by the proposed project;

(b) to minimize pollution, nuisance and environmental disturbance arising from the
Project;

(c) to identify and evaluate the net environmental impacts and cumulative effects
expected to arise during the execution of the Project in relation to the existing and
planned community and neighbouring land uses;

() to recommend cost-effective methods and measures, and to identify standards,
which may be necessary to mitigate these impacts and reduce them to acceptable

levels;

(e} to recommend environmental monitoring and audit requirements necessary to
ensure the effectiveness of the environmental protection measures adopted; and

43)] to identify and evaluate the net environmental impacts.

The Final EIA Report is presented in the following chapters :

. Chapter 2 The Study Area

. Chapter 3 Sequence of Works

. Chapter 4 Noise Impact

. Chapter 5 Air Pollution

U Chapter 6 Sewerage Impact

. Chapter 7 Water Quality and Dredged Sediments

. Chapter 8 Marine Ecology

. Chapter 9 Terrestrial Ecology

. Chapter 10 Visual Impact

. Chapter 11 Monitoring and Audit Requirements

. Chapter 12 Conclusions and Recommendations
‘3
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THE STUDY AREA ‘

2.1

2.2

2.3

2.4

2.5

2.6

Introduction

The study areas for the assessment relate to those for the consideration of marine traffic
impacts, road traffic impacts, and water quality impacts. The study areas for the
assessment of air quality and noise impacts are also delineated by the road traffic impact
study area. Marine and road traffic study areas are shown in Figure 2.1,and the water
quality impact study area in Figure 2.2, The smdy area for visual assessment has no
defined boundaries but considers views from the Outlying Islands and West Kowloon.

Site Description

The proposed public dump will cover an area of 37 hectares. The dump will be iocated
between Green Island and Kennedy Town, and will form part of the larger Green Island
Reclamation which will cover a total area of 185 hectares. This area has been selected as
a public dump on the basis that the facility would not be in conflict with adjacent
development programmes forming the larger Green Island Reclamation, and that there
were no specific development programmes for this area when the "PublicDump Strategy”
was formulated in 1992,

At present, the proposed reclamation area is open marine water comprising the deep and
fast flowing navigational route of Sulphur Channel. The area is located at the foot of the
north-western slope of Mount Davis, the slopes of which are currently used for open
space, recreational purposes and low-rise residential development. The reclamation will
link the western tip of Hong Kong Island to Green Island located approximately 300
metres offshore. Currently, Green Island is largely undeveloped with a coverage of
natural vegetation and a rocky shoreline habitat. Existing buildings on the island include
a meterological station, an automatic lighthouse, a disused signal station, and a Detention
Centre.

Environmental Setting and Landuses

The proposed Marine Barging Point site is approximately 80 m in both dimensions, some
0.6ha in area, and is accessible from Victoria Road. Waste will be delivered to the site
by truck and end-tipped to barges for transportation to the Public Dump. A site location
plan is shown in Figure 2.3 and a conceptual operation plan in Figure 2.4. Further details
on traffic issues and operational arrangements can be found in the Traffic Impact
Assessment Revised Draft Final Report to this study (Ref 2.1).

The existing land uses in the vicinityof the Public Dump and Marine Barging Point range
from the industrial, residential and recreational environs of Kennedy Town to the east,
to a Green Belt Zone of open space, park and amenity area surrounding Mount Davis to
the south and west, The existing Victoria Road runs along the headland abutting Lau
Wong Hoi Hap (Sulphur Channel), and connects Kennedy Town with Wah Fu. The
existing alignment and geometry of Victoria Road is considered to be sub-standard and
proposals have been made for it to be upgraded (Ref 2.2).

The shoreline of Kennedy Town is marked by a mixed residential, recreational and
industrial marine frontage which includes the China Merchants Wharf to the east of the
reclamation area, and Urban Services Department Depot to the west. Significant land
uses in the immediate vicinityof the reclamation site include a temporary recreation area
on Sai Ning Street (football pitches, sitting out area) which is zoned for ultimate use as
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a Cargo Handling Area, commercial /godown properties, and a bus terminus. The KTIP
located on the junction of Sai Ning Street was decommissioned in March 1993. Other
Government, institution and community uses in the area include a mortuary at the eastern
end of Sai Ning Street, and an abattoir and wholesale fish and vegetable market to the
west of Cadogan Street.

The area to the landward side of the proposed reclamation area falls within a Green Belt
Zone, as shown on the draft Kennedy Town and Mount Davis Outline Zoning Plan
(OZP) No. S/H1/4 (Ref 2.3). The Metfroplan Landscape Strategy for the Urban Fringe
and Coastal Areas Report, identifies areas near to the proposed reclamation site as
*Landscape Protection Areas’ and ‘Development Areas with High Landscape Value’ and
proposes that Mount Davis be retained as a "Landscape Protection Area’ with potential
for future enhancement as an urban fringe park (Ref 2.4).The Green Island Reclamation
Feasibility Study has also identified that areas to the west of Mount Davis warrant
designation as 'Areas of High Amenity Value’ (Ref 2.5).

Sensitive Receivers

There are numerous sensitive receivers in the vicinity of the proposed Public Dump and
Marine Barging Point which have the potential to be adversely affected by the
development. The Mount Davis Cottage Area (under the control of Housing
Department) at Kung Man Tsuen is a significant existing residential housing area. Its
location and proximity to the proposed public dump is considered highly sensitive to all
phases of the reclamation. Other sensitive receivers in the vicinityinclude the residential
tower, Serene Court, a recreation area and Old Folks Home on Sai Ning Street, the Lui
Ming Choi Memorial School on XKa Wai Man Road, the Kennedy Town Jockey Club
Clinic and Welfare Centre on Victoria Road, and the Sam Kindergarten in the Mount
Davis area located further west along Victoria Road. It is probable that all of these
developments will act as sensitive receivers to all phases of the reclamation.

Proposed land uses in the vicinityof the proposed reclamation area as shown on the OZP
No. §/H1/4 (Ref 2.3) include residential development to the seaward side of Victoria
Road, and Government/Institution and Community uses on the landward side of Victoria
Road and at the western end of Sai Ning Street. There is no definite development
schedule for these landuses and it is unlikely that they will be sensitive receivers during
the construction phase of the reclamation.

Identified sensitive receivers for the purposes of noise and air quality assessment are given
in Tables 4.3 and 5.1(a and b} of this report, respectively.
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SEQUENCE OF WORKS

3.1

32

3.3

3.4

3.5

3.6

3.7

3.8

Introduction

This chapter of the report provides an update on the construction and commissioning dates for
major projects in the area of the Green Island Reclamation and a description of the works and
activities which will be required in order to construct and operate that part of the reclamation
which will form the proposed public dump.

During the study information has been made available by CED who are carrying out the design
and sequencing of the proposed reclamation for the public dump. The Consultants have
therefore carried out a critical examination and review of the assumptions and constraints used
in deriving the sequence of works sketch given in Appendix I of the Consultancy Brief (shown
in Figure 3.1) and have used this as a basis for further work during the study.

The CED has provided guidance on the implementation programme and sequence of work to
be adopted. These, and a construction works programme are given in this chapter.

A detailed sequence of works assessment has been made which considers the requirements for
importation of rockfill and sand blanket, phasing of seawall construction and the potential for
stockpiling public dump material. Details of the sequence of works required to achieve the
general approach given in the consultancy brief are also described.

Other Projects and Related Access Arrangements

Table 3.1shows the censtruction and commissioning dates which have been given or assumed
for each of the committed or proposed projects in the study area affecting public dump activities
from 1996 to 2002. Relevant projects are shown on Figure 3.2,

The layouts considered for the proposed Green Island Reclamation and Route 7 Expressway
are those givenin the Green Island Reclamation Feasibility Study (GIRFS) Draft Final Report
(Ref 3.1). Although Route 7 (Kennedy Town to Aberdeen) and the part of Green Island
Reclamation required for it will not affect the public dump, they will affect the long-term
transport arrangements for the Island West Transfer Station (IWTS) and the Mount Davis
Sewage Treatment Works (MDSTW). By landlocking the area available for the interim IWTS
marine reception area, an alternative long-term marine reception area will be required for the
transfer of bulk waste to the WENT Landfill. It is planned to locate this at-the south-west
corner of the Area 1 reclamation on the western seawall which would be accessed along part
of the adjacent Route 7 distributor road. In addition, a long term barging berth for public
dump materials is proposed next to the IWTS marine reception area. However, the end user
of these berthing facilities will have to undertake a separate environmental impact assessment
study.

In the Consultancy Brief, the temporary eastern seawall is proposed to be aligned between the
south-eastern shore of Green Island and the corner of the seawall for the proposed TWTS
barging point. If this alignment is necessary then extensive liaison with the IWTS contractor
will be required for the tie-in section to be constructed. Furthermore, the tic-in section would
reduce the effective marine frontage for IWTS barging operations. Therefore, the alignment
should be moved westwards.

Reluctance to interfere with the IWTS project stems from two points. The first is that the
existing Urban Services Department (USD) depot (see Figure 3.2) will be required as a works
area for the construction of the cavern facility. The second is that under current arrangements
the TWTS contractor will be responsible for the design, construction and maintenance of the
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IWTS access road from Victoria Road to suit the cavern layout and orientation, and subjéct to
being able to connect into Route 7.

Other nearby proposed developments affecting the public dump include the Drainage Services
Department’s (DSD) underground MDSTW as considered under the SSDS study and the Water
Supplies Department’s (WSD) service reservoir on the surface above IWTS. Details of
MDSTW requirements are contained in SSDS Working Paper No. UG6 (Ref 3.2) and
essentially invelve the timely formation of reclamation between the USD depot and the
MDSTW cavern for a works area and access. The MDSTW access road would later be
incorporated into Route 7. It is possibie that 20 to 30ha of land on Green Island Reclamation
may be required for secondary level sewage treatment. This would be an addition to the
currently proposed MDSTW if the SSDS Stage II oceanic outfall proposal is not retained.

Table 3.1 - Commissioning Dates for Other Relevant Projects

Other Relevant Projects Construction Commissioning
Date Date
Islgnd West Transfer Station Late 1994 Late 1996
Rock Hill Street Extension - June 1994 June 1996
Extension to Smithfield Road Late 1994 January 1997
Cadagon Street Building Development Mid 1993 Early 1997
Route 7 (Sai Ying Pun to Kennedy Town 1993 1997
including Belcher Bay Link)
Route 7 (Kennedy Town to Aberdeen) 2008 * 2011!
Green Island Reclamation {Remainder) 20054 2008 ¢
SSDS Mount Davis Sewage Treatment Works 1999 4 20022
WSD Service Reservoir Early 1997° End 1999°
Marine Borrow Area Mid 1994 ° Early 1997
Central, Western and Wan Chai West Sewage 1996 2000
B

I - Transport Department, Highways Department CTS2 Update

2 - Advised by AB,H letter to SWK (ref C/11/REB/IB/at/2230L)  dated 16.3.92
3 - Advised by WSD memo to CED (Ref (5) in WWO 3071/87V dated 17.1.94
4 - Assumed three year construction period

3 - Refer to SWK letter (ref 93837/211/2921) dated 1.11.93

6 - Assumed from 1

Sources of Fill

The Technical Note on sources of materials and traffic routes issned earlier in this study
presented findings on a search of the database prepared by the Fill Management Committee
on annual fill requirements and surpluses from Government projects. It was concluded that
during 1996, 1999, 2001 and 2002 the majority of public dump material would arise on Hong
Kong Island from private sector projects and during 1997, 1998 and 2000 on Kowloon from
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Government projects. These findings, which have attracted no adverse Government comment
have been considered in the following section rather than the assumed scenario given in the
Brief, which is based on all public dump material being delivered by road.

Preliminary Implementation Programme

A preliminary implementation programme, based on the sequence of works sketch shown in
Figure 3.1,is given in Figure 3.3. Assumptions for the preliminary implementation programme
are as follows:

. a contaminated mud disposal area is available (otherwise should add 3 to 4 months for
identification and approval of disposal destination);

. one contractor will l;e appointed for the advance works (ie Stage I Area 1 work) and the
following Stage I Area 2 work to avoid re-mobilisation of plant and equipment;

» because of the strong currents expected in the 100 m wide fairway, there willbe a 50%
reduction in the productivity rate of adjacent seawall construction and the laying of the
sand blanket during Stages II and III;

» to reduce the impact of sediment plumes arising from public dump filling, the western
seawall will be completed as soon as possible;

. production rates
- dredging 500,000m*/month
- permanent seawall construction 800 m p.a.
- temporary seawall construction 1,000m p.a.
- permanent seawall construction 600 m p.a.
- ternporary seawall construction 800 m p.a.
- public dump filling rat¢ of 1.0 million m® p.a,

} if constructed separately

} if constructed together

. public dump filling will be limited to rising tides; and

. there is sufficient capacity in the dump, excluding Area 1, for over 7.0 million m* of
public dumping material. Whenever the situation is considered appropriate, silt curtains
willbe provided along the alignment of the seawalls to avoid the dispersion of suspended
solids in the water column. Moreover, either sealed closed-grab with silt curtains or
cutter-suction dredger for the dredging of seawalls, shall be used where possible.

Access to the Dump

Two road access arrangements to the public dump have been considered although it is
considered unrealistic for access to be achieved in time for filling in early 1996. These options
are known as the IWTS and Disused Track options and involveconsiderable interface with both
IWTS and MDSTW projects respectively. This could effectively rule out road access altogether
leaving marine access as the only viable option. The two road options are shown on Figure 3.4,
The IWTS option involves the widening of the proposed IWTS access road for shared use by
both projects. Other options considered include the use of Sai Ning Street which accesses the
USD depot and the use of a conveyor belt from a reception area built off Victoria Road. The
former was effeciively ruled out during both the Cavern Project (CAPRO) (Ref 3.3)and IWTS
studies (Ref 3.4)in order to avoid disruption to warchouse activities by China merchants who
make extensive use of Sai Ning Street. The latter would invelve building an elevated structure
to serve as a loading platform for the conveyor belt. This is considered to be operationally
unsound both environmentally and from a traffic management viewpoint.

10
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3.15

3.16

3.17
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1t is proposed that the selected road access arrangement would be utilised following the interim
use of the barging point on the former KTIP site. The use of the barging point is expected to
continue until mid-1997, at which time the site will be developed for open space/recreational

use according to Kennedy Town and Mount Davis OZP S/H1/4. The barging point and road
access arrangement would not therefore be used concurrently for transportation of material to
the dump site. Followingcompletion of the public dump, the selected road access arrangement
would be decomissioned and the land reinstated. This particularly applies to the Disused Track
option where extensive re-vegetation would be required in those sections not required by other
projects. '

Stage I (Advance Works)

In order to receive public dumping materials as soon after contract award in July 1995, advance

works will be required to allow receipt of the required volumes at the expected rates of fill.

This will be achieved by constructing Stage I Area 1 as advance works along with any works
required for marine access arrangements. To accept public dump material from April 1996 it
is necessary to complete by then, as an absolute minimum, most of Area | and the adjacent
sections of the western seawall and the Area 2 sand blanket.

Depending on the sources of rockfill for the advance works seawall construction, it may be
necessary to construct a part of the advance works reclamation to accommodate rock crushing
plant. An area of maximum 100 m x 50 m could cope with the full range of crushing processes
and stock-piling required. In the event that suitably-sized rockfill were directly available, no
rock crushing plant would be necessary for the advance works. Therefore, the rock crushing
plant required for processing over-sized material during public dump filling would be located
on the completed advance works reclamation (Area 1).

It is estimated that part of the rockfill which is required for the advance works seawall
construction could be available from the IWTS project between early 1995 and late 1996. There
is no suitable holding area for the storage and sorting of the IWTS excavated rock spoil within
the IWTS site, so arrangements would have to be made for this in the Green Island site. A
suitable area might be the foreshore adjacent to Area 1. Table 3.1shows that there are other
projects, such as MDSTW and the WSD service reservoir which might provide sources of
rockfill for seawall construction provided that the fill is made available to suit the public

dumping programme.

Stage I (remainder)

The remaining work required for public dump filling in Area 2 includes dredging and seawall
construction of the additional sections for the permanent and temporary seawalls and the
placing of a nominal 1 m thick sand blanket and wick drains over the remainder of Area 2.

Scope of Construction Work

The maximum scope of the construction works, from a dredging and filling point of view
comprises:

» 3,600,000m” of full trench dredging given that this is the preferred construction method
in water depths of zero to 22 m, and maximum dredging depths of up to 36 m; and

. 3,200,000m® of sand or cdg filling to trenches (based on the assumption that 500,000m?
' of rock is required to be placed from the seabed level upwards).
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3.20

3.21

3.22

Construction Programme

A possible construction programme is shown in Figure 3.5. The anticipated dredging rate for
the trench dredging is 500,000m*month and would take some 9 months to accomplish. Areas
1 & 2 in Stage I are shown to be completed 24 months from the end of the mobilisation period,
which makes efficient use of the marine construction plant,

Dredging Methods
Shallow Waters

In shallow waters it will not be possible to use trailer dredgers, since their laden drafts tend to .
be around 9 m or greater and they would not wish to navigate in such close proximity to the
shore. Therefore, grab dredgers are preferred for this work. They have a number of
advantages. They are relatively shallow draft, can dredge themselves into shallow areas, and
it would be possible to use silt curtains around them if it was demonstrated that the mud was
contaminated.

Grab dredgers are affected by currents. However, the maximum current in the centre of the
Sulphur Channel seems to be less than 0.4m/s for most of the tidal cycle and it is assumed that
the currents along the coast willbe even slower. An efficient 6 m® grab dredger working in, say,
5 m of water would probably achieve a production rate of between 30,000and 40,000 m*/wk.
Production rates will drop rapidly as the water depths increase and the currents become
stronger further out into the channel. Grab dredgers should thus only be considered for the
inshore work. Qutputs will not be affected by disposal distance since this is only a matter of
supplying more barges.

Deep Waters

In view of the relatively weak tidal currents and the fact that the trench dredging is to be
carried out in one operation it is considered that the use of a trailer dredger is feasible. The
production rates which might be achieved in the two trenches by a 5,000 m® trailer are as

_foIIows:

Western Trench

Upper layers: Disposal distance {km) Output (m*/wk)
15 190,000
25 97.500
40 _ 65,700

Lower layers: .
15 ’ 73,900
25 50,000
40 33,700

Trench B

Upper layers: 15 134,000
25 93,000
40 64,000

Lower layers: 15 69,000

‘ 25 48,000
40 © 33,000
12
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3.27
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The lower production rates in Trench B are due to the shorter length and the necessity for the
dredger to turn more frequently. A range of disposal distances have been given as, at the
present time, it is not known where the contaminated dredged mud will be placed. Clearly,
these productions, together with the productions from one of two grab dredgers, are likely to
be high enough to satisfy the stated rate of 500,000 m*/month.

Filling Methods

There are two types of filling operation to be carried out; placing sand in trenches up to the
original sea level and placing a 1 metre thick sand blanket over the fill area.

Trench Filling

Trench filling, except in shallow areas, would be carried cut by another trailer dredger. Sand
has been assumed in preference to cdg due to the past-track requirement for Stage 1, Area 1
and 2 works which have a tight programme. Sand would be won from a marine borrow area
(location not yet identificd) and deposited in the dredged trench. Bottom dumping of sand is
not recommended from both the operational and environmental viewpoint. A potentially more
material-efficient method of deposition is to pump the hopper out through the suction pipe,
thereby ensuring by careful positioning of the pipe that the sand remains in the trench.
Production rates for this type of operation for a 5,000m?® capacity trailer have been estimated
and are given below.

Transport distance (km) Weekly output (m’/wk)
15 106,700
25 90,200
40 73,200

These rates assume that the sand is being won at a depth of 25 metres in a borrow area which
has overburden removed by other plant, and that the sand has a relatively low fines content
(similar to the marine sand in the East Lamma Channel). The pumping out process is assumed
to take 120 minutes on the basis that it is passed through one of the suction arms of a twin pipe
vessel.

Placing of Sand Blanket

Sand for the sand blanket would be dredged as for the trench filling. To form the blanket the
trailer could be operated in a number of ways, depending on its discharge arrangements. If it
is assumed that the bottom discharge arrangements do not lend themselves to careful placing
of sand, then a bow spraying method could be adopted. In this mode the dredger would sail
slowly down a series of parallel lines in the filling area, spraying a sand/water mixture out of
a bow pipe in a fan shaped trajectory ahead of the vessel. This would ensure that the sand was
well distributed over the sea floor and would reduce the possibility of failure of the mud
underlayers.

With some ftrailers, controlled bottom-dumping may be feasible. The bow spraying method
could take as long as the trench filling method described above and therefore it would be
prudent to assume the same rates of production for the same sized vessel.
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1. Divert marine traffic to North Green Island Fairway.
2. Build remainder of the Seawall to +5.0mPD:

3. End tipping of peblic demping material in Area 4.
4. Drainage works.
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Green Island Reclamation (Part) - Public Dump

Environmental & Traffic Impact Assessment

Figure No. 3.3 : Preliminary Implementation Programme

(year) 1995 | 1996 | 1997 | 1998 | 1999 | 2000 2001 | 2002 |
Ttem of Works (quartery | 1 23412341234123412341234123412341
| I Y RO T I T U N T N TN N T TN O N N N TN OO TN NN NN N NN NN NN D NN N A

ACCESS

Site clearance for marine barging point

Marine access via marine barging point

Investigations and designs for road access

Road access open

STAGE I: Areal Advance Works

Mobilisation

Western seawall to +6.0mPD

Temporary seawall A to +5.0mPD

Sand blanket and wick drains

Public dump filling to +5.0mPD

STAGE I : Area 2 Main Works

‘Western seawall to -8.0mPD

Temporary seawall B 10 -8.0mPD

Sand blanket and wick drains

pEOEONONONONONS

Public dump filling to -10.0mPD

STAGE IT : Area 3 Main Works

Mobilisation

Western seawall to +6.0mPD

Temporary seawall to +5,.0mPD

Public dump filling to +5.0mPD

STAGE II1 : Area 4 Main Works

Mobilisation

Western seawall to +6.0mPD

Temporary seawall to +5.0mPD

Sand blanket and wick drains

Public dump filling to -10.0mPD

Public dump filling to +5.0mPD

Legend:
Construction activity
Public dump filling

I ammn

1. Estimated public dump capacity 7,000,000 cu m over 7 years.
2. Assumed rate of filling is 1,000,000 cu m p.a. which is
consistent with the Public Dumping Programme for 1992 - 1999
revised in October 1993,

p\hometwastemgtichkwh. \93837P06.X1LS
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Green Island Reclamation (Part) - Public Dump
Environmental & Traffic Impact Assessment
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Figure No. 3.5 : Proposed Construction Programme (Stage I only)

(vear) 1995 | 1996 | 1557
Item of Works (quarter) 2 M T
Marine Access Works
Site clearance for marine barging point
Construction and operation of marine barging point M—
Road Access Works
Surveys, investigations and designs
Construction W—
STAGEI: Area 1 Advance Works
Mobilisation
Western seawall to +6.0mPD
Dredging 1,950,000 cum
Trench filling (sand) 1,607,000 cum
Sloping seawall (rock) 1,452,000 cum -
Vertical seawall for IWTS inchuded above
Temporary seawall A to +5.0mPD
Dredging 168,000 cum
Trench filling (sand) 180,000 cum
Sloping seawall (rock) 113,000 cum
Platform filled to +5.0mPD
Sand blanket and wick drains 20,000 cum
Public dump filling 2,000,000 cum
STAGE 1: Area 2 Main Works
Western seawall to -8.0mPD
Dredging 864,000 cum
Trench filling (sand) 709,000 cum
Sleping seawall (rock) 524,600 cum
Temporary seawall B to -8.0mPD
Dredging 578000 cum
Trench filling (sand) 474,000 cum -
Sloping seawall (rock) 350,000 cum o —
Sand blanket 250,000 cum
Public dump filling to -10.0mPD
Total Scale
Activity (incum) |(incum)
700,0(2
350,000
Dredging 3,569,000 . R
400,0(&
200,000
Sand filling 3,240,000 7]
200,00_0
\ 160,000
Rock filling (seawall) 2,439,000 ]
Legend:
Construction activity
Summary task ——
Detailed task bR e pr\thome\wastemgt. \93837P05 XLS
Public dump filling STHEEEI R
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NOISE IMPACT

4.1

4.2

4.3

4.4

4.5

Introduction

Construction of the access road and seawall, the dump operations (particularly crushing of
material), and road traffic and barges associated with the dump are likely to impact directly on
the noise environment of the Mount Davis area. The noise environment of the Kennedy Town
area adjacent to the public dump will also be indirectly affected. The construction and
operation of the Marine Barging Point on the former KTIP site will also have the potential to

generate noise impacts from on-site and associated traffic activitics. These impacts are also
assessed in this chapter.

This chapter provides a quantitative assessment of noise impact, based on a schedule of
powered mechanical plant during the construction and operational phases of development.
Impacts from a rock crushing plant and dump related traffic have also been assessed.

Environmental Standards and Guidelines
Construction Phase

The Noise Control Ordinance (NCO) provides “for the control of construction noise.
Assessment procedures and standards are set out in two Technical Memoranda associated with -
the Ordinance: the Technical Memorandum on Noise from Construction Work other than

Percussive Piling (Ref 4.1) and the Technical Memorandum on Noise from Percussive Piling
(Ref 4.2).

Under the existing provisions, there is no control of noise from powered mechanical equipment
(PME) other than percussive piling equipment between the hours of 07.00and 19.000n normal
weekdays. However, it has become industry practice (particularly for government contracts)
to set a daytime construction noise criteria of 75 dB(A) L., (30 min) at the facades of noise
sengitive receivers (NSRs) in urban areas such as Kennedy Town. Outside the hours of 07.00
o 19.00,contractors are required to obtain a Construction Noise Permit. The applicable noise
limits for the Mount Davis and Kennedy Town areas are given in the Table 4.1.

Table 4.1 : Acceptable Noise Limits

Acceptable Noise Level
Time Period dB(A)

Mount Davis* | Kennedy Town

All days during the evening (19.00-23.00),
and general holidays during the daytime and 60/65 65
‘evening (07.00-23.00)

All days during the night-time (23.00-07.00) 45/50 50

NB: * The lower noise limits apply to NSRs not directly affected by traffic noise

Percussive piling is subject to noise control in the daytime, and is prohibited between 19.00and
07.000n normal weekdays and all day on public holidays (including Sunday). Permitted hours

of piling depend on the noise levels as received at the worst-affected NSRs. A Construction
Noise Permit is required for percussive piling.

15



4.6

4.7

4.8

4.9

4.10

The Acceptable Noise Levels (ANLs) for piling at dwellings is 85 dB(A), based on the
assumption that the NSRs have windows and no central air conditioning. For schools, clinics
and places of worship in the Study Area, the ANL is 75 dB{A) under similar window
conditions. The permitted hours of piling are shown in Table 4.2.

Table 4.2 : Permitted Hours of Operation for Piling

Amount by which noise from piling Permitted hours of operation on any
exceeds the ANL day not being a general holiday
More than 10 dB(A) 08.00- 09.00and
' 12.30- 13.30and
17.00- 18.00
1to 10 dB(A) 08.00- 09.30and
12.00- 14.00and
16.30- 18.00
No exceedance 07.00- 19.00

Operation Phase

The operation of the public dump constitutes the formation of reclamation, and as such is
considered under the NCO to be construction works. Thus, the construction assessment criteria
provided above continue' to apply during operation of the dump.

Road Traffic Noise

The Hong Kong Planning Standards and Guidelines (HKPSG) stipulate that the road traffic
noise level, Ly (1 hour) should not exceed 70 dB(A) at the sensitive facades of dwellings, and
65 dB(A) at the sensitive facades of schools, but otherwise, there is no specific guideline for the
assessment of noise from dump-related traffic which is expected to constitute a small
percentage of the traffic on public roads. As such, it is proposed that the impact from this
traffic should be assessed on the basis that an increase of 1.0dB(A) or more, when comparing
the traffic flows without and with dump-related traffic, is considered to represent a significant
deterioration in the traffic noise environment requiring mitigation.

Identification of Representative NSRs

Mount Davis Cottage Area (Kung Man Tsuen), adjacent to the proposed public dump, is a low-
density village area -overlooking Sulphur Channel. In addition to single family and cottage
dwellings, it houses a school. North of this village area, also overlooking the dump site, are
several highrise residential towers of 20 to 30 storeys. Most of these village and highrise
receivers are currently exposed directly or indirectly to traffic noise from Victoria Road (one
of two access routes between Western and Mount Davis/Pokfulam) and noise from waterfront
activity. Residences and the school will be subject to noise impacts from construction of the
dump facilities, the dump operations, and traffic associated with the dump.

Sensitive receivers further from the dump site itself include those in nearby Kennedy Town,
including highrise, midrise, and lowrise residential receivers, schools, and places of worship.
These receivers are already exposed to high noise levels from road traffic, marine traffic,
waterfront activities, and the Kennedy Town Abattoir and Wholesale Market.
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4,12

From these sensitive areas, 14 representativé NSRs have been chosen to provide an indication
of the impacts of the dump during its construction and operation. These representative NSRs
are described in Table 4.3, and their locations are shown in Figure 4.1.

Table 4.3 : Noise Sensitive Receivers

Representative NSR: Grid Reference - Comments
Name and Number of Storeys

1 Sam Kindergarten 1-2 | 815500N | 830135E | Kindergarten School
2 302-304 Victoria .| 1-2 | 815645N | 830230E | Village house
Road :
3 269-270 Victoria 1-2 | 815750N | 830345E | Village house
Road ‘
4 Serene Court 22 | 815825N | 830475E | Residential atop multi-
storey podium carpark
5 8-9 Victoria Road 1-2 | 815800N | 830520E | Village house in Kung
Man Tsuen
6 Chung Sing 3 | 815600N | 830715E | Primary school
Benevolent Society .
School

7 Centenary Mansions 25 | 815885N | 831100E | Residential atop 4
storey podium carpark

8 Grand Fortune 23 | 816080N | 831105E | Residential atop 1-
Mansions storey podium

9 New Fortune House 21 | 816100N | 831285E | Residential atop podium

carpark
10 | 56 C-D Belchers 9 | B15970N § 831320E | Residential with
- | Street — - | commercial at ground
level
11 | Lung Hong 22 | 815930N | 831180E | Residential with
Apartments commercial at ground
level
12 | Kennedy Town 3 | 815885N | 830815E | Public clinic (air-
Jockey Club Clinic conditioned)
13 | Lui Ming Chot 6 | 815845N [ 830835E | Primary School

Memorial School

14 | Sai Wan Estate North 5 | 815835N | 830990E | HKHA Residential
Terrace

NB: * 1o be re-developed inte Social Centre for the Aged (no air conditioning)
NSRs that have been assessed in relation to construction, operation and traffic flow associated

with the Marine Barging Point located at the former KTIP site, are those used in the air quality
assessment specified in Table 5.1B.
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4.13

4.14

4.15

4.16

4.17

4.18

Assessment Methodology

The neise from construction and operation of the public dump has been obtained using the
procedurcs outlined in the Technical Memorandum on Noise from Construction Work other
than Percussive Piling (Ref 4.1).

In order to best determine the noise levels associated with land-based dump operation, current
operations at the existing Ma On Shan Public Dump were monitored on 24 November 1993.
In addition, noise monitoring was performed at a local quarry in October 1993 to determine
the noise levels associated with operation of a rock crusher. Assuming point sources of noise,
the following approximate sound power levels (SWLs) associated with specific operations were
obtained, and are used in the present study in place of the equipment SWLs listed in Table 4.4
of the Technical Memorandum.

Table 4.4 : Monitored Sound Power Levels of Dumnp Qperations

Activity and Sound Power Levels
Comments
Task dB(A)
Rock crushing 120.2 | Kawasaki 70x60Jaw Crusher
Sorting of fill 114.8 | 20-HT tracked backhoe sorting fill
Loading of fill 109.% | Sumitomo S340 tracked backhoe and idling
Mitsubishi Hi-Lux 24-tonne dumptruck:
dirt/rubble collected and loaded
Transport of fill along 113.2 § Isuzu CXZ 24-tonne dumptruck (full) in
reclamation to tip site drive-by test on level reclamation. Conveyor
belt SWL from Technical Memorandum.
Spreading and 118.6 | Tracked Caterpillar bulldozer operating with
compaction of fill steel-cylinder rubber-tyre roller

In the absence of any frequency spectra for the dump equipment, no air absorption correction
has been made in the following predictions. Over long distances, this correction would be
significant. Thus, the results reported below overestimate the noise at distant receivers (eg
Receivers 8 and 9). This overestimation presents little difficulty, however, since distance
attenuation alone results in dump noise levels that are not expected to exceed the desired
maximum at distant NSRs.

Haul road traffic noise has been assessed with reference to the BS5228:Part 1:1984 (Ref 4.4).
Background Noise Level and Monitoring Data

The impact of the dump’s construction and operational noise depends on the prevailing
background noise level and the sensitivity of receivers to the intruding noise. Information
obtained from monitoring will enable an assessment of the acceptability of the dump-related

noise (and therefore the need for mitigation measures) to be made.

The existing noise environment in the Mount Davis area is dominated by traffic noise from
Victoria Road. The noise environment in the Kennedy Town area is dominated by noise from
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4.19

4.20

traffic, the abattoir, and the wholesale market. A noise survey has been conducted as part of
the study, and is discussed below. '

Monitoring data for the Mount Davis Cottage Area and Kennedy Town area were obtained for
the Green Island Reclamation Feasibility Study (Ref 4.5) and the IWTS Study (Ref 4.6). In
addition, background noise measuremenis were obtained in December 1993 at three locations
in Kemnedy Town and Mount Davis Cottage Area (see Figure 4.2 for locations). These
background noise measurements were taken between 07.00and 19.00at the roof levels of three
residential buildings. Results of these monitoring programmes are shown in Table 4.5.

Table 4.5 : Background Noise Levels in the Kennedy Town and Mount Davis Areas

Noise Levels

Location para- dB(A) Major Noise Sources
meter
Singapore International Leq 69.3 Road and marine traffic
School (30 min) Abattoir
1 Wholesale market
Kennedy Town Jockey L. 73.5 Road and marine traffic
Club Clinic (NSR12) (30 min) Abattoir -
Wholesale market
Centenary Mansions L, 74.0 Road and marine traffic
(NSR7) (30 min) Abattoir
Wholesale market
Mount Davis Cottage Lo 67.0to 75.3 | Road traffic
Area . (15 min)
Ly 57.2to0 68.7 | Road traffic
(15 min)
Serene Court (roof) Ly 54.0to 60.5 | Activities at waterfront
{NSR4) (1 hr) Helicopters
51 Kennedy Town L 61.8t0 65.8 | Activities at waterfront
Praya (roof) (1 hr) Construction activity
Air conditioning
Traffic
Market activities
Helicopters
Lung Hong | P 63.5to0 65.5 | Activities at waterfront
Apartments (roof) _ (1 hr) Construction activity
{NSR11) Traffic
Helicopters

NB * Noise descriptors are dependent on those used under the varicus monitoring programmes.

Existing background noise level data, including those given in Table 4.5,are typical of those of
an urban Hong Kong environment. Dominant noise sources in the area include marine and
road traffic, construction works, and activities related to the wholesale market and abattoir
adjacent to Victoria Road.
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4,22

4.23

Impact of Construction Activities

Public Dump

Construction of Seawall

The construction of the dump will commence with Stage 1 Area 1 Advance Works, comprising
construction of the southern part of the western seawall and a small barging platform. The tasks

and equipment anticipated, are given in Table 4.6.

Table 4.6 : Stage 1 Area 1 Advance Works: Construction Tasks and Equipment

Mobilisation .

Western Seawall to +6.0mPD

Dredging O Grab dredger (1) within 50 m of shore
O Trailer dredger (1) at distance greater than 50 m
from shoreline

Trench filling (sand) O Trailer dredger (1)

Sloping seawall (rock) O Derrick barge (1)
O Tugboat (1)

Temporary Seawall A to +4.5mPD

Dredging . O Grab dredger (1) within 50 m of shore
O Trailer dredger (1) at distance greater than 50 m
from shoreline

Trench filling (sand}) O Trailer dredger (1)

Sloping seawall (rack) O Derrick barge (1)
O Tugboat (1)

Platform for barging

Wick drains 0O Derrick barge (5)
O Tugboats (2)

Platform filling (sand} 0O Trailer dredger (1)

Stage 1 Area 2 Main Works follow, during which the seawalls are extended, and much of the
reclamation is infilled, leaving a narrow passage near Green Island for marine access. The
tasks and equipment anticipated are given in Table 4.7.

Expansion of the seawalls and infilling of the reclamation occur under the Stage 2 period in
Area 3. Main Works are anticipated to involve tasks and equipment given in Table 4.8.

Dredging activities are restricted to daytime hours (0700 to 1900 hours) and therefore no
exceedance of noise standards during restricted hours (1900 to 0700 hours) are expected.
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Table 4.7 : Stage 1 Area 2 Main Works: Construction Tasks and Equipment---

Western Seawall to -8.0 mPD

Dredging

O Trailer dredger (1) only

Trench filling (sand)

O Trailer dredger (1)

Sloping seawall (rock)

ti Derrick barge (1)
O Tugboat (1)

Temporary Seawall B to -8.0mPD

Dredging

O Trailer dredger (1) only

Trench filling (sand)

O Trailer dredger (1)

Sloping seawall (rock)

O Derrick barge (1)
O Tugboat (1)

Wick drains O Derrick barge (5)
O Tugboats (2)

Area 2

Sand blanket O Trailer dredger (1)

Wick drains (in 1996 to
1997)

O Derrick barges (5)
O Tugboats (2)

Table 4.8 : Stage 2 Area 3 Main Works: Construction Tasks and Equipment

Mobilisation

No PME

Western Seawall (remainder) to +6.0mPD

Sloping seawall (rock)

O Derrick barge (1)
O Tugboat (1)

Temporary Seawall B to +

4.5mPD

Sloping seawall (rock}

O Derrick barge (1)
O Tugboat (1)

'Operation and drainage

Filling by barge (1998 to
2001)

O Unmotorised barges (3)
O Tugboats (3}

The final stage of the project

occurs when fhe seawalls are extended to Green Island, and the
remaining reclamation is infilled. Tasks and equipment anticipated are given in Table 4.9.
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4.26
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Table 4.9 : Stage 3 Area 4 Main Works - Consiruction Tasks and Equipment |

Mobilisation No PME

Western Seawall (remainder) to +6.0mPD

Sloping seawall (rock) O Derrick barge (1)
O Tugboat (1)

Temporary Seawall B (remainder) to +4.5mPD

Sloping seawall (rock) | O Derrick barge (1)
O Tugboat (1)

Operation and drainage

Filling by barge (2001 to | O Unmotorised barges (3)

2003 O Tugboats (3)
Wick drains (2000 to & Derrick barges (5)
2001} : O Tugboats (2)

Operation of the Dump

During operation of the dump, tipping will occur both by sea and by land in all four
reclamation areas. Materials will be transported to the site predominately by road, entailing

.a peak-hour flow of 72 vehicles. Two or three loads per day can be expected by sea barge.

Lorries delivering materials.to the dump willuse Victoria Road to access the haul road leading
to the dump itself.

Oversized materials are expected to constitute about 10 percent of the total quantity of material
in the dump. This material will be stockpiled and broken down to a smaller size before
disposal in the reclamation. In addition to this task, handling, dumping, and processing of the
material will entail the equipment given in Table 4.10.

Identification of Construction/Operation Scenarios

A preliminary implementation programme is provided in the Final Initial Assessment Report,
and indicates that the following activities are expected to proceed concurrently, presenting
worst-case activity levels:

» 3-4 quarters 1995:  Stage 1 Area 1 Advance Works
O western seawall to +6mPD

0O temporary seawall "A"to +5.0mPD

. 1-2 quarter 1996: Stage 1 Area 2 Main Works
O western seawall to -8mPD

O temporary seawall "B"to -8BmPD
Public dumping at Area 1 (by sea)

. 2-3 quarters 2000:  Stage 3 Area 4 Main Works -
I western seawall to +6mPD
O temporary seawall to +5.0mPD

Public dumping in Area 3 (by land})

22
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Table 4.10 : Land-based Filling - Tasks and Equipment

Operation Equipment Requirements
Equipment Type Number
%

Crushing of oversized Rock crusher 1

materials

Sorting of fill by size Tracked excavator 3
Wheeled loader 3

Loading of fill for transport to | Loaders 3

tip site

Transport of fill to tip site Dumptrucks 20
Conveyor/Stacker 3

Spreading of fill Bulldozers 5

Compaction of fill Rollers 2

Access Road Traffic

Two acbess' road options are under consideration, and have been separately described and
assessed in an earlier study, Traffic Impact Assessment (Land) (Ref 4. 7) Briefly, these two
options are described below:

Disused Track Access Road Option: Vehicles would approach the dump via an
upgraded and extended track which branches off Victoria Road in the Mount Davis area,
immediately across from NSR1 (the school at 410 Victoria Road). This proposed road
is 400 m long with a maximum gradient of 10 percent, and requires extensive earthworks
and structures.

IWTS Access Road Option: Vehicles would approach the dump via an access road
running parallel to and north of the Island West Transfer Station access road. The
access road intersects Victoria Road adjacent to Serene Court (NSR4). Compared to
the Disused Track Option, fewer earthworks are involved in the construction, and the
gradients are gentler.

Marine Barging Point

Details of the items of powered mechanical equipment (PME) have not been specified, but
have been estimated to include the following:

lorry (x1)

petrol concrete mixer (x1)

petrol concrete saw groover. (x1)
silenced generator (x1)

hand held vibratory poker (x1)
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4.32

4.33

4.34

4.35

4.36

Based on the sound power levels for PME given in the Technical Memorandum on *Noise from
Contruction Work other than Percussive Piling’,the combined sound power level is 118 dB (A).
It is assumed that all construction related activities willbe restricted to daytime operation only
{0700-1900 hours, Monday to Saturday).

Noise sensitive receivers (NSRs) in the vicinityof the construction site include Kennedy Town
Jockey Club Clinic and Lui Ming Choi Memorial School. Assuming that percussive piling will
take place separately from other construction work, then noise impacts on the NSRs from the
PME based on a notional noise source midway between the centre of the site and the nearest
boundary to the NSR can be calculated using the combined sound power level (118 dB(A)), the
distance correction factor {44 and 48 dB (A) respectively) and the facade effect factor (3 dB
(A)): : ‘

- Kennedy Town Jockey Club Clinic (65 m distant) = 77 dB(A)
- Lui Ming Choi Memorial School (100 m distant) = 73 dB(A)

Target noise criteria for the NSRs during daytime hours (i.e.0700to 1900hours) are 75 dB (A)
for Kennedy Town Jockey Club Clinic and 70 dB (A) for Lui Ming Choi Memorial School (65
dB (A) during examinations). Therefore, target noise criteria are exceeded for both NSRs.
However, existing buildings and additional mitigation measures can be expected to reduce noise
impacts to levels below the target noise criteria. For example, the presence of bus maintenance

workshops to the forefront of Kennedy Town Jockey Club Clinic, which remove the line of sight
to the construction site, will reduce noise levels by between 5 to 10 dB (A) thereby resulting
in noise compliance. Other measures including a reduction in the number of PME items in use
at any single time, and the erection of suitable temporary screening structures (see Section 4.51)
will serve to protect Lul Ming Choi Memorial School. It is recommended that construction
works be scheduled to avoid examination times at the school to avoid exceedance of the
relevant target noise criteria. '

The above prediction for noise impacts on NSRs are dependent on the exact requirements of

FME for construction of the Marine Barging Point which have yet to be specified.

It is expected that the dominant noise source associated with the redevelopment of the site will
be associated with the demolition of the former Kennedy Town Incineration Plant, which is

. outside the scope of this assessment. It is recommended that any noise barriers used to achieve

satisfactory noise level at NSRs during demolition work should be maintained for the duration
of the construction works.

Impact of Operational Activities

Public Dump

Noise from Site Activities and Access Road

Using the worst-case construction and operation scenarios outlined above, and including noise
from haul road traffic, the anticipated noise levels due to the public dump in 1995, 1996 and
2001 are given in Tables 4.11- 4.13.

Tables 4.11- 4.13 indicate that noise from the dump construction and operation exclusive of
the noise from haul road traffic lies within acceptable limits during the periods examined. In
part, this is due to topographical barriers and to the presence of highrise residences and go-

downs along Sai Ning Street and from No. 60 to No. 84 Victoria Road. The topography and
buildings shield several receivers in Kennedy Town and in the Mount Davis area,
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4.37 For the purpose of this assessment, -the rock crushing plant was assumed to be located at the
barging platform. Placing the plant near the shoreline will ensure that the topographic barrier
formed by the steep hillside slope is utilized. This measure should be sufficient to mitigate
noise from the plant, but additional mitigation in the form of a shed enclosed on the landward
side may serve further to reduce noise, as well as dust emissions.

4.38 However, the presence of haul road traffic causes a significant deterioration in the noise
environment of NSRs in close proximity to it, notably those represented by NSRs I and 2
(assuming Disused Track Access Road option) and by Receivers 2,3, and 4 (assuming IWTS
Access option). Specifically,these sensitive receivers are those near the haul road junction with
Victoria Road, and comprise both village receivers and highrise receivers. There is a need for
noise reduction measures along the haul road, though construction and operational traffic noise
at the reclamation is expected to remain below the daytime construction noise criteria givenin
the Hong Kong Planning Standards and Guidelines.

Noise from Public Roads

4.39 The impact of increased traffic flows on public roads due to the presence of dump-related
traffic has been constrained by the prevailing traffic flows. Dump traffic is expected to utilize
roads givenin Table 4.14and 4.15,which also show the incremental increases in L,, peak hour
traffic noise levels for 1996 and 2001. An increase of 1.6dB(A) in peak hour traffic noise may
arise in Victoria Road. Certain mitigation measures have been considered but found
impacticable and ineffective:

. laying of porous asphalt is not acceptable to Highways Department due to maintenance
difficulty on a local road with a steep gradient and a high percentage of heavy vehicles;

. erection of an enclosure is expensive and impracticable due to site restraints such as
inadequate space for foundations and the requirement of providing access at the
concerned road junctions (gaps in the enclosure for access will reduce its acoustic
effectiveness), and S :

. erection of noise barrier is ineffective as most NSRs overlook Victoria Road, thus render
the barrier ineffective. '

However, the extent of impact due to these predicted traffic flows may be reduced significantly
under the latest proposal of operating two marine barging points concurrently on Hong Kong
Island leading to diversion of the expected construction traffic flow. Besides traffic
management schemes to redistribute the dump-related traffic on the use of the public roads
during non-peak hours may be more effective to reduce the noise impacts on those concerned
sensitive receivers.
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Table 4.11 ; Facade Noise Levels due to Construction and Operation” : 1995

Facade Noise Level

dB{A)
Representative NSR Access Areal: Areal: Area2 | Total
Road: Construction Operation
Onptions
12
1 Sam Kindergarten 78.4 66.7 71.5 61.9 79.5/
69.8 74.7
2 302-304 Victoria Rd 71.6 63.1 68.0 63.3 74.0/
73.8 75.4
3 269-270 Victoria Rd 69.1 58.6 55.5 65.5 71.1/
76.4 76.8
4 Serene Court 68.1 58.8 63.9 64.7 71.0/
79.8 80.1
5 8-9 Victoria Rd 67.5 52.9 53.2 62.1 68.8/
73.4 73.8
6 Chung $ing Benevolent -- 45.8 51.0 48.6 53.7
Society School
7 Centenary Mansions -- 43.5 47.5 45.5 50.5
8 | Grand Formme Mansions - 422 474 543 | 553
9 New Fortune House - 40.5 46.5 52.9 54.0
10 | 56 C-D Belchers Street -- 41.4 46.7 42.8 49.0
11 Lung Hong Apartments - 42.4 47.5 - 44,1 499
12 | Jockey Club Clinic -- 44.9 50.1 47.5 52,7
13 | Lai Ming Choi Memorial - 44.9 50.1 47.1 52.6
School
14 | Sai Wan Estate N Terrace -- 44.0 49.2 45.5 51.6

NB: * refers to the rock crushing plant in Area 1.

1: Disused Track Option
2: IWTS Option
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Table 4.12 : Facade Noise Levels due to Construction and Operation”’ : 1996

Facade Noise Yevel
dB(A)
Representative NSR Acces
Road: Area2: Area2: Total
Ogptions Construction | Operation ota
172
1 Sam Kindergarten 78.4/ 63.8 73.0 79.6/
) 69.8 75.0
2 302-304 Victoria Rd 7.6/ 65.1 71.9 75,7
3.8 ’ 76.7
3 269-270 Victoria Rd 69.1/ 66.0 67.1 7294
: 76.4 : 773
4 Serene Court 68.1/ 65.1 66.3 7174
: 79.8 . 80.2
5 8-9 Victoria Rd 67.5/ 62.4 62.6 69.9/
- . 734 74.2
6 Chung Sing Benevolent Society - 49.0 51.8 54.1
School
7 Centenary Mansions - 459 48.3. 50.8
8 Grand Fortune Mansions - © 546 55.1, 58.5
9 New Fortune House -- 53.3 46.6 55.2
10 56 C-D Belchers Street - 432 465 48.6
11 Lung Hong Apartments - 44.4 47.5 497
12 | Jockey Club Clinic - 418 - 50.6 52.9
13 | Lui Ming Choi Memorial School - 47.5 50.4 52.7
14 | Sai Wan Estate N Terrace - 46.0 49.3 514

NB: * refers to rock crushing plant in Area 1.
1: Disused Track Option
2: IWTS Option
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Table 4.13 : Facade Noise Levels due to Construction and Operation® : 2001

Facade Noise Level

dB(A)
Representative NSR Access
Read: Aread: Area3: Total
Options Construction Operation
12
1 Sam Kindergarten 8.4 54.0 72.4 79.4¢
69.8 74.3
2 302-304 Victoria Rd 71.6/ 55.1 72.0 74.9/
73.8 76.0
3 269-270 Victoria Rd 69.1/ 55.0 67.3 7.4/
76.4 76.9
4 Serene Court 68.1/ 54.4 66.5 70.5/
79.8 80.0
5 8-9 Victoria Rd 67.5/ - 53.0 63.1 69.0/
' 73.4 73.8
6 Chung Sing Benevolent Society -- 41.0 522 52.5
School '
7 Centenary Mansions - 46.8 51.7 52.9
8 Grand Fortune Mansions - 47.5 56.0 ) 56.5
9 New Fortune House - 42.6 47.0 48.4
10 | 56 C-D Belchers Street - 36.1 47.0 47.3
1 Lung Hong Apartments - 37.1 48.0 483
12 | Jockey Club Clinic - 40.0 51.0 513
13 Lui Ming Choi Memorial Scheool - 397 50.8 512
14 | Sai Wan Estate N Terrace - 385 497 50.0
NB: * refers to rock crushing plant in Area 1.
1: Disused Track Option
2: TWTS Option
28
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Table 4.14 : 1996 Peak Hour Traffic Flows in Kennedy Town and Mount Davis Area

Peak Hour Flow Peak Hour Flow with I.{esulting
without dump dump mi;r;ije
Road Facade
Noise
Veh % Heavy Veh % Heavy Level
dB(A)
Victoria Road E/b 333 30% 402 42% 1.6
Victoria Road W/b 524 . 30% 593 38%
Belchers St W/b 690 70% 737 72% 0.4
Catchick St E/b 275 30% 293 34% 0.7
K Town Praya E/b 355 30% 373 - 33% 04
K Town Praya W/b 560 30% 579 32%
Queens Rd W E/b 646 30% 664 32% 0.3
Queens Rd W W/b 724 30% 742 . 32%
Pokfulam Rd S/b 964 30% 971 30% -
Pokfulam Rd N/b 1651 30% 1659 30%
Mt Davis Rd W/b 76 30% 83 30% 0.2
Mt Davis Rd E/b 261 -30% 268 . 30%
29




4.40

Table 4.15 : 2001 Peak Hour Traffic Flows in Kennedy Town and Mount Davis Area

Peak Hour Flow Peak Hour Flow with l.lesulting
without dump dump Increase
inL,
Road Facade
Veh % Heavy Veh % Heavy Noise
Level
Victoria Road E/b - 374 30% 441 50% 2.2
Victoria Road W/b - 504 30% 573 45%
Rock Hill St W/b 668 30% 737 37% 1.2
Catchick St E/b 310 30% 328 34% 0.7
K Town Praya E/b 423 30% 431 31% 0.3
K Town Praya W/b 513 30% 531 32%
Queens Rd W W/b 1157 30% 1168 31% 0.2
Pokfulam Rd S/b 1035 35% 1042 35% --
Pokfulam Rd N/b 1711 35% 1718 35%
Mt Davis Rd W/b 279 30% 286 0% - 0.1
Mt Davis Rd E/b 369 30% - 376 30%

NB: The need for mitigation measures to reduce the noise from road traffic is not anticipated.

Marine Barging Point

Operational noise data from an existing marine barging point for the transfer of construction

 waste materials located ai Aldrich Bay, Shau Kei Wan, have been used for the purposes of

assessment. These data are shown in Table 4.16,and are representative of noise emissions
from a normal truck-to-barge transfer of construction waste from a tipping jetty.

Table 4.16: Result of Noise Monitoring of Construction Waste Barging Point at Aldrich Bay,
Shau Kei Wan

Distance from
source (m) Lieq o an Average (dB)
14 75.0 76.5 75.8
23.5 72.3 74.5 73.5

NB: Correcting to 100 metres distance, 75.8dB is equivalent to 58.7dB, whilst 73.5dB is equivalent to 60.9dB.
hence a source level of 39.9dB L, . (1. at 100 metres has been used in caleulating the impact at KTIP.
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4.41

4.42

4.43

4.44

4.45

Predicted operational noise levels at sensitive receivers adjacent to the proposed barging point,
based on data given in Table 4.16,are given in Table 4.17.

Table 4.17: Predicted Noise Level Arising from the Proposed Barging Point

Sensitive Location Distance Unmitigated
(metres) Noise Level (dB)

Jockey Club Clinic 121 58
Centenary Mansion ’ 230 53
Lui Ming Choi Memorial School 175 55
St Lukes Seftlement 137 57
Chung Sing Benevolent Society 158 56
School

Kennedy Town Government School 186 55
Grand Fortune Mansions 247 52

NB: Assumed a source neise level of 59.9dB Ly, (.4 at 100 metres.

The figures in Table 4.17 are based on a measured operational noise corrected for distance
from the source. However considerable attenuation against noise will be provided by existing
buildings between sensitive receivers and the barging point source. For example St. Lukes
Settlement and the Kennedy Town Jockey Club Clinic on Victoria Road are shielded by the bus
service workshops on the opposite side of the road. Similarly, NSRs further away up the hill
from Kennedy Town are shiclded by intervening structures, including the NSRs mentioned on
Victoria Road.

Noise predictions in Table 4.17take no account of screening provided by the natural topography
on intervening structures between sensitive receivers and the barging point. Any intervening
structure which removes line of sight of the source from the receiver can be considered to
provide at least 10 dB(A) attenuation of noise from that source. Thus most or all of the
unmitigated noise levels quoted would be reduced still further by exlstmg screening: and are not
expected to exceed relevant noise criteria.

Barging Point Traffic Noise

The route taken by traffic to the barging point will vary according to the point of waste arising.
However, all traffic will use Victoria Road with access to the barging point adjacent to the
current site of the KTIP. As site vehicles travel further from the site the relative increase in
traffic on local roads which they represent will reduce. Hence, the impact of site traffic has
been considered only on Victoria Road, where it is potentially greatest.

In calculating the noise impact due to site traffic four situations have been considered, using
available traffic data. :

1995 without site traffic;
. 1995 with site traffic;
L 2001 without site traffic; and
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4.46

4.47

. 2001 with site traffic;

1995 and 2001 traffic data has been used, even though barging point operations are expected
to commence at the beginning of 1996, and to cease in mid-1997. This is to provide
information should development dates be re-scheduled for any reason. Due to a general
increase in expected traffic flow on Victoria Road between 1995 and 2001, the relative impact
of Marine Barging Point traffic is expected to decrease and hence 1995 predictions represent
the worst case scenario. The calculation method for deriving any changes in noise level is given
in the UK Department of Transport’s Calculation of Road Traffic Noise memorandum. Traffic
assurnptions and forecasts, together with predicted noise impacts, are given in Table 4.18.

Table 4.18: Barging Point Traffic Assumptions, Forecasts and Predicted Noise Impacts

Parameter - 1995 2001
Without With Site Without .| With Site
Site Site
Victoria Road flow 1561 1771 2154 2514
pcu/hr :
Conversion to veh/hr 1156 1312 1576 1862
Vehicle speed km/hr 50 50 50 50
% Heavy vehicle- N% - 33% 30% . 30%
Corrected noise levels 76.1 76.9 77.4 78.1
dB L,ous @t 10 metres
from kerb
NB:  All flows are AM peak hour flows. The corrected noise level does not consider road gradients or road

surface corrections, which would cancel out in any comparative calculations.

The With Site Figures contain a 50% increase to represent 600 vehicle trips per day.

The extent of the impact associated with the barging point traffic will be determined by two
factors: firstly, whether 400 or 600 vehicle trips per day occur; and secondly, the traffic flows
prevailing on Victoria Road at the time the barging point is in operation. The effect of the
general increase in traffic in this area is to reduce the impact attributable to the Marine
Barging Point. Using 1995 flows the increase in peak hour traffic noise will be between 0.7 -
2.3dB(A). The exact vehicle movements are not known at this stage but it can be seen that
as the flows increase beyond 400 per day then the increase in traffic noise is likely to exceed
1 dB(A), and hence would need attention. Monitoring of flows during operation willallow this
impact to be quantified and the extent of any mitigation required to be established.
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4.48

4.49

4.50

4.51

4.52

4.53

Impacts Following Completion (Public Dump)

No impacts in breach of relevant noise criteria, are expected during the standing period
following the completion of reclamation. Construction of residential and other land uses
according to the Recommended OQutline Development Plan (Ref 4.8) for the reclamation will,
however, be associated with noise impacts and these shounld be addressed accordingly upon
finalization of the design. Once constructed, the land uses in the area are not anticipated to
result in noise impacts in breach of relevant noise criteria on adjacent sensitive receivers.

Cumulative Noise Effect
Public Dump

Other major infrastructure projects are planned in the Study Area, including the Green Island
Link and works associated with the SSDS (Stages 2-4). No quantitative information on noise
levels associated with the Green Island Link are currently available, However, some
preliminary estimates of unmitigated noise associated with the SSDS are available from the
Draft Environmental Assessment Report of the Strategic Sewage (Ref 4.8). At Receiver 1,the
following facade noise levels are expected: '

. 77 dB(A) due to construction works,
. 62 dB(A) due to operation of the MDSTW,

" Cumulative noise impacts at NSR1 from SSDS development and Public Dump have been

estimated using a worst case scenario, and results are presented in Table 4.19. Worst case
assumes a development programme of 1995 to 2001, although it is likely that construction dates
are between 1999-2002(see Table 3.1). Figures presented in Table 4.19 represent maximum
predicted noise levels and are not expected to be exceeded should relative development
programmes be altered. : : ‘

The dates of construction and operation of the SSDS are not known, However, assuming
concurrent operations for the SSDS and the Green Island Public Dump, cumulative noise levels
given in Table 4.19 may occur at Receiver 1.

These resulis show that the cumulative effects of local construction and infrastructuce projects
could lead to high noise levels at exposed facades around NSR1. Further cumulative
assessment is difficult in the absence of site specific data for adjacent development. Provided
concurrent developments are subject to individual noise control measures it is likely that
relevant noise standards can be maintained in the area.

Marine Barging Point

The extent to which cumulative impacts associated with the Marine Barging Point may be in
breach of relevant noise criteria will depend upon the timing of other developments in the area.
However, the impact from this site during construction and operation alone is not expected to
be in exceedance of respective noise criteria in terms of some of the major redevelopment and
infrastructure schemes in this area. The relative spatial displacement of the Marine Barging
Point and Public Dump will prevent any cumulative impact from these two sites arising which
is in breach of relevant noise criteria, particularly if mitigation measures recommended in this
assessment are implemented.
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Table 4.19: Cumulative Noise Impacts at NSR1 from Strategic SewageDisposal Scheme and
Green Island Public Dump

Facade Noise Level dB(A)

SSDS Disused Track TWTS Access Road
Access Road Option Option

2nd-4th Quarters, 1995

SSDS Construction 81.4 79.0

Mt Davis Sewage Treatment Works 79.6 74.9

1st Quarter, 1996

SSDS Construction 81.5 79.1

Mt Davis Sewage Treatment Works 79.7 75.2

2nd-3rd Quarters, 2001

S5DS Construction 81.4 78.9

Mt Davis Slewage Treatment Works 79.5 74.5

Conclusions and Recommendations

Traffic on the access road is expected to generate facade noise levels in excess of 75 dB(A)
(L. at NSRs near its alignment. If the Disused Track Access Road option is chosen, excessive
noise levels are experienced at the Sam Kindergarten and a number of village houses
represented by NSRs 1 and 2. If the IWTS Access Road option is chosen, a greater number
of village houses are affected. In addition, the highrise Serene Court (NSR4) is affected. The
need for mitigation measures is therefore anticipated. '

Given the expected 8-year lifespan of the fill, the installation of a partial enclosure over the
access road is recommended. An inwardly curved noise barrier along the access road will
mitigate the noise impacts on the nearby NSR. The barrier material should have a mass per
unit of surface area of at least 7 kg/m®, and should have acoustic lining. This mass per unit
area conforms with British Standards (Ref 4.9) and is deemed sufficient to block the
transmission of most construction related noise through the barrier.

The barrier willbe subject to a detailed design that will consider the effectiveness of topography
in providing barrier attenuation. However, the following preliminary information gives some
indication of its anticipated height and length. The proposed barriers are shown in Figure 3.4.

~ In order to provide effective protection to high-level receivers (either highrise facades or NSRs

on elevated ground), the barrier should be curved inward over the access road. Its height will
be constrained by the need to provide adequate clearance for dump-related vehicles. The width
of the overhang should generally be limited to a single lane on the landward side. However,
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4.58

4.59

4.60

4.61

4.62

4.63

4.64

if the IWTS Access Road option is chosen, a short section of the haul road (approximately 20

. m) adjacent to Serene Court may be totally enclosed.

The length of barrier required depends on the access road option chosen. If the IWTS Access
road option is chosen, the length of barrier would extend about 200 m from the junction with
Victoria Road; this would take it approximately to the IWTS inbound road access tunnel
turnoff. This length of barrier would protect Serene Court and Regent Heights. A preliminary
assessment of the site indicates that the lowrise village receivers in Kung Man Tsuen would be
adequately protected by topography.

If the Disused Track Access Road option is chosen, approximately 80 m of barrier would be
required, starting at the junction with Victoria Road. It should be noted that vehicles exiting
onto the public road should have adequate sight-lines along that road. For this reason, a full-
height barrier cannot extend right up to the edge of Victoria Road. This safety requirement
has implications for the effectiveness of the barrier especially in relation to its ability to
adequately mitigate noise levels at the school and the two residences immediately across the
junction. At this stage the exact sight lines required are not known and hence the constraints
on the barrier dimensions cannot be assessed. It may be that further mitigation will be
required at these receptors.

The Technical Memorandum on Noise from Construction Work other than Percussive Piling
(Ref 4.1) indicates that an effective barrier (ie, one that is of sufficient size and weight, and
without gaps) reduces noise at the receivers by about 10 dB(A). This would be sufficient to
bring noise levels at NSRs near the access roads to levels within the noise standards given in
the Hong Kong Planning Standards and Guidelines.

If the land use permits, an alternative to the purpose-built barrier is an earth embankment.
Like the purpose-built barrier, an embankment would have to be of adequate height to screen
noise sensitive facades from direct line of sight to the access road. A barrier or embankment
has the added benefit of helping to reduce the transmission of dust.

In addition to the partial access road enclosure, good site practices to minimise noise are
recommended. Good site practices during construction and operation can be encouraged
through the inclusion of noise contro! clauses as shown in Appendix 1 of this report.

The extent of the impact associated with increases in traffic on local roads will be determined
by two factors: firstly, the number of vehicle trips per day; and secondly the traffic flows
prevailing on Victeria Road at the time the site is in operation. The effect of the general
increase in traffic in this area is to reduce the impact attributable to the public dump.
Monitoring of flows during operation will be necessary. in order for this impact to be quantified
and the extent of any mitigation required to be established.

‘Marine Barging Point

Target noise criteria for Kenndy Town Jockey Club Clinic and for Lui Ming Choi Memorial
School are exceeded for both NSRs during the construction period of the Marine Barging Point.
However, existing buildings and additional mitigation measures can be expected to reduce noise
impacts to levels below the daytime target noise criteria. For example, the presence of bus
maintenance workshops to the forefront of Kennedy Town Jockey Club Clinic, which remove
the line of sight to the construction site, will reduce noise levels by between 5 to 10 dB (A)
thereby resulting in noise compliance. Other measures including a reduction in the number of
PME items in use at any single time, and the erection of suitable temporary screening
structures will serve to protect Lui Ming Choi Memorial School. It is recommended that
construction works be scheduled to avoid examination times at the school to avoid exceedance
of the relevant daytime target noise criteria.
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4.9

The predictions for construction noise impacts on NSRs are dependent on the exact
requirements of PME for construction of the barging point which have yet to be specified.

It is expected that the dominant noise source associated with the redevelopment of the site will
be associated with the demolition of the former Kennedy Town Incineration Plant, which is
outside the scope of this assessment. It is recommended that any noise barriers used to achieve
satisfactory noise level at NSRs during demolition work should therefore be maintained for the
duration of the construction works.

Noise impacts in exceedance of the relevant noise criteria during the operation of the barging
point are not envisaged, provided that operations are restricted to day time working hours.
Noise impacts associated with traffic serving the barging point are minor given existing and
future traffic flows on Victoria Road and would only increase noise levels under a worst case
scenaric by approximately 1.5dB (A).
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AIR POLLUTION

Sl
Introduction

5.1 The chapter details the environmental standards and guidelines for air quality in the Green
Island and Kennedy Town area of Hong Kong and provides an assessment of current air quality
and monitoring protocols. Impacts of construction activities associated with Public Dump
reclamation activities are considered with particular reference to dust. In addition impacts of
operational activities are also considered with particnlar emphasis being given to motor vehicle
emissions and odour gencration from water stagnation. Consideration is given to impacts
following completion and cumulative impacts.

5.2 The Initial Assessment Report recominended that further assessments be undertaken on the
following :

. the impact of dust emissions on sensitive receivers for construction and operational phases
of the project;

. the impact of motor vehicle emissions;

» consideration of the cumulative impacts on ambient air quality of developments phased
to be built at the same time as the Public Dump; and

. an assessment of odour nuisance from the embayment of stormwater and foul drainage
outfalls.

5.3 The construction and operation of the barging point on the former KTIP site will also have the
potential to generate air quality impacts from on-site and associated traffic activities. These
impacts are also assessed in this chapter.

Sensitive Receivers

54 Sensitive receivers identified for the purposes of air quality assessment for the public dump are
given in Table 5.1A,and shown in Figurc 5.1A. Sensitive receivers associated with the barging
point are shown in Table 5.1B and Figure 5.1B. All receivers have been subject to EPD
approval for assessment purposes.

Environmental Standards and Guidelines
Statutory Limits

5.5 The Air Pollution Centrol Ordinance (APCOQ), Cap. 311, is the principal legislation which
provides powers for confrolling air pollutants from a variety of stationary sources, including
fugitive dust emissions, from construction sites, and encompasses a number of Air Quality
Objectives (AQOs). These are reproduced in Table 5.2,

5.6

The Harbour Air Control Zone (ACZ), which includes the study area, was instituted in January
1987. The overall objectives of the ordinance are¢ the protection of public health. Future
developments should ensure that the AQOs identified in Table 5.2are complied with. The most
important airborne pollutant arising from construction work and reclamation is dust, therefore
total suspended particulates (TSP) and total respirable suspended particulate (RSP) are included
in Table 5.2.
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Table 5.1A : Sensitive Receivers - Green Island Reclamation (Part) Public Dump

ONONONONONONONONONONONS

Distance Heights
from above
Sensitive Receiver Coordinates Reclamation | Principle
Boundary Datum
(metres) (metres)
1. Mount Davis Cottage Area 815500N | 830230E 85 55
2, Residential Block {Sai Ning Street) 815825N | 830475E 190 20
3. Chung Sing Benevolent Society 815860N | B830690E 400 12
School ’
4, Kennedy Town Jockey Club Clinic 815885N | 830815E 450 6
5. Kindergarten 815710N | 830275E 80 35
6. Sai Ning Recreation Area 815875N | B30425E 145 5
(Temporary)
7. Residential development (potential) 815035N | 830120E 10 5
8. Government/Institution/Community 815885N | 830395E 110 5
9. Government/Institution/Community 815625N | 830205E 80 5
10. | Old Folks Home 815835N | 830410E 120 5
11. | Welfare Centre 815780N | 830485E 206 25
12. | Green Island 816065N | 829615E 10-150 5-45
13. | Police Buildings 215142N | 830144E 150 40
Table 5.1B: Sensitive Receivers - Marine Barging Point
Distance Heights
from above
Marine Principle
Sensitive Receiver Coordinates Barging Datum
Point (metres)
Boundary
(metres)
1. Kennedy Town Jockey Club Clinic 830815N | 815885E 135 6
2. Centenary Mansion 815915N | 830982E 232 6
3. St Lukes Church & Lui Ming Choi 881850N { B30819E 157 25
Memorial School
4, St Lukes Settlement 815882N | 830783E 140 6
5. | Chung Sing Benevolent Society 815864N | 830742E 157 7
School
6. Kennedy Town Government School 815834N | 330755E 187 25
7. Grand Fortune Mansions 816072N | 831017E 242 4
NB: The receivers closest to the construction site are St Lukes Settlement and the Kennedy Town Jockey Club
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Clinic, These are approximately 50 metres from the south of the construction site and 135-140m from the
proposed Marine Barging Point.
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Table 5.2 : Hong Kong Air Quality Objectives

Average Time
Pollutant 1 Hour 8 Hour 24 Hour 3 Months 1 Year

Sulphur Dioxide 800 - 350 -- 80
Total Suspended Particulates - - 260 - 80
Respirable Suspended - - 180 - 55
Particulates* :

Nitrogen Dioxide 300 - | 150 - 80
Carb(;n Monoxide 30000 10000 - - -
Photochemical Oxidants (as 240 - - - -
0ZOne) '

Lead - - -- 1.5 -

NB: All concentrations in micrograms per cubic meire (pg/m®), measured at 298°K (25°C) and 101.325kPa(one
atmosphere). .
1 hour concentrations not to be exceeded more than three times per year,
8 and 24 hour concentrations not to be exceeded more than once per year.
3 month and 1 year concentrations are arithmetic means.
*Respirable suspended particulates (RSP) means suspended particles in air with a nominal aerodynamic
diameter of 10 microns (pm) or less. )

Emissions from motor vehicles are controlled by the Road Traffic (Construction and Use)
Regulations in which motor vehicles must be designed to meet specified emission standards as
detailed in the regulations. Vehicles should also be constructed and maintained so as not to
emit excessive smoke-levels. The APCO allows for the specification of fuel quality which may

.be used for motor vehicles. The current lead in ordinary petrol level in Hong Kong is 0.15g/1.

Specified Processes

A rock crushing plant with a capacity exceeding 5,000tonnes per annum and concrete batching
plants with a silo capacity exceeding 50 tonnes are classified as Specified Processes (SP) under
the APCO. There will be a requirement for these plants to operate under Best Practicable
Means (BPM).

Guidelines

Where impacts are of short duration, for example dust generation during construction activity,
it is more appropriate to use guidelines in the assessment of impacts,

An hourly average of TSP of 500 ug/m® is not a statutory limit, but has been applied in Hong
Kong where a dust problem is likely. This limit typically applies to the site boundary and/or
the nearest receiver.

A limit of 2 odour units is recommended by the Environmental Protection Department (EPD)
for particular offensive installations. A limit of 2 odour units at the site boundary corresponds

. to a concentration of twice the odour detection threshold of odorous compounds.
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5.12

5.13

5.14

5.15

5.16

5.17

5.18

Background Information and Menitoring Data
Meteorology

This section reviews the general climate of Hong Kong and the prevailing meteorological
conditions in the Kennedy Town and Green Island area.

The typical wind regime of Hong Kong is dominated by the northeast monsoon in winter and
the southwest monsoon in summer. Wind regimes are further complicated by the topography
of Hong Kong, surface winds may vary in speed and direction over quite short distances. In
addition to the normal variations in wind speed and direction, the vertical distortion cansed by
roughness effects may also be modified by the diurnal thermal effects of daytime anabatic winds
enhanced by sea-breeze effects, and the night-time katabatic winds enhanced by land breezes.

A summary of climatological data for Hong Kong for 1961 - 1990 (Ref 5.1) shows the
persistence of an easterly prevailing wind (70° - 90°) with an average windspeed of 6.3 metres
per second (m/sec). The annual rainfall is 2214.3mm and (millimetres) total evaporation is
1528.8 mm. The mean air temperature is 23°C and relative humidity averages 77%. Mean
monthly measurements of evaporation compared to mean monthly rainfalls indicate a water
deficit during the period October to March. These conditions may be conducive to the
entrainment of dust from surfaces.

Meteorological data for the Kennedy Town locality is limited. Green Island has an anemometer
measuring wind data (Ref 5.2), Figure 5.2 shows the annual wind ros¢ for Green Island for
1974 - 1983 and for January 1990 to December 1992 (Ref. 5.2). Prevailing winds are east -
north east and south. The wind regime is dominated by the northeast monsoon in winter and
the south west monsoon in summer. The sensitive receivers identified in Table 5.1 would be
affected by west to north-westerly winds (270° - 360°). On average these occur approximately
12% of the time (see Figure 5.2). Analysis of daily meterological data for October 1989 to July
1993 shows that directional winds in the sector 270 - 360° occurred only 7.2% of the time.
Average wind speeds were 17.7kilometres per hour (km/hr) (4.9m/sec). Maximum mean daily

~ wind speeds for this sector were 39.3 km/hr (10.9 m/sec).

The longest unbroken period when wind was blowing from an unfavourable direction was 6
days. The average of daily mean wind speeds was 17.1 km/hr (4.75 m/sec). The adverse
directional winds were 280 - 320°.

Air Quality

A network of fixed monitoring stations measuring ambient air quality have been established
systematically over the past decade in Hong Kong. In 1992, there were 11 stations in the
network each measuring continuously gaseous and particulate pollutants and meteorological
parameters. At a number of locations the level of TSP concentrations exceeded the AQO. In
addition, breaches of the AQO for nitrogen dioxide (NO,) and RSP occurred at several
locations in 1992,

The nearest EPD continuous air monitoring station to the Green Island/Kennedy Town area
is located at upper level of Central and Western Police Station between High Street and
Hospital Road. Air pollution levels are. measured 18m above ground level. Table 5.3 shows
that the air quality in the district is adversely affected by fugitive dust emissions. This may be
due to the many construction site activities taking place in the vicinity. The air quality in
Central and Western arca is comparable with average Hong Kong air quality levels (Refs 5.3
and 5.4). Air quality data for this location between 1986 and 1992 is presented in Table 5.4.
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Table 5.3 : Breaches of the Air Quality Objectives from 1987 to 1992

Year | Annual TSP | Annual RSP Daily TSP Daily RSP Daily NO,
1987 + + - - +
1988 + + + +
1989 + - -
1990 - - - - +
1991 - - - -
1992 + - - -

NB: + = Exceedance of the Air Quality Objectives

Table 5.4 : Ambient Air Quality Levels for Western & Centrafl ( ,uglmé} 1986-1992 (Ref. 5.4)

Sulphur dioxide (8O,

_ ) Maximum | Maximum
50%ile 98% ile” Mean 1-hour 24-hour
1986 8 35 17 545 127
1987 10 67 15 269 75
1988 13 72 19 196 73
1989 9 66 16 236 77
1990 11 99 19 402 142
1991 13 75 18 409 62
1992 15 113 23 727 135
Nitrogen dioxide (NO,)
. Maximum Maximum
50% ile 98% ile™ Mean 1-hour 2-hour
1986 54 208 67 743 280
1987 55 184 63 452 227
1988 26 102 32 782 235
1989 51 177 60 573 329
1990 47 120 50 ‘218 152
1991 44 112 46 209 112
1992 47 119 50 206 115
41
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5.20
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Table 5.4 : Ambient Air Quality Levels for Western and Central (pg!ms) 1986-1992 (Ref. 5.4)
(Cont’d)

Total suspended particulates (TSP)

Maximum | Maximum

50% ile* 98% ile” Mean 1-hour 24-hour

1986 81 196 89 215
1987 85 184 90 187
1988 95 | 188 102 ' 362
1989 81 174 84 192
1990 73 150 75 229
1991 . 75 200
1992° 153

Respirable suspended particulates (RSP)

) Maximum | Maximum
50% ile 98% ile™ Mean 1-hour 24-hour
1986 53 134 57 169
1987 68 - 162 68 172
1988 66 156 71 328
1989 48 126 - 53 144
1990 51 100 54 139
1991 56 : 131
1992° . 142

NB: " 50percentile ™~ 98 percentile

Table 5.5 summarises the results of a TSP and RSP monitoring undertaken between the 22
March 1993 and 5 April 1993 on the roof of Kennedy Town Jockey Club Clinic. Measured
concentrations of both TSP and RSP were well within the AQOs of 260 and 180 ug/m®
respectively. Also given in the table is data from an earlier particulate survey relating to the
Island West Transfer Station (IWTS) study (Ref 5.5).

Additional air quality data for the immediate Kennedy Town locality is limited. Previous air
monitoring survey results relate to Kennedy Town Incinerator and are for six toxic metals,
benzo-alpha-pyrene (BaP), polychlorinated biphenyls (PCBs) and nine other volatile organic
compounds (Ref 5.6).

Other studies have found that ethylene dichloride (EDC) Ilevels were above guidelines
recommended in the USA (Ref 5.7). The main sources of EDC are believed to be motor
vehicles and petrol filling stations. A maximum concentration of BaP, an indicator of polycyclic
aromatic hydrocarbons (PAHs) emitted from inefficient combustion of fossil fuel, had a
maximum concentration of 2.6 ug/m® (Ref 5.8).
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Table 5.5 : TSP and RSP Levels in the Kennedy Town Area (ug/m®) (Ref 5.5)

TSP RSP
Mean Range Mean Range
Kennedy Town Jockey
Club Clinic 84.5 52-149 36.1 20-58
Sai Ning Street’ 35.4 19.3-58.7|  24.1 14.3-35.2

NB: " Data from Island West Transfer Station EIA (Ref 5.5)

A mobile laboratory monitoring survey used in 1989 (Ref 5.9} to determine background air
quality levels in the vicinity of the Kennedy Town Incinerator observed marginal exceedances
of the AQO for NO,.

No other air quality data for the locality is presently available. Nevertheless, a kerbside study
undertaken from November 1991 to February 1992 at the junction of Yee Wo Street, East Point
Road and Great George Street in Causeway Bay is particular relevance to the motor vehicle
emissions modelling study (Ref 5.10) (see Section 5.41). The results from this monitoring study
are indicative of the likely kerbside air pollution levels that would be encountered in Kennedy
Town and therefore may be used as baseline data in these studies in the absence of site specific
data. Concentrations are summarised in Table 5.6.

Table 5.6 : Air Quality Levels for Yee Wo Street Roadside Monitoring Study November 1991 -
February 1992 (ug/m3) (Ref 5.3)

98%ile ' Maximum
NO, 177 (149) 241 (154)
‘co 391 (256) 637 (291)
TSP (583) (586)

NB: 99 (99) - hourly (daily)
Existing Pollution Sources
Kennedy Town Incinerator

The incinerator is located on the water front adjacent to the abattoir and was operated by

- EMSD with an average daily waste throughput of 500 tonnes prior to its decommissioning in

March 1993. The incinerator had previously caused air pollution problems in the locality since
no gaseous emission control had been installed except for an electrostatic precipitator. Post-
closure measurement of TSP and RSP at the Kennedy Town Jockey Club Clinic, opposite the
incinerator, indicated that 24-hour TSP and RSP concentrations were within respective AQO
standards ' (Ref 5.5). It is expected that the closure of the incinerator has given rise to an
improvement in air quality in the locality.
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Kenhedy Town Abattoir

Odour emissions from the abattoir have been a source of complaint. These are generated by
animal lairages and slaughtering activities, together with odorous emissions from the animal by-
product plant and the crematory facilities inside the abattoir compound. The installation of an
odour removal system on the by-product plant proved ineffective in reducing the emission to
an acceptable level and the residents of Kemnedy Town have continued to suffer from
unpleasant odours emanating from the abattoir (Ref 5.3). EPD have carried out a review of
odour nuisance problems in the locality created by the abattoir, the by-products plant and the
crematory (Ref 5.11). The review indicated that odour problems were likely to occur within a
300 m radius of the existing facilities. For the existing abattoir alone the distance for which
odour nuisances would be likely to occur would be 200 m.

Green Island Cement

Green Island Cement has a large cement storage depot and a concrete batching plant at
Catchick Street. Although cement and aggregates are imported by sea, some particulates are
deposited on road surfaces by motor vehicles and then re-entrained by both wind or motor
vehicular turbulence.

Motor Vehicle Emissions

Motor vehicle exhausts emit a wide range of compounds. Those which are of general concern
include carbon monoxide (CO), oxides of nitrogen (NO,), hydrocarbons (HC), particulates and
lead (Pb).

Vehicular emissions are principally dependent on traffic volume and speed, age of vehicle, type
of combustion engine (petrol or diesel), driving mode, etc. In addition the pollutant
conceniration at the sensitive receiver will be determined by distance of the receiver location
from the highway, topography and prevailing meteorological conditions.

In peak traffic hours, the centre of Kennedy Town exhibits traffic congestion and low vehicle
speeds, although traffic is not high. There is, however, a large amount of pedestrian, hand-
trolley and roadside activity in the area, associated with nearby markets,

Other Sources

Other smaller pollution sources in the locality include restaurants, pig-roasting and lard boiling
factories. The air pollution from these sources relates mainly to odour nuisance.

Predictive Modelling Approach

Public Dump

Dust Emissions

The quantity of dust emissions generated on-site, and hence the level of dust nuisance from
reclamation activities, will be effectively governed by the size of the area being reclaimed, the
level of reclamation activity, particle size distribution and specific site operations at any one

time. Many of these criteria are not precisely known and therefore have in some instances been

assumed.
At the request of EPD the Fugitive Dust Model (FDM) was used to predict dust concentrations

from the reclamation area. Previous studies in Hong Kong have used both Industrial Source
Complex-Short-Term (ISCST) and CALINE-4 air pollution models.
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Table 5.7 summarises the assumed modelling parameters used to assess the impact of dust
emissions from the proposed reclamation area.

Table 5.7 : Assumed Modelling Parameters for Dust - Green Island Reclamation (Part) Public
Dump

(a) Emission rates

(i) |Vehicle movements on unpaved road | -  2644g/veh-km*

(ii) |Emission from construction activity |-  0.00012g/m%/sec

(iif) |Apgregate handling**

(iv) |Concrete batching plant - uncontrolled 0.12kg/m’
(0.0022g/m?/sec)***

- controlled 0.012kg/m*
(0.00022g/m*/sec)***

(vi) [Rock crushing - 0.14kg/Mpg
(30 tons - 0.00132 g/m?/sec)**#+*
(60 tons - 0.00263 g/m*/sec)**+*

NB: * Assumed - silt content of 14.1%
: : © - particle size multiplier of 0.8
- mean vehicle speed - 15 kmv/hr
- mean vehicle weight (loaded) 26.6 tonnes
- mean number of vehicle wheels 10

**  Calculated from :
kg/Mg = k (0.0016)(u/2.2)!¥/(M/2)

u = wind speed
M = material moisture content (0.7%)
K = panicle size multiplier (0.74)

*+% Based on plant capacity of 60mhr and a plant area of 0.09ha

#*x* Based on a plant area of 0.09ha

Emission rates have been assumed to be worst case. By allowing for the number of wet days (118.6) {except for
emissions predicted for vehicle movements which are already allowed for in the emission rate} emissions may be

reduced by up to 32.5%, Similarly, an effective watering programme (twice daily watering with complete covering)
is estimated to reduce emisstons by up o 50% (Ref. 5.12), ’

(b) Modek Parameters

Particle size density - concrete (crushed) 1.85 g/em?
- sand 2.5 glem®

Particle size fraction (See Figures 5.2and 5.3)

Surface Toughness height 0.375m
Hong Kong International Airport C
Meteorological Data.
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5.42

Emission values given in Table 5.7 are based on AP-42 (Ref 5.12). A dust emission value for
on-site activities of 0.00012 g/m%*/sec was used in the modelling study, it is believed that this
value is still likely to be representative in the absence of other detailed site-specific source
emission data. The impacts of dust emissions relative to sensitive receivers is at present difficult
to appraise due to the exact location of operations  and their precise phasing being unknown.
Nevertheless, predicted concentrations are given for TSP from an arbitrary point at incremental
intervals downwind of an assumed operational area of 0.5hectares (ha). For the purpose of this
study, uniform dimensions have been assumed. Due to the constraints outlined above being
imposed on the modelling assumptions, the predictions should be viewed with care.

Dust emissions from motor vehicle movements on unpaved areas are a function of vehicle
speed, vehicle weight, number of wheels per vehicle, surface texture and moisture. Particles are
lifted and deposited from rolling wheels and the road surface and exposed to strong air currents
in turbulent shear with the surface. The turbulent wake behind the vehicle continues to act on
the road surface after the vehicle has passed. Calculated emission rates based on AP-42 were
used in the modelling study.

It was assumed that the particle size distribution of the material from filling operations was
based on the particle size curve given in Figure 5.3. A typical pasticle size distribution for
marine sand for marine sediments found in Hong Kong, given in Figure 5.4, was used for the
modelling of emissions from the sand blanket during construction activities.

Emission rates for the concrete batching plant were modelled based on both a controlled and
uncontrolled process. It was assumed that the particle size distribution of the material was
cumulatively spread across the silt particle size fraction of 1 - 63 um.

Emission rates for the rock crushing plant assumed a peak rate of 60 tonnes per hour of
material being processed and a normal rate of 30 tonnes per hour.

For aggregate handling the emission rate is wind speed dependant. Therefore, the emission rate
was adjusted accordingly for varying wind speeds in the modelling study and concentrations were
predicted for set distances downwind of the source.

Predicted pollution concentrations from the modelling studies for sensitive receivers are given
in tabular form (see relevant sections on construction and operational impacts). Where the
format of the data allowed dust dispersion patterns from emission sources are given in the form
of contour maps {see relevant sections on construction and operational impacts).

Motor Vehicle Emissions

Motor vehicle emissions were modelled using CALINE 4. Assumed modelling conditions were:

* wind speed : 2m/sec

* wind direction :  worst case wind direction
* stability class : D

* mixing height : 500m

* temperature ¢ 25 degrees Celsius ("C)
* horizontal wind direction fluctuations : 10 degrees

Nitrogen dioxide (NO,), particulates and CO were modelled using vehicle emission data
supplied by the Vehicle Emission Control Section of EPD. Nitrogen oxide (NO,) values were
modelled, it was assurned that 20% equates to NO, levels,
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Odour Emissions

The quantification of odours from a stagnant water body is difficult due to the uncertainty in -
the areas exact location and variable size. Discharge outfalls in the locality discharge to the
channel and therefore the impact of odour emissions will be diminished.

Odour emissions consist of complex mixtures of compounds which are edorous both individually
and collectively. There is no simple relationship between the odorous characteristics of the
individual compounds and the characteristics of the mixture. The method used to quantity
odour impact is that developed by Warren Springs Laboratory (WSL), UK. The method

adopted the principle of dynamic dilution for the sensory measurement of odours. This method

determines the number of times a sample of odorous air has to be diluted with clean odour free
air such that 50% of a group of ranellists just cannot detect an odour. This number of dilutions
is called the dilution factor, D, which is a measurement of the strength of odour. The nuisance
potential of an odorous emission is a function of strength of the odour, the wind speed, the
surface area of the source, the distance from the odour source to the receiver, the atmospheric

conditions and the gas flow rate F (m’/sec).

The odour emission rate E (m’/sec) is given as :
E =DF

The maximum distance from the source at which complaints are likely to occur therefore may
be estimated by using the following expression :

do = (2.2E)*

Where d_,, is the maximum distance from the source within which complaints are likely to
occur. The empirical expression was derived by Warren Spring Laboratory, UK. They noted
that the distance from the source at which complaints were likely to occur was a function of
odour emission rate (E) hence the relationship d, =(2.2E)"S. Therefore, the greater the
emission rate the greater’ the maximum distance (or buffer zone) required from the source to
a sensitive receiver to prevent the likelyhood of odour complaints. The purpose of the equation
is to delincate the maximum distance from the source which complaints are likely to occur.
Therefore receivers within this zone willbe subject to odour nuisance and the limit of 2 odour
units will be exceeded. Conversely, beyond the maximum distance no odour will be detected
and therefore the odour limit will be complied with. Therefore, the assumption is that no
detection of odour is a reasonable compliance objective.

Where odorous air simply escapes from a fugitive source, such as in the given study,
quantification of D and especially F, is virtually impossible, A more important related
phenomena, which further complicates the quantification of odours is the absence, in most cases,
as in this example, of any positive flow of odorous air upwards from a stagnant water source.
Emissions from a stagnant water source are essentially due to evaporation being dependent
upon temperature and wind speed. This is further complicated by the emission being from an
air/water interface, ‘

Effective vertical velocities for activated - sludge tanks have previously been estimated to be no
more than 1-2 mm/sec although velocities of 10 times this value have been observed. .(Ref 5.13
and 5.14) :

Following consultations with WSL (Ref 5.15)it was revealed that a maximum likely D value for

a primary treatment sewage discharge to a water course would be in the region of 200. This
value is considered as conservative.

~
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Marine Barging Point
Dust Emissions

At the request of EPD the Fugitive Dust Model (FDM) was used to predict dust emission
concentrations from vehicular movements and operations relating to the construction site and
barging point activities at the proposed Marine Barging Point. Summarised in Table 5.8 are the
assumed modelling parameters used to assess the impact of dust emissions from the proposed
developments. Emission values are based on AP-42 (Ref 5.12).

Table 5.8: Assumed Modelling Parameters for Dust

(i) Vehicle movements on paved roads | 0.73g/veh-km*

(il | Emissions from censtruction 0.00012g/m’/sec
activity

(iii) | Aggregate handling**

(iv) | Stockpiling**+* 7.0 x 10%g/m?/sec
g

NB: * Assumed silt content of 5.5%
Number of traffic lanes 2
Surface dust loading 1.7 kg/km
" Industrial augmentation factor 1
Average vehicle weight 26.6 Mg

¥ Calculated from:
keMg = k (0.0016) ((/2.2)™) ((M/2)!4
u = wind speed (m/sec)
M = moisture content (0.7%)
k = particle size multiplier (0.74)

#*%  Assumed silt content of 14.1%
Number of wet days with > 0.25mm rainfail (118.6days) .
Percentage of time that the unobstructed windspeed exceeds 5.4 m/sec at pile height (48.5%)

NB: Hong Kong International Airport meteorological data used
Surface roughness height 0.375m
Particle size density  1.85

Dust emissions were input to the FDM model for a paved road running along both the
eastern side of the construction gite and the northern side of the site to the barging point
positions. The model was run for peak hour traffic which was taken as 14% of the total daily
traffic. Two scenarios were examined for comparison, cne with a total daily traffic flow of
400 vehicles and the other with a total daily traffic flow of 600 vehicles, Dust emissions from
two stockpiles were modelled using FDM, the stockpiles were positioned adjacent to the
barging point and were 5 m by 5 m in size. Aggregate handling dust emissions were used in
the FDM model to represent batch drops. Batch drop areas of 30 m by 16 m were modelled
(representing the size of a barge-opening) and down wind concentrations calculated. The
emissions from construction activities are spread over the entire Marine Barging Point site
and are associated with earth-moving and site formation activity.
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Motor Vehicle Emissions

At the request of EPD the motor vehicle emissions were modelled using CALINE 4, using
the same assumptions as for modelling conducted for the Public Dump. Exhaust emissions
were modelled for the paved road using the same traffic scenarios, as for dust emission
modelling.

Impact of Construction Activities
Public Dump

For the purposes of this assessment construction impacts are considered in relation to dust
emissions from the site formation and comstruction of the seawalls.

Impact of Dust Emissions

The recommendations of the report titled "Reclamation Methods and Phaging of Green Island
Reclamation Feasibility Study" (Ref 5.16) were for the use of marine fill as a primary fill
material and filling by three phases to mitigate against possible dust nuisance. The use of a
trailing suction hopper dredger will further reduce the likelihood of dust generation. During
the final stage of filling the emplacement of a metre thickness of covering over the landform
may give rise to more significant dust nuisance concerns.

The nuisance potential of any dust produced willbe determined by the degree of effort placed
upon dust control. Therefore dust control and mitigation measures should be adopted and
enforced, through the use of statutory powers and contractual requirements. The nuisance
from dust emissions will be reduced by the distance of the reclamation work from principal
centres of commercial or residential activity and sensitive receivers.

The main cause for concern relating to dust may occur once the surface has arisen above the
water level and has the opportunity to dry out. Fugitive dust emissions will be more serious
in the Winter (October to March) during the months of water deficit. The predominantly
north-easterly wind in the Winter months (i.e. blowing dust-away from Hong Kong Island)

will significantly reduce the potential for dust nuisance. Emissions and a reduction in
emissions can be achieved by:

» employing methods of working to minimise dust generation or impact;
s dampening down surfaces;

¢ providing and using water spray, bowsers, mobile sweeping plant and vehicle wheel and
body cleaning facilities; :

e control of vehicle speeds and movement;‘

. dﬁst control on specific operations;

» use of side enclosures and coverings where practicable for storage piles;
s covering vehicie loads with farpaulin; and

e routing of vehicles and positioning of plant at the maximum distance form sensitive
receivers.
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Although the detailed development programme has yet to be determined, it is anticipated that
different development stages of the project may give rise to problems associated with dust
impacts on sensitive receivers. Dust control and mitigation measures should therefore be
rigidly applied by the contractor to minimise potential impacts.

The principal sources of dust that will require special consideration in the project will be:
® site preparation - large areas of the reclamation are likely to be worked concurrently;
¢ material handling and processing;

* wind erosion from stc_;ckpile and working areas;

s  vehicle and plant movement on unpaved surfaces; and

# possibly concrete batching plant facilities

"The Green Island Reclamation (Part} - Public Dump. Review of Sequence of Works" Report
(Ref 5.17)details the proposed programme. Dust emissions from dredging activities are likely
to be minimal due to the high moisture content of the material. Placing of sand in trenches
up to the original seabed level will result in minimal emission. Sand will be won from a
marine borrow area and pumped from a hopper through a suction pipe, thereby ensuring
careful positioning of the pipe that the sand remains in the trench.

In order to receive public dumping materials as soon as possible after contract award in
March 1995 advance works will be required to allow receipt of the required volumes at the
expected rates of fill. This will be achieved by constructing a triangular area, at the south-
west corner of the reclamation site. It is envisaged that this area will accommodate the rock
crush plant and initially the concrete batching planting. The exact positions of these potential
dust emission sources are presenting unknown other than there approximate general location
in the aforementioned area.

Figures 5.5to 5.7 shows the predicted concentrations in ug/m® from the concrete batching

- plant for uncontrolled emissions in the triangular area to the south-west of the reclamation

area. It was assumed that the particle size distribution of the material was cumulatively
spread across the silt particle fraction of 1-63um. Table 5.9 shows the impact of emissions
on identified sensitive receivers.

Assuming that the plant will be operated efficiently then the values given in Table 5.9 should
be divided through by 10 (see emission values in Table 5.7) to provide concentrations
occurring from a controlled plant (controlled values are given in parenthesis). Emissions may
further reduced by 50% if watering is carried out twice daily (Ref 5.12).

The impacts from the concrete batching plant should also be considered with operation

impacts as the construction of sea walls will continue during the planned operational phases
of the development.
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Table 5.9 Predicted Dust (TSP) Concentrations Concrete Batching Plant on Sensitive Receivers

5.62

5.63

3.64

3.65

(ug/m*) (Uncontrolled and Controlled)

Sensitive‘ Maximum Maximum Annual
Receiver 1-hour 24-hour

1 335 (34) 34 (3) 2.0(0.2)

2 86 (9) 11 (1) <1(0.1)

3 63 (6) 4 (0.5) <1(0.1)

4 55() 30.3) <1(0.1)

5 156 (16) 21 (2) <1(0.1)

6 88 (9) 12 (1) <1(0.1)

7 247 (25) 21 (2) 1.4 (0.1)

8 86 (9) 12 (1) <1{0.1)

9 229 (23) 27 (3) 1.2(0.1)

10 97 (10) 13 (1) <1{.1)

11 97 (10) 8 ) <10.1)

12 70 (7) 8 (1) <1(0.1)

13 1330 (133) 127 (13) 88 (0.8)

NB: " Refer to Table 5.1A

The principal dust impact concerns relate to the concrete batching plant, Table 5.9 shows that
provided the plant is properly controlled only one sensitive Receiver (Receiver 13,see Table 5.1A)
is likely to be adversely affected by emissions. The receiver, a Police building, is within 150 m of
the reclamation site and close to the proposed site for the plant. The dust emission concerns are
compounded by the fine nature of the material. Due to the close proximity of this receiver to the
reclamation site it should be ensured that the concrete batching plant is situated as far as possible
in the initial development area from this receiver. Maximum l-hour concentrations at Receiver
13 for the concrete batching plant (133 ug/m®) and sand blanket construction (47.7 pg/m®) under
worst case assumptions are, however, below the recommended 1-hour guideline of 500 ug/m®.

The maximum TSP level recorded in Kennedy Town is 149 pg/m® (see Table 5.5). The maximum
24-hour level predicted at the receiver site (Receiver 13) (controlled) is 13 pg/m®. It is therefore
unlikely that the AQO for 24-hour TSP (260 ug/m®) will be exceeded at this receiver. Maximum
long-term levels (controlled) of < lug/m® are insignificant.

Marine Barging Point

For the purposes of this assessment construction impacts are considered in relation to dust
emissions from the site formation and associated earth-moving activities.

Maximum dust (TSP) concentration predictions at the identified sensitive receivers over the 1-hour,
24-hour and annual periods are given in Table 5.10. These concentrations represent a worst case
scenario, whereby it is assumed that the entire site area (0.6 ha) is being worked simultaneously,
and meteorological conditions are the most unfavourable.
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From Table 5.10,it is noted that the worst maximum predicted 1-hour average concentration occurs
at the Kennedy Town Jockey Club Clinic at 402.2 ig/m®. The worst maximum predicted 24-hour
average (165.9 ug/m®) and annual average TSP concentrations (25.5 ug/m®) occur at St Lukes
Settlement and the Kennedy Town Jockey Club, respectively. Guideline and AQO permissible TSP
concentrations over the 1-hour, 24-hour and annual periods are 500 pg/m®, 260 ug/m* and 80
ug/m? respectively. '

Therefore, predicted dust impacts associated with the construction of the barging point, under worst
case conditions, are not expected to exceed respective guidelines and AQOs. In reality, predicted
dust concentrations are envisaged to be substantially less than figures presented in Table 5.10 as
site formation and earth-moving activities during construction are likely to be limited. This is
because associated impacts with these activities will largely be restricted to the prior demolition of
KTIP structures, and the degree of ~onstruction required to develop the Marine Barging Point site
is not substantial.

Further, mitigation measures can be effectively deployed to ensure that dust impacts are maintained
well within acceptable levels. These measures included restricting the work surface area to less

than 0.6 ha, and implementing the measures specified in Section 5.54.

Table 5.10: Predicted Dust (TSP) Concentrations from Barging Point Construction Activity

(ug/m’)
Sensitive_ Maximum Maximum Annual
Receiver 1-hour 24-hour
1 402.2 135.4 25.5
2 83.3 12.6 224
3 211.3 - 474 154
4 394.7 165.9 12.0
5 287.1 106.4 7.7 -
6 224.1 87.7 1.2
7 53.7 9.1 ‘ 1.1

NB:* Refer to Table 5.1B

Impact of Operational Activities

Public Dump

Operational practices will principally be concerned with the phased filling of the reclamation site
and associated activities. The potential sources of pollution will include:

. dust emissions from filling activities and site activities,
. odour emissions from stagnant water; and
. motor vehicle emissions.
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Impact of Dust Emissions

Dust suppression metheds and techniques outlined above should be employed and these will help
to reduce dust emissions. In addition, the confinement of filling operations to limited sized phases
will also reduce impacts. Approximately 10% of material delivered to the site will be oversized.

Tables 5.11and 5.12 show the predicted concentrations at sensitive receivers from dust emissions.
In Table 5.12it has been assumed that the vehicles are moving from the access road exit towards
Green Island over the reclamation area (the predicted concentration for Receiver 12 will be
approximately the same as 13). Figures 5.8t0 5.10show the dispersion patterns of the dust for the
rock crusher plant.

Table 5.11: Predicted Concentrétions from Filling and Site Activities for Dust (ug/m*)(Rock
Crusher and Concrete Batching Plant)

Concrete Batching Rock Crusher Rock Crusher
;e:j::i‘;i Plant {Controlled) 60-tons 30 tons
1-hr | 24-hr | Annuat | 1-br | 24-hr | Annual | 1-hr | 24-hr | Annual
1 34 3 0.2 105.3 16.2 1.2 52.9 8.1 0.6
2 9 1 0.1 21.8 3.3 0.2 10.9 1.6 0.1
3 6 0.5 0.1 13.2 1.8 02 6.6 0.9 0.1
4 6 0.3 0.1 11.5 1.6 0.2 5.8 0.8 | <o0.I
5 17 2 .1 41.7 7.2 0.4 20.9 6 0.2
6 9 1 6.1 19.6 3.4 02 2.9 1.7 0.1
7 25 2 0.1 74.5 10.4 0.7 374 52 04
8 9 1 0.1 21.4 3.6 0.2 10.3 1.8 0.1
9 23 3 0.1 66.6 112 . 0.7 334 5.6 0.4
10 10 1 0.1 22.4 3.8 0.3 113 1.9 0.1
11 10 1 001 23.4 34 0.3 11.1 1.7 0.1
12 7 1 0.1 15.2 2.7 0.4 7.6 1.3 0.2
13 133 12.7 0.8 720.5 842 1.7 360.2 | 420 3.9

Whilst the positions of the rock crusher and the concrete batching plant are tentatively known with
respect to dust emissions, the activities associated with vehicle movements, aggregate handling and
active work arcas and their associated emissions will be variable and therefore their impact on
sensitive receivers will be variable and may not necessarily coincide.

Figures 5.11 - 5.13 show the impact of these sources at incremental distances downwind of the
source. No adjustment is made for height above Principal Datum. Figures 5.14 - 5.16 show the
contour plots for an active 0.5ha work area. No correction factors are given for dust suppression.

Comparing Tables 5.11and 5.12and Figures 5.11to 5.13 allows for the direct impact on sensitive
receivers to be assessed as well as the cumulative impact of dust emissions on sensitive receivers
assuming that all coincide. As detailed above, the exact impact from vehicle movements, aggregate
handling and emissions from active work areas is tentative as their exact positioning in relation to
sensitive receivers is presently unknown., Table 5.11 shows that the emissions of dust from the
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concrete batching plant do not exceed the recommended dust 1-hour guideline of 500 ug/m’ for
any of the sensitive receivers, and for the rock crusher this guideline is only exceeded at Receiver
13 when operating at 60 tormes/hr (720.5 ug/m®). The combined predicted dust concentrations
are also below the 24-hour AQO of 260 ug/m’. However, the additional impact of emissions from
road vehicles, operational work areas and batch/aggregate dropping activities may increase levels
further, particularly at receivers close to the site boundary (i.e. Receivers 7, 12 and 13).

Table 5.12: Predicted Concentrations from Vehicular Movements for Dust (ugim®)

Sensitive | Uncontrolled Controlled

Receiver | 1-hr | 24-hr | 1-he | 24-hr
1 408 144 123 44
2 174 58 53 18
3 124 38 38 12
4 108 32 33 9
5 278 96 84 29
6 178 60 54 18
7 478 176 14 53
8 186 62 56 18
9 366 132 110 39
10 19¢ 64 57 20
11 174 58 53 18
12
13 1508 335 453 101

NB: - For Receiver 12 refer to paragraph 5.71. For assumptions refer to paragraph 5.78.

Figure 5.11shows the predicted concentrations from batch/aggregate drop operations assuming a
0.5ha operational area for a 12-hour and extended operational day (24-hour). The latter is given
for comparative purposes. This is a very conservative estimate. For actual operations the batch
drop area may be considerably smaller and the volumes of waste will vary. In addition Figure 5.11
shows the impact of emissions for windspeeds from 1 m/sec to 10 m/sec. Section 5.15shows that
during westerly winds although maximum windspeeds were 10.9 m/sec average speeds were 4.9
m/sec. ‘Thereforc assuming the more dominant windspeed the impact of batch drop operations
will be considerably reduced. By applying wetting procedures (see Table 5.7) maximum
concentrations at the NSRs will be reduced to approximately 135.9 ug/m®. No consideration is
given to the height of the receiver above Principal Datum which will further help to reduce
emissions. The height of the receivers with respect to the location of the variable emission source
is unknown. Batch drop operations close to sensitive receivers should be minimised where possible.
No consideration is given either to the number of wet days which will also reduce emissions by
approximately 32.5%.

Figure 5.13 shows the predicted dust concentrations of emissions from active work areas. No
consideration is given to the number of wet days and watering activities in the predictions. A more
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realistic prediction is to apply the correction factor given in Table 5.7. Therefore maximum
concentrations will be approximately 100 pg/m® at sensitive receivers.

Figure 5.12and Table 5.12show that dust emissions from vehicles moving on-site on the unpaved
(uncontrolled) areas are likely to be elevated. The values given in Table 5.12are for a hypothetical
route from the access road towards Green Island. Figure 5.12 shows the predictions for set
distances away from an assumed road. In both situations predicted concentrations are likely to be
worst case. It is not presently known which routes the vehicles will take on-site and the number
of vehicles which will use each route. Figure 5.12 and Table 5.12 assume peak hour flows. By
reducing vehicle speeds to 8 kph (by the use of speed ramps) dust emissions will be reduced by at
least 40%. It is also recommended that all unpaved road ways are frequently watered to reduce
emissions. A twice daily watering with complete covering will reduce emissions by up to 50% (Ref
5.12). Predicted dust concentrations under these controlled conditions are also given in Table 5.12.

The maximum recorded TSP level for Kennedy town is 149ug/m® (Table 5.5). This level has been
adopted as a background level for comparison with the AQOs given in Table 5.2. No annual
average background level for TSP is available for the study. Therefore, for the purposes of this
study, the annual level of 75 ug/m® for the EPD Western and Central air pollution monitoring
station has been adopted as a bascline level. The TSP AQO for 24-hours and 1-year are 260
ug/m® and 80 pg/m® respectively. The cumulative impacts of values given in Tables 5.11and 5.12
for each receiver are unlikely to cause either the 24-hour or anmual TSP AQO to be exceeded
(provided restricted vehicle speed limits are applied and wetting of surfaces are carried out).

Nevertheless, it is clear that Receiver 13, the Police Buildings, would be at risk of being exposed
to high dust levels in some circumstances. Based on this assessment it has been decided not to
place any concrete batching plant or rock crushing plant on the site. As can be seen from Table
5.11the removal of these plant will greatly reduce the potential impacts at Receiver 13. A further
benefit is that the vehicle movements in the vicinity of Receiver 13 will also be greatly reduced and
the predicted dust impacts from this source will be correspendingly lower.

The results from the dispersion modelling studies therefore demonstrate that the sensitive receivers
are unlikely to be adversely affected by particulate levels, and TSP concentrations will be below the
recommended 1-hour guideline of 500 yg/m’® at all the sensitive recetvers.

Impact of Odour Emissions

An analysis of hydrodynamic data from a 50mm grid tidal model for the purposes of determining
whether stagnation of sewage laden seawater will adversely affect air quality in the vicinity of the
development was undertaken. Modelling of marine waters was undertaken by HWR Ltd, and is
reported upon in Chapter 7. The modelling considered only the use of water velocity data from
the upper layer of the water column as air quality will be most affected by stagnant surface water.
Predicted results showed low current speeds occurring in the area east of Green Island and along
the shoreline south of Green Island. As the construction of the sea wall proceeds the area of low
velocity east of Green Island will increase in size, with the areas along the coastline remaining
similar in location and size. A study of velocity vectors showed that on the flood tide low velocities
occur in the area east of Green Island but that during the ebb tide there will be flushing and
dispersion of this stagnant water. This effect was also demonstrated for the areas of low velocity
along the coastline south of Green Island.

The modelling results showed that the water is likely to become stagnant for part of the tidal cycle
but will not remain so for more than a few hours due to the flushing on the subsequent portion of
the tide. However, there may be areas along the coast where water will become stagnant and
floating debris may become trapped but these will be very small and the debris should disperse
within the duration of a few tidal cycles. '
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Quantification of odours from the stagnant water area is difficult to evaluate due to the uncertainty
in its exact location and its variable size. The outfalls in the area willdischarge direct to water and,
therefore, the impact of odour emissions is likely to be considerably diminished.

Hydrodynamic modelling undertaken in this study, indicate that the size of the stagnant water area
will increase in size to approximately 80000m® once the sea wall is extended to Green Island. The
areas of stagnant water were found to be close to the coastline, not more than 150m from the
shore. As mentioned previously, low current speeds occur along the coastline south of Green
Island.

Any areas of stagnation which form at this location will be extremely small and localised. It is not
possible to determine the extent of the areas as the water model grid is too large. Therefore, the
size of the predicted area is only accurate to within 15%.

As given in Section 5.46 the effective vertical velocities for activated sludge tanks have been
estimated to be no more than 1-2 mm/sec (0.001 - 0.002 m/sec). Therefore, assuming that the
effective vertical velocity is uniform then the gas flow rate F (m*/sec) is approximately equivalent
to 80m’ for an effective velocity of 1 mm/sec. Assuming an odour dilution factor D of 200, the
odour emission rate E (m*/sec) = DF = 16000. Therefore the maximum distance from the source
at which complaints are likely to occur may be estimated as:

Qe = (2.2B) % = 0.535km

Therefore, using the above assumptions, it is apparent that an odour may be noticed from the
embayment of stagnant water. The above calculation is very conservative and the Iimitations in
application are detailed elsewhere (Ref 5.14and 5.15).

The value given above is likely to be an extreme over estimation of the distance of impact. The
vertical emission velocity is unlikely to be uniform and the D value of 200 is also probably an over
estimation for this scenario. Warren Spring Laboratory stated that the D value of 200 is likely to
be a absolute maximum as it was taken close to a sewage outfall. HWR Ltd in their water
modelling studies have observed that the stagnant water direct to marine waters over will not be
within 150m of the coast. The sewage pipes at present discharge at depth to marine waters, and
the effluent waste will therefore be diluted and the residual odour will be diminished. If the gas
flow emission rate was assumed to be uniform, as in the likely scenario, then a revised gas flow rate
may be assumed of 44.9 m® (derived from segregating unit areas of 10,000 m’ linearly against
effective velocities of 0 to 1 m/sec). Allowing for a 15% error in the calculation, then the revised
d.., value is 343 m. Conversely, it is not inconceivable that the D factor may be erroneous by a
factor which is unknown. Should the error be a factor of 10 then a caleulation of d,, is therefore
86m. In this situation the maximum distance from the source that an odour is detectable will
therefore be reduced. Sensitive receivers likely to be affected by stagnant water odours are those
to the north of Victoria Road (Receivers 2,6, § and 10 - Table 5.1A). Predictions show that the
stagnant water areas may persist for about 2 hours. The difficulty in obtaining reliable and
accurate modelling data prohibits a more detailed study.

Impact of Vehicular Emissions

The Traffic Impact Assessment (Ref 5.18) identifies that the peak hour flow vehicles will be 72
veh/hr which is equivalent to 126 pcu/hr. Access routes to the site are given for 1996, prior to the
introduction of Kennedy Town Traffic Management Scheme, and for 1997 to 2002 which reflects
the local circulation proposed under the Kennedy Town Traffic Management Scheme.

The study concluded that junction performance indicates that the road junctions within the Study

Area can operate within capacity. This is the case even with the inclusion of the dump vehicles in
the traffic stream, when recommend routes are followed. ‘
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The report shows that the majority of dump vehicles will flow along Victoria Road (93 pcu/hr) with
a minority entering and leaving the site from the route south of Mount Davies.

Dispersion medelling studies using CALINE 4 observed that the incremental increase due to CQ
emissions from Public Dump Vehicles at sensitive receivers would be 0.1ppm 115 wg/m®, nitrogen
dioxide (NO,) 2 ppb 4 ug/m’ and particulates 30.2 ug traffic/m®). The principal sensitive receivers
affected are those closest to the proposed routes (Receivers 2, 3,4, 5 and 9).

Emissions from background peak-hour road traffic volumes given in the Traffic Impact Assessment
Report are marginally greater than the values given above assuming 10% traffic component value
for HGVs, buses etc. Maximum values recorded at sensitive receivers were approximately CO 280
ug/m®, particulates 94 pg/m® and NO, 14 pg/m’.

Incremental increases in CO and NO, levels from Public Dump vehicular movements are unlikely
to cause the AQOs to be exceeded when added to the maximum hourly levels of 637 pg/m® (Table
5.6) and 206 pg/m® (Table 5.4) respectively. The 1-hour AQOs for CO and NO,, are 30000 and
300 ug/m® respectively.

The maximum TSP levels were predicted for Receiver 9 (see Table 5.1A), which is a potential
development site for Government/Institution/Community use. Table 5.11 and 5.12 and Figures
5.14t0 5.16show that the maximum cumulative predicted 1-hour levels from the concrete batching
plant (23 pg/m®), rock crusher (3.3 ug/m®) vehicle movement (80 ug/m®), aggregate handling (20
pug/m®) and general construction (7.5 pg/m®) in addition to Public Dump vehicle emissions are
below the TSP 1-hour guideline of 500 ug/m’.

Marine Barging Point
Impact of Dust Emissions

Emission sources associated with the operation of the barging point will include vehicles on paved
roads and site activities including comstruction waste handling/tipping activities and the limited
stockpiling of materials. Predicted dust (TSP} concentrations at identified sensitive receivers form
stockpiling and vehicle movements (at 400 and 600 visits to site per day) for l-hour 24-hour and
annual periods are shown in Table 5.13A-C.

Predicted 1-hour dust (T'SP) concentrations from construction waste handling/tipping activities at
increasing distances from the emission source as a function of wind speed are given in Figure 5.17.
Predicted 1-hour dust (TSP) concentrations from this emission source at identified sensitive
receivers are included in Table 5.13A.

The worst case predicted 1-hour dust (TSP) concentration arising from operational activities oceurs
at Kennedy Town Jockey Club Clinic (135 m distance) of 196.1ug/m*. This is significantly below
the guideline value of 500 ug/m’, and it is also likely that 24-hour and annual dust (TSP)
concentrations will be below their AQOs of 260 and 80 ug/m’ respectively. The worst case
predicted concentration could be effectively reduced by the enclosure of the tipping jetty to reduce
wind exposure. As this enclosure would also mitigate noise and visual impacts associated with
operation of the barging point, it is recommended that enclosure is provided in the site design.

Impacts of Vehicle Emissions

Predicted vehicle exhaust concentrations from vehicles associated with the barging point alone are
below the minimum levels that the CALINE 4 model will predict. Minimum levels are 115 pg/m?
(0.1 ppm) for CO and 18.8 pg/m® (0.01 ppm) for NO, (assuming all NO, equates to NO,). If20%
of NO, is taken to be NO,, the level is therefore calculated to be below 3.8 pg/m* (0.002 ppm).
Predicted vehicle exhaust concentrations from total traffic flows (ie barging point and non-barging
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point traffic) at the sensitive junction between the barging point and Victoria Road are given in
Table 5.14.

Combining worst total traffic flows in case predicted 1-hour particulate concentrations from Table
5.14 with total dust (TSP) concentrations in Table 5.13A, maximum concentrations occur at
Kennedy Town Jockey Club Clinic of 302.2 ug/m®. This figure is below the guideline value of 500
ug/m® and could be reduced substantially by the enclosure of the tipping jetty and other dust
suppression measures previously described.

Table 5.13A: Maximum 1-Hour Average Dust Concentrations (pg/m?)

Paved Road | Stockpile | construction | Total
Vehicle Nos Waste
Sensitive Receivers 400 | 600, H;I;d;igg/
Kennedy Town Jockey Club Clinic 2.1 2.9 1.1 190 196.1
Centenary Mansion 0.5 0.7 0.4 90 91.6
St Lukes Church & Lui Ming Choi Memorial School 1.9 2.7 0.7 150 1553
St Lukes Settlement 1.3 1.8 0.1 175 172.2
Chung Sing Benevolent Society School 0.7 0.9 0.1 150 151.7
Kennedy Town Government School . 0.6 0.9 0.1 105 106.6
Grand Fortune Mansicns 0.3 0.4 0.3 85 87.7

Table 5.13B: Maximum 24-Hour Average Dust Concentrations (pg/m®)

Paved Road | Stockpile
Sensitive Receivefs Vehicle Nos
400 | 600
Kennedy Town Jockey Club Clinic 0.8 -1.1 0.2
Centenary Mansion 0.8 0.1 0.1
St Lukes Church & Lui Ming Choi Memorial School | 0.7 1.0 0.1
St Lukes Settlement 0.4 0.6 0.3
Chung Sing Benevolent Society School 0.2 0.3 04
Kennedy Town Government School 0.2 0.2 0.3
Grand Fortune Mansions 0.1 0.1 0.0
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Table 5.13C: Annual Average Dust Concentrations ( pg/m %

Paved Road | Stockpile
Sensitive Receivers Vehicle Nos
400 | 600
Kennedy Town Jockey Club Clinic 0.1 0.2 0.0
Centenary Mansion 0.1 01 0.0
St Lukes Church & Lui Ming Choi Memorial School 0.1 0.1 0.0
St Lukes Settlement . 0.0 0.0 0.0
Chung Sing Benevolent Socié.ty School 0.0 0.0 0.0
Kennedy Town Government School 0.0 0.0 0.0
Grand Fortune Mansions 0.0 0.0 0.0
Table 5.14: Exhaust Gases Concentrations Obtained from Modelling the Total

Traffic Flows at the Junction between the Barging Point Access Road
and Victoria Road

co Particulate NO, NO,
(ng/m*) (pg/m’) (pg/m’) | (pg/m’)

Kennedy Town Jockey Club Clinic 343 106.1 38 7.6
Centenary Mansion 458 118.8 38 76
St Lukes Church & Luj Ming Choi Memorial Sc, 114 328 19 38
St Lukes Settlement 343 103.6 38 7.6
Chung Sing Benevolent Society School 229 " 68.2 19 38
Kennedy Town Government School 114 303 19 38
Grand Fortune Mansions 0 158 - 0 0

Predicted worst case 1-hour concentrations of CQ and NO, from total traffic flows at the
junction between the Marine Barging Point and Victoria Road occur at Centenary Mansions
at 458 pg/m > (0.4 ppm) and 56.4 pg/m *(0.03 ppm) respectively. If 20% of NO, is taken to
be NO,, the predicted NO,concentration at this location will be 7.5 pg/m* (4ppb). The
AQOs for CO over a 1-hour and 8-hour time period are 30,000 pg/m * and 10,000 pg/m 3
respectively. The AQOs for NO,over a 1-hour, 24-hour and annual period are 300, 150 and
80 ug/m ? respectively. The resilts from predictive modelling therefore indicate that air
quality impacts arising from vehicle emissions associated with the operation of the Marine
Barging Point should not exceed respective AQOs by a significant margin.

Impact Following Completion (Public Dump)

The precise use of the reclamation area after completion is presently unknown but it is
believed to comprise mainly residential areas and open space according to the
Recommended Outline Development Plan (Ref 5.19). Future usage therefore is expected
to comply with all Hong Kong AQOs. Initial construction activity may cause the upper
layers of the reclamation surface to be disturbed, thus causing dust emissions. Strict
adherence to dust emission prevention methods detailed in Section 5.54 will however reduce
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the potential impact to acceptable levels. Future on-site development should be subject to
a detailed air quality impact assessment and be a requirement in the tender specification.

Cumulative Impacts

It is proposed that the Green Island Public Dump will be operational from 1996 to 2002.
The commissioning times of other developments in the locality were given in Table 3.1. The
Table shows that the developments at Island West Transfer Station (IWTS), Route 7,
Strategic Sewage Disposal Scheme (SSDS) Sewage Works, the Cadogan Street Building
Development, and Water Services Department (WSD) Service Reservoir will coincide with
the Public Dump filling operations. The Belcher Bay development is of sufficient distance
from the reclamation area not to have a significant cumulative impact, TWTS, SSDS and
WSD developments are situated in elevated positions overlooking the Public Dump site and
are located east of operations.

The environmental assessment study for IWTS concluded that the construction of the cavern
will significantly reduce the potential for dust emissions and the most significant effect would
be during the initial construction of the cavern and access route. These activities are
programmed to occur during late 1994 and early 1995 and thus predate the Public Dump
development, which is due to start in 1996.

The IWTS completion date is just after the Public Dump development commissioning date.
Therefore, it is envisaged that the impact from construction activities will not have a
significant cumulative effect. Nevertheless, the operation of the waste transfer station will
coincide with the operational phase of the Public Dump. The TWTS Initial Environmental
Assessment concluded that the air quality impact from peak hourly refuse collection vehicle
flows is likely to be insignificant. Predicted maximum 1-hour CO levels based on peak
hourly traffic flow for the pearest sensitive receivers in Sai Ning Street, Mount Davis
Cottages and the playground and residences at the junction of the IWTS access road and
Victoria Road were 0.7 mg/m * 0.3 mg/m * 0.8 mg/m * and 0.60 mg/m * respectively. The
corresponding maximum increase in NO ,levels above background levels would be less than
7.5 pg/m >, These levels in addition to predicted pollution concentrations from Public Dump
vehicles are insignificant and below the AQQOs. For the SSDS development vehicle and plant
emissions are not considered to represent a significant source of air poliution (Ref 5.20).
With regard to the WSD development little information is presently available, nevertheless
assuming the number of vehicle movements are comparable to any one of the developments
given above then it is likely that the WSD developments’ impact from motor vehicle
emissions will be insignificant.

The TWTS EIA. (Ref 5.5) concluded that ventilation measures adopted within the cavern will
ensure that the EPD criterion of 2 odour units at the site boundary will be met at all times.
The Draft Environmental Assessment Report for the SSDS development (Ref 5.20)
concluded that sensitive receivers are located sufficiently distant from Mount Davies to avoid
such nuisance. However, provision should be made in the design of the works for scrubbing
of the polluted air from the works in the cavern should it prove to be necessary due to the
cumulative impacts in the area of changed landuses. It is not envisaged that the Water
Services Department Service Reservoir will be a significant source of pollution. Therefore
it is not believed that the above developments will have a significant cumulative impact on
odours at sensitive receivers. The principal area of concern relating to odours for the Public
Dump Study is likely to be near to the northern shore line. The sensitive receivers in this
area are unlikely to be influenced by the above developments.

‘The Traffic Impact Assessment (Land) (Ref 5.18) identified four different options for

locating the access road to the dump. Only two out of the four were considered feasible.
These were the TWTS Option (construction of a separate access parallel to IWTS access
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road) and the Disused Track Option (upgrading the existing disused track near Mount Davis
Road).

The first option may cause a greater impact in terms of air quality than the latter option due
to greater construction works required, but the impact of predicted vehicular emissions given

“in paragraphs 5.88and 5.104indicate that the impact on sensitive receivers will,however, be

minimal. Nevertheless, the Traffic Impact Assessment concluded that the upgrading of the
Disused Track is a better option taking into account the cost, potential contractual
complications and environmental objections to the IWTS option. With regard to the Disused
Track option Receivers 1,7 and 13 (See Table 5.1) may be affected by the upgrading and
use of the track. Dust emission prevention methods specified in paragraph 5.54 will reduce
the potential impact at the sensitive receivers.

SSDS and WSD developments will also coincide with the development of the Public Dump
No detailed information is presently available on the WSD Service Reservoir activity to allow
any detailed assessment of the cumulative impact. Nevertheless, impacts are likely to be
similar to those of the SSDS during construction.

The SSDS sewage works Draft Environmental Assessment Report (Ref 5.20)states that most
of the permanent installations will be situated below ground, such that both their
construction and operation will be very low profile activities. A similar observation can be
made for the WSD service reservoir. A preliminary review of working sites concluded that
no severe or unavoidable environmental impact from construction and operational activities
on sensitive receivers would be likely to occur from the SSDS development. With regard to
air pollution the principal concerns raised were dust generation during comstruction and
odour emissions during operation. TSP 1-hour levels at the two closest sensitive receivers
were less than 200ug/m®. These receivers are sufficient distance from the reclamation
activities not to be adversely affected. Therefore the cumulative impact is likely to be below
the 500 pg/m® guideline for dust emissions over 1-hour. Following receipt of detailed
information from the WSD development dust emission results should be compared to
previous studies to ensure that the dust gnidelines willnot be exceeded at sensitive receivers.

Cumulative impacts on local air quality arising from the simultaneous operation of the Public
Dump and Marine Barging Point at the former KTIP site are not envisaged to be significant
due to their relative spatial displacement and the provision of mitigation measures. As the
Marine Barging Point will only be operational until mid-1997, its environmental impact will
also be of limited duration.

Conclusions and Recommendations
Public Dump

Dispersion modelling studies of dust emissions from on-site activities show that sensitive
receivers are unlikely to be adversely affected by particulate levels, and concentrations will
be below recommended air quality guidelines and ensure compliance with the 24-hour TSP
level. The contractor should adhere strictly to agreed dust mitigation measures.

TSP and RSP monitoring should be undertaken at Receiver 13 and another suitable site (ie
Receiver 1,7 or 9) to ensure that AQOs and guidelines are complied with. The contractor
should provide detailed dust mitigation methods and rigidly adhere to them,

It is difficult to quantify odours from the stagnant water area due to the uncertainty in its
exact location and its variable size. However, the predicted zones are likely to be an over
estimate and the water is likely to become stagnant for only part of the tidal cycle and would
not persist for more than two hours. Sensitive receivers which may be affected by stagnant
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water odour are those to the north of Victoria Road (ie Receivers 2, 6, 8 and 10). Natural
flushing on the subsequent portion of the tide will prevent the impact from persisting for
more than a couple of hours and in due course the development of the SSDS works and its
associated interception of drainage waters should further mitigate the potential for odour
impacts from the stagnant water area. -

Based on a worst-case dilution factor (D) for assessment, it is concluded that a short term
odour problem may be detectable due to the embayment of stagnant water. It will be
necessary to undertake odour assessment using an odour panel upon receipt of public
compliants associated with the works to detect any unacceptable impacts during the
operational phase of the Public Dump.

Emissions from Public Dump vehicles were found to be insignificant.
Marine Barging Point

Air quality assessment of the proposed Marine Barging Point has shown that worst case dust
(TSP) 1-hour concentrations of up to about 400 ug/m* can be expected during construction.
This is less than the guideline value of 500 ug/m’, and respective standards for 24-hour (260
pg/m’y and annual (80 ug/m®) are also not exceeded at the nearest sensitive receiver.
Actual dust concentrations can be reduced substantially by limiting the working area of the
site and implementing dust suppression measures (eg watering site surface twice daily).

Operational impacts associated with the handling and tipping of public dump material at the
barging point will result in lesser dust impacts at sensitive receivers than construction
activities. Operational impacts can be effectively minimised by the enclosure of the tipping
operation to c¢liminate wind drift. Increases in ambient vehicle pollutant (eg CQO, NO,)
concentrations from traffic associated with the barging point alone will be negligible.
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SEWERAGE IMPACT

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Introduction

This chapter considers the existing surface water drainage and foul sewerage systems that may

affect, or be affected by the construction and operation of the proposed Green Island Public
Dump.

The public dump proposals and any necessary remedial measures to minimize their impact on
the existing drainage and sewerage system will need to be compatible with future proposals for
the Green Island Reclamation as a whole. With this in mind, the findings and
recommendations of the Central, Western and Wan Chai West Sewerage Master Plan Study
(Ref 6.1) and the Green Island Reclamation Feasibility Study (Ref 6.2) have been extensively
reviewed to ascertain potential problem arcas associated with the existing and adjacent sewerage
and drainage systems.

The Final Initial Assessment Report detailed the available information that had been obtained

“during the course of the study and made a preliminary assessment of the impacts of

construction and operation activities together with a consideration of cumulative impacts. This
Report concluded that several proposed major infrastructure projects in the vicinity of Green
Island would cause impacts on the adjacent existing sewerage and drainage systems.

In addition, a Sewerage Impact Study was required to consider existing sewerage and drainage
systems on the north side of Victoria Harbour which were to be affected by major reclamation

works, as the associated discharge locations were required to be agreed for water quality
modelling purposes.

Environmental Standards and Guidelines

The environmental standards and guidelines relating to sewerage are concerned with discharges
from outfalls and related quality impacts. The Water Quality Objectives (WQOs) as detailed
in the Technical Memorandum on Effluent Standards (Ref. 6.3) relate to the limits that make
cffluents acceptable for discharge into foul sewers, stormwater drains, inland and coastal waters.

Effluents which are diverted into foul sewers that lead to a treatment plant with microbial
processes must meet more stringent standards for certain toxic metals in order that the
treatment process is not adversely affected.

Most of the existing stormwater drains in the study area discharge directly into inshore waters
as shown on Figures 6.1 and 6.2. The diversion of effluents will not normally be permitted to
them, unless appropriate standards are met.

For combined sewers it is necessary to consult DSD, whether these are to be considered as foul
sewers for the purpose of fixing standards. There should be no discharge of stormwater within
a confined water area.

Any proposed sewerage remedial measures would have to accord with the Civil Engineering

Design Manual and would have to be compatible with proposals and recommendations for the
Central, Western and Wan Chai West Sewerage Master Plan Study.
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6.10

6.11

6.12

6.13

6.14

6.15

Background Information and Monitoring Data

Foul Sewerage

The Central, Western and Wanchai West Sewerage Master Plan Study includes results of recent
surveys and analysis of the existing sewerage systems in that vicinity and established that only
some 30% to 50% of the sewage generated- in the study area enters foul sewers. The remainder
is assumed to enter the stormwater system.

The Sewerage Masterplan indicated that there were at least three previously unknown foul
discharges discovered located in Western District around Belcher Bay. All other foul sewers
are collected and the effluent direct inland and eastwards for treatment at the screening plants
of Wanchai and Central.

The position of these three existing foul discharges which most directly affect the proposed
public domp have been confirmed by field investigation and by the examination of as-
constructed drainage drawings received from Government. These three outfalls are shown on
Figure 6.3. Based on the assessment which has been carried out, it is considered that there are
no other existing foul sewers which discharge directly to inshore waters in the vicinity of the
public dump.

From as-construcied drawings an assessment has been made of the hydraulic capacity of the
three existing foul outfalls which are located opposite Davis Street, North Street and opposite
Queens Road West respectively. Government has confirmed that there is no available
information on the effluent quantities generated by the catchments which discharge to these
three existing outfalls. However, as their sizes are small, being 225mm and 375mm in diameter,
then it is considered that by assuming a worst case scenario with the outfalls flowing full, the
discharge quantities are relatively low. The estimated maximum discharge capacities from the
foul discharge outfalls are given in Table 6.1. The respective estimated pollution loadings for
the outfalls are given in Table 6.2

Table 6.1 : Estimated Maximum Discharge Capacity of Foul Sewer Outfalls

Maximum Discharge
Outfall Location Qutfall Size Capacity
Foul Qutfall No. 1 | Davis Street 225mm dia. 71 1/s
Foul Qutfall No. 2 | North Street 225mm dia. : 61 I/s
Foul Qutfall No.3 | Queens Road West | 375mm dia. 43 /s

Proposals under the Belcher Bay Reclamation project will have an impact on the existing
sewerage and drainage systems around Belcher Bay and the effect on these three existing foul
sewer outfalls in particular has been assessed.

From the assessment, it is concluded that two of the three existing foul sewers will have to be
redirected inland to the sewage treatment works during the advanced works for the Belcher Bay
reclamation project. Only the existing foul sewer opposite Davis Street (225 mm dia.) will
continue to discharge to inshore waters after the reclamation project commences and this has
been allowed for in the water quality modelling carried out as part of this study (see Chapter 7).
However, part of the sewer system along Davis Street has been diverted inland already by DSD,
thereby reducing the catchment area and flows which will directly discharge to inshore waters.
In order to direct the remaining foul sewer system a substantial length of sewer would have to
be relaid to new gradients in order to connect to the new foul sewer system further inland. The
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design of DSD’s new sewer system in the vicinity would need to be assessed to establish
whether it would have the capacity for this extra flow. This approach would be a sensible
course of action to improve water quality at the seafront.

oo
e A

Table 6.2: Discharges within the Study Area (Existing) (Refer to Figure 6.1 for Locations)

O Stormwater Outfalls Estimated Pollution Load (kg/d)
Established under Sewerage
O Master Plan BOD COD TKN Remarks
- T 1,482 2,973 166
CX U 1,482 2,973 166
g \Y 298 626 238
C\ W 145 305 25
/ X 393 704 58
C] Y 320 1,120 43
Z 731 1,690 37
C AA 760 1,673 87
BB 437 929 55
. cC 298 639 38
C DD 76 159 14
. EE 146 308 28
( FF 79 171 11
GG 30 68 2
C HH 19 44 1
II 19 44 1
C I 22 49 1
KK 11 24 1
( ‘ LL 11 24 |
Additional Foul Sewer QOutfalls Estimated Average BOD
( Identified max. Daily (kg/d)
- discharge Flow
- (1/s) (DWF)
(. (4 x DWF)
Foul Sewer Quifall No. 1 71 1,533nP/d 383 )
C‘i (2252) at Davis Street (D)
: Foul Sewer Qutfall No. 2 61 - 1,318mA/d 330 } To be diverted
. (225@) at North Street (N) } inland under
C, } Belcher Bay
Foul Sewer Outfall No. 3 43 929m3/d 232 } Reclamation
- (3750) at Queen’s Rd West (Q) } Project to Sewage
Q } Treatment Works
- NB: Loads for Outfalls No. 1 - No. 3 obtained by calculating maximum hydraulic capacity of these smali diameter pipe
( K : outfails from as-constructed drawings, which is taken as peak flow (4 x DWF), and multiplying average flow (DWE)
~ by a factor of 0.25kg/m’ to estimate equivalent load for a given flow of foul sewage expressed as kg of BOD per day.
Q. : 66



6.16

6.17

6.18

6.19

6.20

6.21

Stormwater Drainage

There are nineteen existing stormwater discharges around Kennedy Town which may have an
impact on the project. These existing outfalls which are annotated as AA to LL and T to Z as
shown on Figures 6.3t0 6.6. There are only five outfalls however which are located within the
boundary of the proposed public dump (annotated as HH, II, JT, KK and LL). Pollution loads
for the discharges from each of these nineteen outfalls have been estimated in the Sewerage
Master Plan Study, with those further to the east of the proposed dump tending to discharge
the greater loading. (Refer to Table 6.3).

On detailed assessment of the Sewerage Master Plan Study however, three stormwater outfalls,
again in the Belcher Bay area, required to be accurately investigated by field survey and with
as-constructed drawings to ensure that adequate information was obtained for water quality
modelling purposes as these had not been sufficiently investigated as part of the master plan.

Information obtained on the future Belcher Bay Reclamation Project also shows that a series
of existing surface water outfalls which currently discharge to Belcher Bay are to be intercepted,
and redirected to collector box culverts discharging through the proposed seawall of the new
reclamation. These existing outfalls which are annotated as AA,Z, Y, X, W, V,U and T on
Figure 6.4, are estimated to comprise some 50%-70% of the sewage generated in the study
area. Their anticipated discharge locations following the implementation of the Belcher Bay
reclamation are shown on Figure 6.7.

Tables 6.2 and 6.3 show the estimated pollution loadings from the discharges within the study
area under the existing condition and those anticipated at commencement of the Green Island
Public Dump works.

Remote OQutfalls

In order to carry out the Green Island water quality modelling a number of existing outfall
pollution loads away from the immediate vicinityof Green Island itself were considered as these
affected the baseline for the water quality of the Harbour as a whole. A number of these
existing outfalls will be affected by the proposed West Kowloon Reclamation project and the
proposed Central Reclamation project and would effectively become"land-locked" as a result
of the reclamation works. Although the exact locations of the discharge loads concerned were
unlikely to have any significant effect on water quality at Green Island, these outfall locations
had to be repositioned to an appropriate discharge point to the satisfaction of EPD for
modelling purposes (see Chapter 7).

In consultation with EPD it was agreed that the three existing sewage outfalls from Lai Chi
Kok, Sham Shui Po and Tai Kok Tsui be assumed to discharge to the proposed submarine
outfall at Stonecutters Island in accordance with the North West Kowloon Sewerage Scheme.
Other Kowloon Stormwater outfalls affected by the reclamations were assumed to discharge to
the nearest open water and similarly, those existing outfalls along the Central waterfront would
be assumed to be simply extended such that they extend to the water for direct marine
discharge.
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6.22 -

Impact of Construction Activities

Public Dump

From the sequence of works planned for the Green Istand Public Dump it can be established
that two existing stormwater drains will be affected by the Stage I filling works, and three
existing stormwater drains willbe affected by the Stage II works. As can be seen from Table
6.1, the pollution loadings from these outfalls are likely to be minor compared with other
outfalls near Belcher Bay. Nevertheless, as the construction of the seawalls for the public dump

proceeds, it will be necessary to divert these drains, in order to prevent embayment of polluted
effluent (refer to Figure No. 6.8).

Table 6.3: Discharges within the Study Area (At Commencement of Green Island

Reclamation (Public Dump)) (Refer to Figure 6.2 for Locations)

Stormwater Outfalls
Established under Sewerage

Estimated Pollution Load (kg/d)

Master Plan BOD COD TEN
T 1,482 2,973 166
Eastern Collector Box Culvert 2,318, 4,608 487
U, V. W, X)
Western Collector Bok Culvert 1,811 4 483 188
(Y, Z, AA)
BB 437 929 55
CcC 298 639 38
DD 76 159 i4
EE 146 308 28 |
FF 79 171 11
GG 30 638 2
HH 19 44 1
II 19 44 1
17 22 49 1
KK 11 24 1
LL 11 24 1
Additional Foul Sewer Outfall Estimated max. Average Daily BOD kg/d
Identified discharge (I/s) Flow (DWF)
(4 x DWF)
Foul Sewer Outfall No. 1 71 1,533nf/d 383
L(ZZSE) at Davis Street (D)
68




6.23

6.24

6.2

6.26

6.27

6.28

6.29

6.30

To minimize uncontrolled discharges into the confined waters between the seawalls, temporary

channels and pipe connections could readily be incorporated into the Stage I filling works extending
southwards through the western seawall.

For the Stage II filling,temporary diversions would be required to three more existing outfalls and
it may be more appropriate initially for the three discharges to be extended directly towards the
reclamation face. At a later stage once reclamation had reached a certain extent, these discharges
could then be directed into a more permanent drainage system with discharge towards the western
seawall as shown on Figure 6.8,

Runoff from the site following rainfall events has the potential to contain high solids load. Site
drainage should be managed to prevent such runoff from entering harbour waters. Small runoff
holding tanks could be used as a part of the construction site drainage management scheme to allow
settlement of solids to take place before runoff enters the harbour. Such construction site drainage
management measures would be subject to approval by relevant Government departments.

If any temporary fuel or oil stores are lo be located on-site to supply construction vehicles, it is
recommended that these be placed on an impervious surface and bunded to prevent spills polluting
the harbour waters. It would also be advantageous if oil storage and filling points can be restricted
to designated areas thercby minimising potential sources of pollution. Facilities for clean-up (eg
absorbent materials, vacuum pumps) should be made available as necessary. The contractor should
also be required to provide a perimeter drainage for the designated area with oil interceptors.

The surface water outfalls that drain into the Sulphur Channel and adjacent areas may also contain
foul discharges. The management of these discharges together with the need to maintain access to
the existing seawall will be particularly difficult during the initial phases of public dumping. Once
reclamation has proceeded sufficiently it will be possible to construct temporary channels to carry
polluted flows away from the reclamation area. As the project progresses these temporary structures
will be replaced with reinforced concrete drainage. The construction of the temporary channels and
pipe connections should be given a high priority in the reclamation schedule and should be built as
early as is possible in order to minimise uncontrolled discharges into the confined waters between
the seawalls.

Marine Barging Point

The development of the Marine Barging Point will not result in the diversion of sewers or
stormwater outlets, or result in the embayment of contaminated marine waters. As such no
sewerage impact during the construction is envisaged.

Impact of Operational Activities
Public Dump

Based on the proposed configuration/phasing arrangement for the public dump it can be seen that
five existing stormwater outfalls willbe directly affected by the public dump in its operational phase.
It is considered that the three southernmost of these existing outfalls should be intercepted in the
vicinity of the existing coastline and, as a permanent measure, directed south to the western seawall
for discharge. There is faster flowing waters beyond the western seawall as described in the water
quality assessment (Chapter 7), and this will aid dispersion of the polluting loads.

The two existing stormwater outfalls located further to the north which are also affected by the
public dump, should be temporarily diverted until such time that a permanent connection can be
made to the stormwater collection system, which has been proposed under the Green Island
Reclamation Feasibility Study. This stormwater collection system, which will run along the
approximate alignment of the existing seawall, will pick up the other fourteen or so existing
stormwater discharges from Kennedy Town. In order to facilitate the connection to the new system,
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6.31

6.32

6.33

6.34

6.35

6.36

6.37

6.38

6.39

the final length of these two existing storm drains may have to be diverted again (refer to Figure
6.8).

It is considered that the one remaining small diameter foul sewer outfall located 1o the west of
Belcher Bay opposite Davis Street need not be diverted. This will continue to have a limited impact
on operational activities with regard to water quality and this is covered in greater detail in the water
quality assessment (Chapter 7).

It is to be noted that under the Green Island Reclamation Feasibility Study it is proposed that a
collector foul sewer will also run west-east along the approximate alignment of the existing seawall
to receive flow from both the new reclamation, and where necessary, from Kennedy Town. This
would be a similar system to the stormwater collection system mentioned in 6.20 above.

Marine Barging Point

No sewerage impact during the operation of the Marine Barging Point is envisaged. Staff mess
facilities should be appropriately connected to sewer.

Impact Following Completion (Public Dump)

By the time the public dump project reaches completion, stormwater and foul sewerage discharges
should have been adequately intercepted, collected and diverted so as to eliminate any potential
impact as a result of the formation of the Green Island Public Dump.

There may be potential impact from the surface run-off drainage system from the completed
reclamation should the reclamation be used for warehousing and storage activities. This would be
duc only to accidental spillage of fiel and oil into the drainage system and could be mitigated during
the engineering design stage by the incorporation of oil/petrol interceptors near the outfall discharge
lor~tion of the proposed reclamation drainage systems, particularly any discharging through the
tewaporary scawall to the north-east side of the reclamation,

Cumulative Impacts

It is considered that drainage for the IWTS and in particular any proposal associated with the
barging point and marine frontage will not be substantially affected by, and should not impact upon,
the Green Island Public Dump. Similarly for other proposed future developments including Route
7, SSDS Sewage Treatment Works and the WSD Service Reservoir which are projects that are
anticipated to coincide with the period over which the Green Island Public Dump willbe operational
(1996-2002), but which also are assessed as not resulting in any significant cumulative sewerage
impacts.

This is principally because by the time the public dump project becomes operational, stormwater and
foul sewerage discharges should have been adequately intercepted, collected and diverted so as to
eliminate any potential impact. Also, the Route 7, SSDS Sewage Treatment Works and the WSD
Service Reservoir are all located at elevated positions overlooking the public dump site and are
situated to the east of operations. Sewerage and drainage discharges will be diverted either to
permanent collector systems directing flows castwards to treatment, or direct to discharge south of
the western seawall where the faster flowing water provide dispersion and dilution.

The current proposals under the Belcher Bay Reclamation works have been taken into account in
the assessment of impact associated with the adjacent existing sewerage systems. Details of the
changes to the system have been appraised and included in the water quality model accordingly.

Accdrding to the current works progré.mme for the Central, Western and Wan Chai Sewage Master

Plan construction is scheduled to commence from early 1996 for completion by 2000. Concurrent
reclamation associated with Gréen Island during this period will increase traffic loads in the area
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6.41

6.42

6.43

6.44

6.45

6.46

6.1

6.2

6.3

significantly. Close coordination will be required to minimise interference between the sewerage
works and works associated with the Public Dump.

As part of the SSDS it is possible that there may be a requirement for an area of land for
construction of a secondary level sewage treatment plant for Hong Kong Island and Kowloon on the
Green Island reclamation area. This would be in addition to the Mount Davis underground sewage
treatment plant. No firm decision is likely about this until at least mid-1995 and there will not be
a requirement for the plant if the proposal for the SSDS Stage II oceanic outfall is retained. If the
plant were to be built, construction would be required after 1988 for commissioning before 2003.
The land area required would be likely to be 20-30 ha.

Conclusions and Recommendations

From this study it has been established that there are five stormwater discharges that would be
directly affected by the Green Island Public Dump. The feasibility of intercepting and diverting these
southwards towards the western seawall of the Green Island Public Dump has been assessed as an
appropriate permanent or semi-permanent measure. The discharge to fast flowing waters there will
aid dispersion and dilution and thereby avoid deterioration of water quality. The northernmost of
these existing outfalls may, in the long-term, be more appropriately diverted to future collector drains
along the alignment of the existing Kennedy Town seawall which would transfer the effluent
eastwards,

The locations and flow rates of all existing foul and stormwater discharges within the study area have
been established and pollution loads estimated. There are several major infrastructure projects in
the planning stage in the vicinity of Green Island which will each have some impact on the adjacent
sewerage systems. Proposed changes to the sewerage systems have been identified and their impacts
agsessed, particularly in the case of the Belcher Bay Reclamation which impacts on the existing
outfalls with the greatest pollution loadings. Findings have been incorporated into the water quality
assessment.

There are no significant camulative sewerage impacts in relation to the IWTS barging point.

Recommendations for the diversion and interception of stormwater drains during the construction
and operational phase are provided.

There are as yet no proposals to divert the existing small diameter foul sewer outfall discharging
opposite Davis Street. The effect of this outfall has been addressed as part of the water quality
assessment (Chapter 7).

Under the Water Pollution Contro! Ordinance, all effluents discharging within a Water Control Zone
are subject to obtaining a licence from EPD and complying with the conditions stated therein.
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WATER QUALITY AND DREDGED SEDIMENTS

7.1

7.2

7.3

7.4

7.5

7.6

Introduction

The creation of the reclamation for the purposes of public dumping between the western
end of Hong Kong Island and Green Island has the potential to bring about changes in
water quality both during the construction phase and as a result of its physical presence.
Changes which are caused may result in the water quality breaching the Government’s
prescribed water quality objectives (WQOs) and/or affecting specific users, Sensitive
Receivers, of the marine environment.

By the very nature of the works being carried out, the construction of the reclamation will
inevitably result, temporarily, in localised changes in marine water quality.

Activities which may result in changes in marine water quality over a wider area are
identified as:

. Dredging existing sediments;

. Placement of material for the construction of the retaining sea walls;

. Placement of construction waste between the sea walls;

. Modification of the existing hydrodynamic regime in the Sulphur Channel and

along the adjacent coastline sections reducing the dispersion and dilution of
surface, storm and sewer discharges;

. Discharges from the activities carried out on the reclamation following its
completion.

The exient of possible changes have been investigated using the WAHMO (WAter Quality
and Hydrodynamic MOdels) water quality, bacterial dispersion and sediment plume
transport models.

Differences in water quality between the baseline condition and that resulting from the
partial and complete closure of the Sulphur Channel predicted by the water quality
modelling have been evaluated and compared with relevant WQOs. TUnder neither
scenario was water quality changed in such a way that the objectives were breached.
Specific mitigation measures over and above good working practices are therefore not
required in terms of construction or operational activities or phasing of activities. In this
context "good working practices” cover those which, by common sense, willbe carried out
to avoid unnecessary additional impacts; examples include ensuring that barge doors are
shut, positioning grabs centrally over the barge before releasing material and loading
barges evenly to avoid listing and consequent overspilling.

It is also proposed to develop the 0.6 ha site presently occupied by the Kennedy Town
Incinerator Plant (KTIP) as a reception area for public dump material delivered by road
for transport to the Green Island and other public dump/reclamations. The change of
use of the area has potential implications for marine water quality. Due to the short
timescale available for this element of the study no additional water quality or sediment
data have been collected; the assessment is based on the data already available. No
mathematical modelling of sediment plumes, water quality or bacterial dispersion has
been undertaken of the proposed KTIP development but the assessment carried out has
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7.9

7.10

7.11
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7.13

indicated that, in the absence of significant amounts of dredging of the contaminated
sediments, no unacceptable impacts on water quality should result,

Background Information & Monitoring Data

Marine water quality data reported by the EPD (Refs 7.1-7.4)together with data from
the EPD marine water quality database, the Belcher Bay background water quality
menitoring programme (Ref. 7.5) and a specific water quality monitoring programme
(Ref. 7.6) have been used in this study. The Green Island Link Preliminary Feasibitity
Study (Ref. 7.7) included analysis of sediments in the project area; these, together with
data from the EPD marine sediment quality database and data from two surveys carried
out specifically for this project (Refs. 7.8 & 7.20),have been used to provide information
on the sediment quality in the construction and immediate area. Marine water guality
data were also sought from the Western Harbour Crossing Environmental Assessment
(Ref 7.9).

Environmental Standards and Guidelines

Marine water quality in Hong Kong is managed through the process of assignment of
Beneficial Uses (BUs) to Water Control Zones {(WCZs). The locations of the ten WCZs
within the territorial waters are shown in Figure 7.1.

The Public Dump part of the Green Island Reclamation area lies within the Victoria
Harbour WCZ, immediately adjacent to the Western Buffer WCZ. The Western Buffer
Zone is relatively narrow and the potential impact of the activity on the Southern Waters
WCZ was therefore also considered.

Of these three zones fhe Southern Waters and Western Buffer Zones have already been
gazetted; it is anticipated that Victoria Harbour will be gazetted by 1995. BUs have
already therefore been prescribed for the Southern Waters and the Western Buffer Zone.

The range of BUs which have been identified as applicable for Hong Kong waters are
(Ref 7.10):

BU-1 As a source of food for human consumption

BU-2 As a resource for commercial fisheries and shell fisheries

BU-3 As a habitat for marine life and a resource for human expleitation

BU-4 For bathing

BU-5 For secondary contact recreation - diving,sail-board and dinghy sailing

BU-6 For domestic and industrial purposes

BU-7 For navigation and shipping including the use of officially approved and
endorsed sheltered harbours and typhoon shelters as temporary havens

. BU-8 For aesthetic enjoyment.

Not all BUs are applicable to all WCZs. The complete BU range has been applied to
those WCZs which are already gazetted: Western Buffer and Southern Waters. At the
present time no BUs are prescribed for Victoria Harbour WCZ but, for assessment
purposes, similar BUs have been used in this study for Victoria Harbour WCZ. This
does not imply that these will be assigned to Victoria Harbour when it is gazetted.

In order to maintain the water quality in any zone appropriate to the assigned BU water
quality parameters are required to be controlled (Ref. 7.10). For different BUs different
numerical absolutes, acceptable changes or qualitative standards are applied; these are
defined as the WQOs Ref (7.10). In relation to the application of BU-1 to marine waters
the use is best maintained, and the health of the consumer protected by, restricting levels
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7.14

7.15

7.10

7.17

7.18

7.19

7.20

7.21

of substances or micro-organisms in any food derived directly or indirectly from the
water, eg fish, crustaceans or molluscs.

For the Southern and the Western Buffer WCZ WQOs have already been defined and
these have been used as the level against which to compare both the present water quality
and also the predictions from the water quality modelling. These WQO values are given
in Table 7.1.

Because Victoria Harbour WCZ has not yet been gazetted WQOs have not been defined.

The WQO values are generally based on annual means or percentiles and are appropriate
for comparisons of the long term changes in water quality. The annual range of some
of the water quality parameters may be high even over a single tidal cycle, giving rise to
values which are markedly different from the WQOs.

There are sea water pumping station intakes both for air conditioning and flushing water
intakes along the western end of the northern edge of Hong Kong Island and on the
western side of the Kowloon Peninsular, There is also a proposal for a station at
Telegraph Bay. The locations of these are shown in Figure 7.2.

WQOs have been defined by Water Supplies Department (WSD) for sea water at intake
points of sea water pumping stations for flushing and are shown in Table 7.2. In addition,
there are cooling water intakes for the power stations on Tsing Yi and Lamma Islands.

The feeding behaviour of marine filter feeders such as mussels is not significantly affected
by suspended solids concentrations as high as 100mg/l; good to moderate freshwater
fisheries are found in waters with concentrations in the range 25-80mg/l. In Hong Kong
marine waters mariculture is carried out in areas where concentrations are as high as
26mg/1 (Ref. 7.11). Within the immediate works area there are no sensitive biological
receivers, important fish spawning grounds or fish culture zones. The closest mariculture
zones are located at Lo Tik Wan, Sok Kwu Wan and Ma Wan,

Criteria for the classification of sediments, based on their degree of contamination, have
been defined in a Technical Circular issued by EPD (Ref. 7.12); these criteria are given
in Table 7.3.

Water Quality Monitoring Data

As part of its role in monitoring and protecting the marine environment the Hong Kong
Environmental Protection Department carries out routine water quality surveys
throughout the Territory’s waters throughout the year. Water quality summaries for the
years 1988 to 1991 in water areas adjacent to the project area, Hong Kong Island West
and Victoria Harbour West, are given in Tables 7.4to 7.7. For the years 1988 to 1990
the values given are the result of an aggregation of data from a number of sampling
locations within the general areas bounding the construction area. The nominal
boundaries of the water areas are indicated in Figure 7.3. For 1991, values are given for
the same areas but also for the four specific locations in those areas (Table 7.8).
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Table 7.1: Water Quality Objectives for the Southern and Western Buffer WCZs

exceed 610/100ml,

Water Quality Parameter Objective Part of Zone
Offensive odour, tints and not to be present whole zone
colours
Visible foam, oil, grease, scum, not to be present whole zone
litter
E.coli Amnual Geometric Mean not to

secondary contact
recreation sub-zone
fish culture subzone

Dissolved Oxygen within 7
2m of the bottom

not less than 2mg/l for
90% of samples

marine waters

Dissolved Oxygen
depth averaged

not less than 4tng/l for
9% of samples

not less than 5mg/l for
9% of samples

marine waters except
fish culture sub zomne

fish culture sub zones

values to be 6.5-8.5

marine waters except

Temperature Change

discharge not to exceed
2 Centigrade degrees

pH value change due to human activity bathing waters
discharga less than 0.2
change due to waste less whole zone
Salinity than 10% of natural
ambient level
change due to waste whole zone

Suspended Solids

waste discharge not to
raise the natural

ambient level vy 30% nor
cause the accumulation
of suspended salids
which may adversely
affect the marine
comrmunities

marine waters

Toxic Substances

not to be present at
levels producing
significant toxic
effects

whole zone

Unionised Ammonia

annual mean not to
exceed 0.021mg/l

whole zone

Nutrients

not be present in
quantities that cause
excessive algal growth

annual mean depth
average inorganic
nitrogen not to exceed 0.1mg/l

marine waters
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Table 7.2 : Target Limits for Water Quality Objectives for Water Taken for Flushing

Water Quality Parameter

Target Limit

Colour < 20 Hazen Units
Threshold Odour No. <100
Turbidity < 10 NTU
E.coli < 20 000/100ml
Dissolved Oxygen > 2mg/l
BOD < 10 mg/l
Suspended Solids < 10 mg/l
Synthetic Detergents < 5 mg/l
Ammoniacal Nitrogen < 1mg/l

Table 7.3: Concentrations of heavy metals and PCB in marine sediments and
boundary values for EPD Class A,Band C sediments.
Determinand {mg/kg)
Cd Cr Pb Hg Ni Zn PCB
Background 0.05 7 19 0.07 10 40 <0.00
5

Class A | <350 <53 <63 <0.8 <35 <150
Class B 1.0- 50-719 55-64 65-74 0.8- 35-39 150-

14 09 190
Class C >=1.| >=8| >=6| >=7]| >=1 >=4 | >=20

5 0 5 0 0 0




Table 7.4: Summary of Water Quality for the Year 1988 in Water Areas Adjacent to the Project

Area.
HK Island Victoria
West Harbour
‘West
Temperature Surface 22.4 22.3
16.0- 28.7 15.3-28.7
(deg O Bottom 20.4 21.5
15.9-26.0 15.1-28.1
Salinity Surface 29.5 30.4
22.3-32.7 23.8-32.7
{pp?) Bottom 32.8 32.1
31.5-34.1 28.7-34.1 -
Dissolved Surface 87 76
Oxygen 62-119 44 - 131
(% sat) Bottom 77 64
41 -93 33-93
pH 8.2 8.2
8.0-84 7.8-8.6
Secchi disc 2.5 1.9
(m) 0.9-6.5 0.7-4.3
Turbidity 8.8 8.8
(NTU) 3.2-31.1 2.1-28.2
Suspended Solids 8.1 10.4
(mg/1) 0.8-28.0 -1.8-57.0
BOD 0.6 1.1
(mg/l) 0.1-1.2 0.2-33
Inorganic N 0.18 0.29
{mmg/1) 0.08-0.38 0.06- 0.62
Total N 0.56 0.75
(mg/1) 0.32-0.81 0.36- 1.46
PO,-P 0.02 0.04
(mg/1) <0.01-0.03 <0.01-0.08
Total P 0.04 0.07
(mg/1) 0.02-0.07 0.02-0.19
Chlorophyll 2.7 7.3
(ug/h) 0.2-11.0 0.2-60.0
E.coli 72 599
(no/100ml) 0 - 455 0 - 13666
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Table 7.5: Summary of Water Quality for 1989 in Water Areas adjacent to the Project Area

HK Island Yictoria
West Harbour
West
Temperature Surface 22.9 23.0
16.5- 28.6 15.3-28.4
(deg O) Bottom 22.2 22.5
18.4-27.6 15.3-28.2
Salinity Surface 29.8 30.6
11.7-34.0 19.1-33.1
(ppt) Bottom 32.1 31.3
30.3-33.7 25.9-33.3
Dissolved Surface 88 74
Oxygen 71-118 39 - 131
(% sat) Bottom 179 69
23 -97 26 -99
- pH 8.5 8.3
8.2-8.8 8.0-8.9
Secchi disc 1.8 1.4
(m) 1.1-3.4 0.6-3.0
* Turbidity 7.0 8.8
(NTU) 2.9-15.4 2.5-37.0
Suspended Solids 4.8 8.6 °
{mg/l) 0.0- 18.0 2.0-30.0
BOD 0.7 0.9
(mg/l) - 0.1-1.5 0.1-3.2
Inorganic N 0.14 0.29
(mg/l) 0.08-0.20 0.06- 1.58
Total N 0.42 0.62
(mg/l) 0.23-0.75 0.26-2.32
PO,-P 0.02 0.03
(mg/1} <0.01-0.08 <0.01-0.19"
Total P 0.04 0.06
(mg/1) 0.02-0.08 0.02-0.28
Chlorophyll 4.1 4.2
(g 0.2- 16.0 0.2-24.0
E.coli 89 960
{no/100ml) 5 - 1250 0-11133
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‘Fable 7.6: Summary of Water Quality for 1990 in Water Areas adjacent to the Project Area

HK Island Yictoria
West Harbour
West
Temperature " Surface 23.5 23.0
16.1-28.6 15.9-28.9
(deg C) Bottom 21.9 22.6
16.0- 27.6 15.8-28.4
Salinity Surface 29.7 302
23.0-32.6 22.3-32.4
(ppt) Bottom 32.3 31.2
31.2-34.1 27.3-32.6
Dissolved Surface 93 80
Oxygen 56 - 151 29 - 146
(% sat) Bottom 76 69
47 - 105 43 -116
pH 8.3 8.3
7.8-8.9 7.7-8.8
Secchi disc 2.5 2.1
(m) 1.4-3.5 0.5-5.0
Turbidity 5.3 5.6
(NTW) 2.0-14.7 1.5-17.5
Sﬁépendéd 3.9 6.4
Solids 1.2-12.7 0.9-28.3
(mg/l) '
BOD (mg/1) 0.7 0.8
0.1-1.9 0.2-2.0
Inorganic N 0.16 0.28
(mg/1) 0.09- 0.30 0.06-0.56
Total N 0.59 0.86
(mg/l) 0.35-1.18 0.42-2.69
PO,-P 0.02 0.03
(mg/1) <0.01-0.04 <0.01-0.08
Total P 0.09 0.08
(mg/l) 0.04- 0.46 0.03-0.13
Chlorophyll 1.3 3.2
(ug/) 0.3-3.5 0.2-15.3
E.coli 143 692
{no/100ml) 7-1150 27 - 18000
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Table7.7: Summary of Water Quality for 1991 in Water Areas adjacent to the Project Area,

HK Island Victoria
West Harbour
West
Temperature Surface 22.9 22.1
17.0-27.3 16.5-25.8
(deg O Bottom 21.2 21.7
16.9-24.5 16.3-28.0
Salinity Surface 28.5 30.5
15.8-32.9 23.2-33.1
(ppt) Bottom 32.8 31.7
31.2-34.0 28.4-33.3
Dissolved Surface 100 83
Oxygen 65 - 126 54 - 138
(% sat) Bottom 82 70
36 - 142 35 - 137
pH 8.1 8.1
7.6-85 7.7-8.6
Secchi disc 1.9 1.4
(m) 0.8-3.4 0.5-3.0
Turbid 4.7 9.4
(NTU) 1.6-14.0 1.0-38.3
Suspended 6.3 12.3
Solids 1.2-18.7 1.0-50.3
~ (mg/1) -
BOD (mg/l) 1 1
' <1-2 <1- 3
Inorganic N 0.27 0.39
_ {mg/l) 0.09- 0.70 0.04- 0.90
Total N 0.61 0.87
(mg/1) 0.22-1.10 0.41-2.73
PO,-P 0.03 0.05
(mg/1) 0.01-0.05 0.01-0.08
Total P 0.11 0.13
(mg/1) 0.04- 0.43 0.05-0.40
Chlorophyll 1.6 1.3
(ug/l) 0.2-9.1 0.2-8.5
E.coli 181 870
(no/100ml) 25 - 4800 18 - 19000
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Table 7.8: Summary of Water Quality for 1991 at four stations adjacent to the Project Area

Victoria Harbour West

Hong Kong Island West

WMI

O0O00O000000O0D0DOO0D

VM7 YMS8 WM2
Temperature Surface 22.2 22.1 22.8 23.0
. 16.7- 25.8 16.5-25.7 17.0-27.3 17.1-27.0
(deg C) Bottom 21.8 21.7 20.8 21.5
16.5- 28.0 16.3- 26.0 17.0-24.5 16.9-24.5
Salinity Surface 30.6 30.5 29.7 27.2
23.7-32.7 23.2-33.1 19.9-32.9 15.8-32.8
(ppt) Bottom 31.6 31.8 33.1 32.5
28.4-33.1 29.0-33.3 31.8-34.0 31.2-33.2
Dissolved Surface 82 94 101 99
Oxygen 60 - 124 54 - 138 68 - 126 65 - 124
(% sat) Bottom 63 77 31 83
35-88 39-137 36 - 140 45 - 142
pH - 8.0 8.1 8.3 3.1
7.7-8.5 7.9- 8.6 8.1-8.7 7.7-84
Secchi disc 1.4 1.3 2.4 1.7
. (m) 0.6-2.6 0.5-3.0 1.4-4.5 0.8-2.4
Turbidity 7.5 11.3 2.9 5.2
{NTU) 1.5-19.0 1.0-38.3 0.6-17.2 1.8-14.0
Suspended 9.5 15.0 3.8 7.1
Solids 2.0-22.0 1.0-50.3 0.7-13.0 1.2-18.7
(mg/l)
BOD (mg/l) 1 1 1 1
<1-3 <1- 2 <i-2 <1-1
Inorganic N 0.44 0.34 0.13 0.30
(mg/l} 0.21-0.90 0.04-0.78 0.06-0.31 0.15-0.70
Total N 0.96 0.77 0.61 0.66
(mg/1} 0.52-2.73 041-1.74 0.30- 1.61 0.33-1.06
PO,-P 0.06 0.04 0.02 0.03
(mg/1) 0.02-0.08 0.01-0.07 <0.01-0.03 0.01-0.05
Total P 0.13 0.12 0.09 0.11
(mg/1) 0.05-0.33 0.05-0.40 0.03-0.51 0.04-0.43
Chlorophyll 12 1.4 15 1.4
(g 0.2-7.6 0.2-85 0.2-5.6 0.2-3.1
E.coli 1500 240 24 62
(no/100ml) 40 - 19000 18 - 6000 0-250 25 - 170¢
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7.23

7.24

7.25

71.26

7.27

7.28

7.29

Two intensive water quality surveys were carried out in the pfoposed project area on a
spring tide 12-13 September 1993 and a neap tide 17-18 Septetnber 1993 to provide data
for the calibration of the water quality model and an indication of the “within-tide"
variation of water quality parameters. The locations of the sampling points and the
transect are shown in Figure 7.4.

The water quality data for both tides are summarised in Table 7.9 which shows the mean
values for each parameter and the "within-tide"range for suspended solids in the upper
and lower water layers. There was litfle "within tide" variation shown by BOD,
Chlorophyll and the nitrogen species.

The data from the Belcher Bay background water quality monitoring programme (Ref.
7.5), the intensive survey and EPD surveys for suspended solids have been examined and
the summary data are presented in Table 7.10. The locations of the sampling stations are
shown in Figures 7.3 and 7.4. The data for Belcher Bay (collected over the period 15
June - 5 July 1593) and for Green Island show the wide variations which can occur over
short periods of time.

Dissolved Oxygen concentrations were measured in the Sulphur Channel as part of the
intensive survey. Tidal mean and range values in the upper and lower layers for %-
saturation are summarised in Table 7.11: position GI-C and transect GI-C’ are indicated
in Figure 7.4. The values at the upper end of the range tend to occur during the hours
of daylight and the lower during darkness. This pattern of variation is a function of algal
photosynthetic activity and is normal for marine waters.

In order to establish the present level of compliance with the WQOs, the summary data
in Tables 7.4to 7.8,the original data for locations VM7 and VM8 and those described
above are compared with the WQO values which apply to Southern and Western Buffer
WCZs and which, for the purposes of this study, are being used as guidelines for Victoria
Harbour.

E Coli

The geometric mean values for each of the years 1988 to 1991 all lie below the WQO
values.

Dissolved Oxygen

The dissolved oxygen values reported by the EPD anmual summaries are given as %
saturation rather than the absolute concentration specified in the WQO. Percentage
compliance of concentrations of dissolved oxygen (mg/l) with the WQO for the years
1988 to 1991, for locations VM7 and VMS, are summarised in Table 7.12.

pH Value
For both areas the annual mean values lie within the prescribed range but the upper
value of the annual renge extends beyond the upper range limit. These values do not

coincide with times of high phytoplankton biomass, indicating that the exceedences are
not due to high primary productivity.
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Table 7.9 : Water Quality Summary Data - Green Island Intensive Surveys

Neap Tide Spring Tide
Station GI-A GI-B GI-C GI-A GI-B GI-C
Layer 19 L U L U L u L U L U L
Suspended 19 30 25 41 22 32 6 8 6 6 6 9
Solids mg/1 11-27 19-47 1141 16-67 12-32 18-55 3-13 5-11 5-8 4-9 49 4-19
BOD <2 <2 <2 <2 <2 <2 <2 <2 2 2 2 2
mg/l
TON 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.1 0.1 - 01 0.1 0.1
mg/l
NH4-N 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
mg/l
TKN 0.3 0.5 0.4 0.4 0.5 0.6 0.6 0.7 0.5 0.5 0.5 0.5
mg/l
Chl a 1.3 1.6 1.4 .8 1.3 1.8 1.0 1.0 1.0 1.0 1.0 1.0
mg/m3
E. coli 550 960 500 750 460 490 700 550 200 520 370 330
f100ml
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Table 7.10 : Background Suspended Solids Concentrations In and Adjacent to the Project Area. (Mean and Range Values as mg/l)

Surveys Belcher Bay Green Island
HKIW VHW A B C D GI-A GI-B GI-C

Depth 5.7 9.4 8.3 9.0 7.9 9.9
Average 0-28 0.9-57 1.4-31.6 1.8-30.8 1.4-25.3 1.6-40.6

Upper 6.8 6.5 5.6 5.9 12 15 14
Layer - 1.9-14.6 1.9-11.6 1.4-10.2 1.9-10.7 3-27 5-41 4-32
Lower 11.4 12.6 11.6 16.9 19 23 20
layer : 1.5-30.8 2.1-29.4 1.9-24.2 2.3-39.7 5-47 4-67 4-55

Table 7.11 : Dissolved Oxygen % Saturation Green Island Intensive Survey

Neap Tide Spring Tide
Station GI-C GI-C’ GI-C GI-C
Water Layer U L U L U L U L
Dissolved 72 72 T2 70 77 75 74 15
Oxygen ‘ 54-79 52-79 43-30 50-76 70-84 63-89 64-83 68-88
% Saturation

Table 7.12: Percentage compliance of Dissolved Oxygen concentrations with WQOs
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7.30

7.31

7.32

7.33

7.34

7.35

Table 7.12: Percentage compliance of Dissolved Oxygen concentrations with WQOs

Depth Averagenot less Bottom 2m
than 4mg/1 not less than 2mg/1
(% compliance) (% compliance)
VM7 VMS$ VM7 VMS
1991 100 926 100 100
1990 81 92 100 100
1989 69 100 96 100
1988 81 96 100 100

Salinity

No absolute values are set for salinity. The WQO relates to changes relative to the
ambient salinity which would be applied at the boundary of a defined mixing zone.

Temperature Change

No absolute values are set for temperature. The WQO relates to changes relative to the
ambient temperature and would be applied in a similar way to the salinity value.

Suspended Solids

No absolute values are set for suspended solids other than that set as a target by WSD;
the EPD WQO relates to changes relative to the ambient suspended solids. However the
target value for flushing water is 10mg/] and a guideline for cooling water is a maximum
of 150-200mg/l aimed at limiting wear of intake pumps. Maximum values reported by
EPD in Victoria Harbour West and in the Hong Kong Island West areas are in the
region of 57mg/l and 13 mg/l respectively. Similar maximum values to those for Victoria
Harbour are found in the Belcher Bay data and the Intensive surveys undertaken for this
study.

Annual means in the Harbour occasionally exceed 10 mg/l while those at Hong Kong
Island West area do not, being in the range 3.8-8 mg/l. The mean values for Belcher
Bay, upper layer and depth averaged, also lie below 10mg/l.

Toxicants

No data are presented in the EPD annual reports on toxicants in the water colummn. The
presence of fish in the harbour, attached filter feeders on the ferry piers, active bivalve
mollusc collection within the harbour and phytoplankton growth indicate that the Victoria
Harbour water quality is sufficient to support at least a limited marine ecosystem.
However, data from the EPD sediment monitoring station V86 indicates that the
sediments are contaminated with copper and lead.

The operation of the mariculture zones at Lo Tik Wan and Sok Kwu Wan, active trawl
fishing and the range of species described in the Chapter in this report on Marine
Ecology indicate that the waters of the Western Buffer and Southern WCZs are also able
to support a wide range of marine organisms.
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Unionised Ammonia

7.36 The concentration of the icthyotoxic un-ionised ammonia in the water for any given total
ammonia concentration is a function of both temperature and pH. Data for 1991 have
been extracted from the EPD data base for locations VM7 and VMS to provide a guide
to the-un-ionised ammonia concentrations and are summarised in Table 7.13. At both
stations the estimated annual mean concentration is below the prescribed WQO value.
The within-tide averaged ammonia concentrations determined during the intensive surveys
for both neap and spring tides are 0.lmg/l. The water temperatures are higher than the
annual average being of the order of 28°C, Although not measured during the survey,
typical September pH values at VM7 and VM8 are in the region of 8.2-8.3. Under these
conditions 12.7%, 0.013mg/1, of the ammonia present will be in the un-ionised form.
This is comparable with the annual data presented for VM7 and VMS above.

Table 7.13 : Ammonia concentrations measured at EPD monitoring locations

VM7 YMS8

Total Ammonia mgN/I 0.30 0.19

Temperature deg C 22 22

pH | 8.0 8.1

% un-ionised Ammonia 4.3 ‘ 5.9

Un-ionised Ammonia mgN/] 0.013 0.011

Nutrients
7.37 At all locations for which data were examined the annual average inorganic nitrogen

concentration exceeds the WQO value, giving rise to the concentrations of algal growth
indicated by the chlorophyll-a concentrations at the upper ends of the ranges shown in
Tables 7.4 - 7.6.

Sediments

7.38 Data from the EPD data archive have been provided for site VS6 in Victoria Harbour,
a similar location to VM7 shown in Figure 7.3. Further data from sediment analysis in
the vicinity of Green Island are presented in the Green Island Link Preliminary
Feasibility Study (Ref. 7.7). The data most relevant to this study are from sites DC12
and DC13 adjacent to the lines of the proposed seawalls; and from two stations, DC1 and
DC2, lyingbetween VS8 and the project area (Figure 7.5). Figure 7.6shows the locations
of known foul sewer and surface and storm water discharges into the immediate vicinity
of the reclamation as identified by the Central, Western and Wan Chai West Sewerage
Master Plan Study.

7.39 The data for VS6 showed that the sediments were contaminated, particularly with copper;
the data from the DC coded stations indicated that the sediments were classifiable as
Class A (uncontaminated). Based on this information a further survey was carried out
in November 1993 following the guidelines given in Works Branch Technical Circular No
22/92 (WBTC 22/92) (Ref. 7.14) at nine locations along the lines of the proposed
seawalls. These data are shown in Table 7.14.
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7.40

7.41

The November 1993 survey revealed that, whilst concentrations of Chromium, Copper,
Mercury, Nickel and Zinc were all less than the limit values defined by EPD Technical
Circular 1-1-92 for Class A sediments, those of Cadmium at Stations 1-8 exceeded the
Class C limit and the concentration at Station 9 the Class B limit. Similarly
concentrations of Lead at Stations 1-8 exceeded the Class C limit while Station 9
concentration was within the Class A limit, The contaminated nature of the sediments
was contrary to expectations and a further survey was therefore undertaken in April 1994
to confirm these findings and to investigate the depth of contaminated sediment.

The April 1994 survey results, based on a sampling strategy which comprised triplicate
cores being taken at 4 positions (2 on the line of each seawall) and tested at three depths
demonstrated without exception that the samples were within the Class A category as
defined by the EPD Technical Circular 1-1-92. These latest survey data are presented
in Table 7.15.
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Table 7.14: Sediment Heavy Metal Concentrations in Victoria Harbour and the Project Area Concentrations are given as mg/kg dry sediment

Date A;lg/ A;]zgl Slggt N;);l 1991 No:;rl9
Statio VSé VS6 VSé VS6 DC1 DC2 | DCi2| DCi13 1 2 3 4 5 6 7 8 9
Cd 9.2 <0.5| <05 <05 0.5 0.6 0.7 0.6 34 3.2 2.6 2.7 3.2 2.8 3.2 3.5 1.3
Cr 73 52 43 51 18 16 16 16 43 41 33 32 42 41 36 40 3
Cu 255 215 109 130 | 7 9 16 13 50 1 39 30 23 41 32 33 37 20
Hg 1.2 .35 .16 12 .04 .04 .06 .03 .25 .25 .23 40 .25 22 31 .27 .36
Ni 29 31 25 25 11 9 10 9 29 30 25 25 30 27 28 31 7.5
Pb 83 56 47 75 23 23 20 16 118 101 79 79 102 90 108 108 52
Zn 175 150 117 165 41 42 55 37 136 101 82 67 102 91 97 100 66
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Table 7.15: Sediment Survey Results - April 1994

Metal Site No.. 1 2 5 7
(umits:
mg/Kg) Replicate A B c A B C A B C A B C
Ref.
cd Depth 1* AC AC AC AC AC AC AC AC AC AC AC AC
2 AC AC AC AC AC AC | AcC AC AC AC AC AC
3 AC AC AC AC AC AC AC AC AC AC AC AC
Cr 1 31 26 26 30 26 26 27 34 28 23 30 30
2 30 33 35 13 12 13 35 36 | 39 28 29 31
3 24 29 29 10 13 13 28 29 34 30 31 30
Cu 1 36 33 16 20 6.2 12 10 13 13 | 18 14 20
2 15 31 18 9.0 <1 3.7 40 39 50 8.3 8.6 10
3 4.1 12 11 <1 <1t | <1 13 11 19 9.7 9.6 12
Hg 1 016 | 041 | 009 | o016 | o006 | 006 | 006 < 0.06 | 0.18 | 023 | 034
' 2 032 | 032 | 031§ 022 | o014 | 016 | o021} 005 035 | 020 | o019 | 023
3 048 | 043 | 030 < < < 026 | 014 | 022 | 024 | 027 | 025
: 005 | 005 | 0.05 0.26
Ni 1 18 9.5 17 18 20 16 16 8.6 9.1 11 18 19
2 20 20 21 6.6 7.0 5.1 19 19 18 14 19 21
3 18 21 20 8.4 7.5 8.8 17 7.6 18 11 2 21
Pb 1 21 10 <9 9.4 <9 <9 <9 <9 <9 37 15 25
2 34 32 26 10 <9 <9 30 21 21 27 13 20
3 14 35 23 <9 <9 <9 15 20 19 26 23 40
Zn 1 100 85 65 68 55 62 56 68 68 80 90 89
95 110 100 33 23 37 100 94 100 77 80 83
3 57 91 84 19 20 16 88 80 110 82 83 92

* Section 1 = Top (0-0.1m

rom top); Section 2

= Maddle (approx

.0-1.0mfrom top), Section 3 = Lower (approx 1.0-2.0mirom top as available)
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Numerical Modelling

Specific mathematical models from the svite of WAHMO models have been used to
investigate the impact of the different phases of the programmme of works. A
hydrodynamic model was set up and the results used for sediment plume, water quality
and bacterial dispersion modelling. Model runs have been carried out using either the
100m or 50m grid whichever was most appropriate to the model being used.

Hydrodynamic Modelling

The WAHMO hydrodynamic model was run by the Port Development Division of the
Hong Kong Government Civil Engineering Department (CED). Models of two grid sizes
were run: a 100m model which was run for four tide conditions (dry and wet season neap
and spring tides); and a 50m model which was run for two tides only, the dry season
spring tide and the wet season neap tide. The models were based on the CED Lantau
Port and Western Harbour calibrated 100m model. '

The baseline conditions for the modelling included the following planned or committed
developments:

Chek Lap Kok

North Lantau Reclamation

Lantau Fixed Crossing

Container Terminal 8

Container Terminal 9 :
West Kowloon Reclamation (North and South)
Central and Wan Chai Reclamation

Kowloon Point Reclamation

Kellett Bank Dredging

South Tsing Yi Borrow Pit (depths after completion of Terminal 7 construction)
Belcher Bay Reclamation (all three phases)

The models were run for the following layouts:

. CASE 1 - Existing conditions

. CASE 2 - Baseline conditions (with the above reclamations and developments
included but not the Green Island Reclamation)

. CASE 3 - The scenario at the end of Stage 1: seawalls and fill to -8m PD

. CASE 4 - The scenario at the end of stage 2: the width of the Sulphur Channel
reduced to 100m .

. CASE 5 - The full development scenario: the Sulphur Channel completely closed

The 100m model results files were used for running the Sediment Plume and Water
Quality models as described below although, owing to the limited reselution of the 100m
model in simulating the 100m wide channel, Case 4 was not examined using the Water
Quality model. The 50m model results files were used for an assessment of the potential
for scour in the reduced-width Sulphur Channel and for bacterial dispersion modelling.

Results of the hydrodynamic model runs for both grid sizes have been produced in four

formats: time history plots (at the locations shown in Annex I Figure 1); vector plots;
contour plots and float track plots. The results are presented in Annex I of this report.
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Scour Hole Assessment

An assessment of the potential for a scour hole to develop owing to the modified flow
patterns arising from the reclamation was made using the results from the 50m model.
In previcus studies (Reference 7.17), it was concluded that dry season spring tide
conditions, in the absence of wave action, generated the largest bed stresses in Hong
Kong waters and would be the controlling factor for erosion of natural marine mud
deposits if reclamation works caused local acceleration of the tidal flows. CED carried
out simulations of dry season tidal flows using the WAHMO models on a 50m grid for
both existing conditions and when the seawalls and public dump development had
reached the point where a 100m wide channel had been created.

For the marine muds likely to be found on the bed, the peak depth mean velocity at
which erosion of the sea bed would begin should lie in the range 0.6m/s to 0.7m/s
(Reference 7.18) where the surface mud deposits are assumed to have a critical shear
stress for erosion of 0.4N/m2, If erosion takes place, as the bed surface mud is croded,
the newly exposed denser mud deposits are assumed to dilate so that erosion will always
continue as long as the shear stress exceeds 0.4N/m2. Eventually, either an inerodible
bed material would be exposed or the increase in water depth caused by the erosion
would result in reduced water speeds and further erosion would cease.

From the simulations of existing conditions (Figure 7.7) and the simulation of the 100m
wide channel (Figure 7.8),it can be seen that the model predicts that in the channel
along the southern shore of Green Island, the water speeds will increase from the order
of 0.2m/s to 0.4m/s-0.6m/s in both the surface and bed layers. It could be expected that
some erosion of the bed material will take place until the scour hole formed results in

~ reduced water speeds such that no further erosion takes place. In Reference 7.17,it was

assumed that water depths would increase in proportion to the increase in water speeds
cxcept in areas where the original water speed was less than 0.5m/s. In Reference 7.19,
the background theory and method of calculation of erosion of marine mud under tidal
currents is given and, for the water depths expected in the channel, with peak speeds of
0.6m/s or less, it is expected that bed stre:ses would barely reach 0.4N/m? and any
erosion of the sea bed would be minimal. With peak bed stresses very close to the
equilibrium value, the rate of any erosion would be very small. '

Although the model uses a relatively fine resolution of 50m, the channel is only 100m
wide and it is possible that the model may have underpredicted peak speeds in the
narrow channel. However, based on this preliminary assessment of the model results, it
is not thought that a significant scour hole would develop. Any local erosion of the sea
bed in the channel would be expected to take place at a rate of the order of 10-
30cm/year.

If scour does occur it will only be after the Sulphur Channel has been reduced to 100m
in width and dredging activities have stopped. The environmental impact of sediments
lost to the water column through scour, therefore, will not be concurrent with sediment
losses arising from dredging activities and their cumulative effect does therefore not need
to be considered. Any scour of the sea bed would occur on the falling ebb tide when
tidal flows are sufficiently strong and, if dumping operations are confined to the rising
flood tide only, then any sediment lost during dumping would not have an additive impact
on any suspended sediment derived from erosion of the sea bed.

The analysis carried out has been based on a brief assessment of the model results and
known mud properties and it is concluded that a significant scour hole would not develop
although there could be some local bed erosion (excluding scour at, for example, the ends
of the sea walls caused by very local flow accelerations). A more detailed assessment
would be required to refine the estimated rate and extent of any erosion.
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Sediment Plume Modelling

In order to assess the impact of the dredging activity and dumping a sediment plume
model was used fo determine the excursion of the suspended solids plume and to
investigate increases in concentration which might be expected to occur in the vicinity of
the marine water intakes and the mariculture zones.

Sediment plume transport modelling has been carried out in order to determine possible
effects of dredging for the seawall construction and subsequent dumping of waste on the
sensitive receivers identified.

The sediment plume simulations were based on the 100m grid WAHMO two dimensional
two layer model of dry season spring tidal flows set up by the Civil Engineering
Department of the Hong Kong Government.

Scenarios

The conditions simulated were: Case 2, simulation of spoil losses during the dredging
along the line of the seawall ("Dredging Condition"); and Case 3, following partial
construction of the seawalls to examine the sediment plumes arising from the losses of
fine material to suspension during dumping activities ("Dumping Condition").

Loads - Dredging Condition (Construction Phase)

The dredging operations were represented by four sediment sources in the model. These
were positioned at regular intervals along the line of the proposed western wall of the
reclamation area between Green Island and Hong Kong Island. The source distribution
was designed to simulate the movement of a dredger along the line of the wall.

The so'urce terms were derived by assuming that 190,000m’ of sediment are to be
dredged over a one week pericd, that dredging is continuous over that time, that the

-sediment dry density is 488kg/m® and that 3% of the dredged material willbe lost to the

water column as fines. The certainty of the rate of loss is low and values of 3% and 5%,
based on the expected range of losses, have both been used in previous similar studies;
as a guide to sensitivity, sediment concentration at any point would simply have been 1.6
times those reported if the 5% value had been adopted. The extent of the plume is
determined by the hydrodynamic conditions and rate of re-deposition of the sediment
losses.

" The calcutated sediment losses were divided equally between the four sources. In order

to examine worst case conditions, the spoil losses were assumed to enmter the water
column at the sea surface in order to minimise any immediate re-settling of the sediment
to the sea bed. The model was run for three consecutive tidal cycles to allow the
sediment plume to develop and w.e plots of the model results were taken from the third
tide of the sequence.

Loads - Dumping Condition (Operational Phase)

The source term was initially derived by using the given dumping rate of
1,300,000m’/year and assuming a 10 hour working day for 295 days in the year
(440m*/hour) and the model was run to simulate a continuous dumping operation using
this dumping rate. In practice, the dumping would be intermittent and only occur for 10
hours per day but, in the simulations, continuous dumping was assumed in order to
ensure the simulation covered dumping at the expected rate at all states of the tidal cycle.
The simulations, therefore, may have overestimated the larger area background
concentrations generated by the dumping but willnot have underestimated the more local
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area sediment plumes which would be generated during and shortly after dumping.

Following completion of the simulations, it was agreed between CED and EPD to allow
dumping on the rising flood tide only to reduce sediment losses to the East Lamma
Channel. Flood tide conditions (assumed to extend from low water slack tide until the
tidal flows reverse) can be assumed to persist for between 12 and 16 hours per day
depending on the particular tidal conditions at any time. This tidal window is longer
than the 10 hour working day assumed in calculating the sediment loss rates and so the
sediment loss rate during dumping for this mode of operation will be no larger than that
calculated below assuming a 10 hour working day. The impact of the different modes of
operation of the dump are discussed further below.

It was estimated that the fines content of the dump material would lie in the range of
15% to 30% by volume and a mean value of 22.5% was used to estimate the losses to
suspension, It is to be expected that the particle size distribution of the dump material
will be more variable than natural marine sediments where sorting by tidal currents may
reduce the range of particle sizes in any particular sample.

In the absence of more detailed information on the nature and variability of the dump
material, it was decided to retain the same mass of fines per cubic metre of dump
material (488kgm) as for the natural marine mud and this assumption is discussed further
below. Assuming 3% losses to suspension as before, the source term was divided equally
over 5 sources spread over the extent of the dumping area and fines were released
throughout the water column in order to allow some sediment to be trapped behind the
submerged seawalls if hydraulic conditions allow,

The model was run for three consecutive tidal cycleS with all model results being plotted
from the third tide.

Sediment Transport - Dredging Condition (Construction Phase)

During the dry season spring tide Case 2 (Annex I, Figures 1 and 2), the suspended mud
plume on the ebb tide extends south south east from the dredging site into the East
Lamma Channel (Annex II Figures la-d). On the flood tide (Annex II Figures le-f) the
plume is directed towards Green Island and around its western side. At the time of high
water slack, Annex Il Figures 1g-h, the suspended mud concentrations throughout the

~plume are less than 10ppm except close to the sediment sources. The only contact the

plume makes with the coastline occurs south east of Green Island at peak ebb flows and
at low water where the plume is within a few hundred metres of Hong Kong Island.
Concentrations in this area, however, are less than 5ppm.

Some of the spoil lost to suspension settles to the sea bed over a relatively narrow area
defined by the area impacted by the plume and the local hydraulic conditions (Annex II
Figures 2a-d). By comparing the deposits at high slack water (Annex II Figure 2d) and
at peak ebb tide flows (Annex II, Figure 2a), some resuspension of mud deposits can be
seen. Where the simulated deposition occurs near to the shoreline (apart from that of
Green Island itself) deposits are less than 0.l1kg/m’ in three days; approximately
0.03kg/m¥day. This is equivalent to a deposition rate of lmm or less in three days.
Even around the area to be dredged and the area extending north of Green Island,
deposition rates are less than lkg/m’® in three full tidal cycles, equivalent to only 2mm
deposition in 3 days.

Long term bed levels in the area to be affected by the deposition are, on the whole,
stable. It is highly probable that the spoil deposits will not consolidate fully and will be
relatively easily re-eroded during subsequent storm events and be dispersed over a larger
area (Ref. 7.15).
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Sediment Transport - Dumping Condition (Operational Phase)

Assuming a continuous loss rate of 440m3%hour (7.61), during the ebb tide (Annex II
Figures 3a, 3b) the suspended mud plume extends south south east parallel to the coast
of Hong Kong Island. In the upper layer, concentrations are generally less than Sppm
with only a few isolated areas with concentrations between 5 and 10 ppm. In the lower
layer, concentrations are generally less than 15ppm, except for a small isolated area
offshore of Hong Kong Island which may have been generated by re-erosion of settled
material. In practice, if dumping only takes place for 10 hours per day, the general
background concentrations would be lower than predicted but the sediment plume
extending directly from the dump site should be appropriate. The simulations showed
that suspended sediment concentrations and the extent of the plumes reduced quite
rapidly towards high water slack tide where only the immediate area of the dump site
experiences concenirations greater than Ippm. If dumping is then stopped on the ebb
tide, any residual sediment in suspension at high water slack over the dump site should
be dispersed very rapidly and any elevations in sediment concentrations in the East
Lamma Channel would be small and short lived. Having used the continuous dumping
rate in the simulations, the model results already reflect conditions for dumping at the
appropriate rate on the rising flood tide perhaps overestimating the suspended sediment
concentrations slightly.

The area in which the dumping is taking place has concentrations which tend to be higher
for most stages of the tide. At low water slack (Annex II Figures 3c, 3d), the plume still
extends south south east with concentrations in the upper layer being less thar Sppm
whilst those in the lower layer are less than 10ppm. At times of peak flood and high
water (Annex IT Figures 3e-h) the plume stays close to Green Island with a small plume
extending around the eastern side of the Island in which concentrations of the order of
15ppm occur in the upper layer. Concentrations exceed 1ppm about three hundred
metres offshore of Hong Kong Island.

Although some resuspension of mud deposits occurs during the tidal cycle, a general
accumulation of deposits during the tide can be seen in Annex II Figures 4a-d. Along
the coast of Hong Kong Island south east of Green Island, deposits are less than
0.5kg/m’ over three days. A few hundred metres offshore, the deposition rate reaches
approximately lkg/m’ in the three day period. :

Deposition near the dump site (Annex II Figures 4a-d) exceed 1kg/m® as was expected.
An area extending north of the eastern side of Green Island has deposits of up to
lkg/m?, It should be noted that, as for the dredging losses, fines deposited on the sea
bed in areas which are naturally stable can be expected to be re-eroded during storm
conditions and subsequently dispersed. No significant loss of depth is expected to be
caused by the accumulation of fine material lost to suspension during the dumping
operations.

Evaluation of the sediment plume modelling results

Comparison of the sediment plumes generated by dredging and dumping show that, for
the dumping operation, surface layer concentrations are lower but bed layer
concentrations are higher than for the dredging operation. The maximum possible loss
rate for dumping (if all fine material was assumed to go into suspension) could be up to
3 times larger than the losses during dredging operations but there must be some
uncertainty in the rate of loss of fine material. Unlike the natural sea bed, it is to be
expected that there will be considerable variability in the fines content of each load of
dump material. Much of the fine material could be granular behaving more like sand
than mud in the water column and this material willsetile to the bed much more quickly
than mud with a subsequent reduction in the concentration of suspended material in the
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plume. The results from the plume simulations should be considered to indicate the
extent of the plume which would form under dry season spring tide conditions.

Figure 7.2 shows the location of the identified sensitive receivers within the area of the
sediment plume model. Examination of the flow vectors for wet and dry season, spring
and neap tides indicated that the worst-case conditions would occur for dry season spring
tides. The concentration contours of the plume in the upper and lower layers calculated
at four states of the tide (peak ebb, low water slack, peak flood and high water slack) are
shown in Figures 1-4 in Annex II.

The predicted increases in concentration when superimposed on background levels are
compared with the concentrations which might result in water quality problems for the
sensitive receivers. Background concentrations of suspended solids in Hong Kong Island
West, Victoria Harbour West, four locations in the vicinity of Belcher Bay (Ref, 7.5) and
from specific intensive surveys carried out in the region of Green Island for this study
(Ref. 7.6) are given in Table 7.10.

It is clear from a comparison of the concentration contour plots that the lowest contour
of the plume +1mg/l does not reach as far as the seawater intakes on the western side
of the Kowleon Peninsular, Tsing Yi Island or those in the vicinity of the Macau Ferry
Terminal. Those which are within the excursion length of the +1mg/l contour are the
WSD intake at Kennedy Town and the proposed intake at Telegraph Bay. The
mariculture zones at Lo Tik Wan and Sok Kwu Wan on the east side of Lamma Island
are sufficiently far away from the dredging and dumping zone not to be within the area
of travel of the +1mg/l concentration boundary of the plume.

Water Quality Modelling

The two dimensional, two layer tidal water quality model used for this study is one of the
WAHMO suite of models. For this study it has been run to a grid size of 100m using
flow results files produced by CED from which information on the depth of the cells and
on the two horizontal flow component: at each of the cell faces are obtained.

The model calculates the distribution of 15 substances; there are also a number of
derived quantities such as benthic oxygen demand. The basic equation that the model
solves for each of the 15 substances is the two-dimensional conservation of mass equation
which deals with effects of advection (flow), diffusion (mixing), interactions
(transformation and decay) and loading. There is a separate equation for each layer and
allowance is made for vertical flow and mixing between layers. The equations are solved
using finite difference methods. The data input to the model consists of the effluent
loadings, the chemical and algal rate coefficients, the incident light, the open boundary
conditions and the water depths and flows from the hydrodynamic model. The resulting
water quality over a full tidal cycle is then predicted throughout the whole model area
and detailed water quality results plotted out over that cycle (time-history plots) at a
number of pre-specified locations.

The resuits of simulations are output in two forms. The first, in the form of the time
history plots, shows the concentrations of dissolved oxygen expressed as % saturation,
BOD, ammeniacal nitrogen, oxidised nitrogen, organic nitrogen, chlorophyll_a, suspended
solids and E. coli over a full tidal cycle in the upper and lower layers of the model for
each scenaric compared with the baseline condition. For the second form of output,
tidally averaged concentrations are given in tabular form for all of the stations including
all of those used in the model calibration. Both sets of output are presented in Annex
III of this report.
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Scenarios

Four layouts were simulated for four tide types (i.e. all combinations of wet and dry
season, spring and neap tides). The four layouts were:

Existing conditions - for calibration purposes;

Baseline conditions - including a number of reclamations that will be in place by the time
the Green Island reclamations start;

Scenario 1 - having the same shoreline as the baseline, but with changes in depths
associated with the submerged seawalls;

Full Scenario - the final reclamation.

Pollution Loads
Allloads discharging within the model boundaries were included, based on the WAHMO

model loads and updated with available Sewage Master Plan data. Details of loads in the
neighbourhood of Green Island are shown in Tables 7.16 and 7.17 and their locations

. in Fig 7.4. For the Full Scenario five small outfalls, labelled HH to LL, were re-

positioned to the southern boundary of the reclamation.
Existing Conditions - Model Calibration

In order to ensure that the comparisons between baseline and scenario situations were
done under realistic conditions, a form of calibration was carried out using four sets of
available data. = The first set of data was that used for calibration of the original
WAHMO model. Seventeen of those stations, numbers 2 to 18, were within the current
model boundaries. This data set consists of time-series measurements over approximately
one tidal cycle and was obtained in 1987.

The second set of data comprised routine measurements taken in 1991 for four EPD
monitoring stations within the model, labelled WM1, WM2, VM7 and VMS8. This data
set comprised maximum and minimum values over the year, so the same data were used
for each tide/season combination.

The third set of data comprised 3 points surveyed in September 1993 under this study,
labelled GI_A, GI B and GI C. These data were only avallable for wet season

compar isons.

The fourth data set was the WAHMO survey data of 1992 and 1993. Only one point lay
within the present model grid, labelled WQ7.
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Table 7.16 : Pollution Loads from Surface and Storm Water Discharges and Three Additional Foul

Sewers into the Project Area - Model Calibration

Pollution Load (kg/day)

Source Identifier
BOD COoDb TKN
TU 2964 7946 332
v 298 626 238
W 145 305 25
X 393 704 58
Y 320 1120 43
4 731 1690 58
AA 760 1673 87
BB 437 929 43
cc 298 639 30
DD 76 159 14
” EEV 146 308 28
FF 79 171 11
GG 30 68 2
HH 19 44 1
II ,19 44 1
1 22 49 1
KK 11 24 1
LLMM 11 24 1
Davis St. Sewer, D . 383
North St. Sewer; N 330
Queen’s Rd. West 232
Sewer,
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Table 7.17: Pollution Loads from Surface and Storm Water and the Undiverted Foul
Sewer Discharges into the Project Area - Scenarios.

Pollution Load (kg/day)
Source Identifier
BOD CcODb TKN
T 1482 3973 166
Eastern Collector 2318 5608 487
Box Culvert
U, V.W.X)
Western 1811 4483 188
Collector
Box Culvert
(Y,Z,AA)
BB 437 929 43
cC 298 639 30
DD 76 - 159 14
EE 146 308 28
FF 79 171 11
GG 30 68 2
HH 19 44 1
II 19 44 1
1] 22 49 1
KK 11 24 1
LLMM 11 24 1
Davis St. Sewer, 383
D

These points are listed in Table 7.18 and their locations are shown in Annex II Fig 1.
Table 7.18also includes one additional point, identified as LOC1, which was used in the
comparison of baseline and scenario results. Of these 26 stations, 18 are shown in the
calibration plots: WAHMO stations WHO7 to WH09, WH12 and WH14 to WH18; EPD
monitoring stations WM1, WM2, VM7 and VMBS, survey points GI_A, GI_B, and GI_C;
and SOM station WQ7. These are indicated with an asterisk in Table 7.18.

The boundary conditions were taken from a previous model of the area produced by
EPD. These were time-variant conditions.

Most parameters remained constant throughout the study. The values used are shown
in Table 7.19;those indicated with an asterisk were adjusted from the WAHMO values
to obtain the calibration.

A number of constants were changed between wet and dry season as shown in Table 7.20.
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Table 7.18 : Green Island Reclamation - Modelling Station Identification

No. 1D Description Easting Northin
1 WHO02 WAHMO station No. 2 841635 816823
2 WHO03 " "3 838904 818207
3 WHO04 " "4 838801 817450
4 WHO0S " "5 836208 816306
5 WHO6 " " e 836036 816585
6 * WHO7 " T 834799 818004
7 * WHOS " "8 834009 817247
8 * WHO09 " " "o 832601 817506
9 * WH10 " ""10 833065 819000
10 WHll " L B | 832550 820994
11 * WHI12 " " "12 830318 821493
12 WH13 " " "13 827349 325204
13 * WH14 " "oo"14 829682 819131
14 * T WHI15 " * o "15 828186 815902
15 * WHI16 " ""16 827000 815995
16 * WH17 " R 826000 809998
17 * WH18 " " "18 831035 812376
18 * WMI1 EPD Monitoring station 830692 812468
19 * WM2 i " " 827859 816197
20 * VM7 " " " 832515 817487
21 * VM8 " " " 830368 817119
22 * GL A 1993 Green I. survey Point A 830490 816050
23 * GIL B 1993 Green I. survey Point B 830265 816440
24 * GIL C 1993 Green L. survey Point C 829645 815676
25 * wQ7 SOM Station WQ7 827221 811455
26 Loc1 Additional location 831325 816825
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Table 7.19 : Water Quality Model Calibration Parameter Values.

Parameter Value
EX, EY 10.0
EXC, EYC 0.0
SBEDC 100.0
DKC 0.23
DKN 0.23
DKAM 0.20
DKON 0.05
ASP 0.55
ALP 0.07
ASR 0.05
ALR 0.05
HNS 0.03
TIK 2.6%
QCN 7.0
QCCHL 0.15%*
QCP 50.0
FREAR 1.5
RESPMAX 20.0
ROXN 0.06
SETTLING 0.08
EROSION VELOCITY 1.2
TAUD 0.10
TAUE 0.2
SSDEPMIN 3.0
EXTS 0.03
TSODARK 36.0
TOOLIGHT 1.2
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The model was run over 14 tides and results obtained over the final tide. The first 10
tides were run on a coarse 900 m grid, the next two on a 300 m grid and the final two
on the 100 m grid. Output was produced every third time step, i.e.,hourly, starting with
the first step of a tide. There were therefore the same number of points (25) output
from both the 25 hour (75 step) wet season tides and the 24 hour 20 minute (73 step) dry
season neap tide. The dry season spring tide of 25 hours 20 minutes {76 steps) produced
26 points.

Table 7.20 : Water Quality Model constants

Parameter Units Wet Season | Dry

' Season
Vertical diffusion m#/s 0.000001 0.01
coefficient
Air temperature °C 28 16
Day length Hours 13.3 11.0
Radiation input MI/m3day | 19 12

Baseline Conditions

For the baseline conditions, the only changes in addition to those already incorporated
in the flow files were the relocation of a number of loads that would otherwise be on
land together with modifications in loads taking account of proposed changes in the
outfall locations associated with the Belcher Bay Reclamation. Boundary conditions used
were the same as for the equivalent calibration run.

Results from the model run were output at all 26 stations in Table 7.18. The results were
stored and used for comparison with the results from the scenario runs in the form of
time series plots at a subset of I stations: WAHMO station WHI14; the 4 EPD
monitoring points WM1, WM2, VM7 and VMS; the three 1993 survey locations, GI_A,
GI_B, and GI_C; SOM station WQ7; and additional location LLOC1. The locations of the
monitoring points are shown in Annex III Fig 2. Average values over a tide, at all 26
stations in Table 7.18and in each layer, were also calculated and are presented in tables
in Annex III Appendix 2 under each Scenario.

Scenarios

Scenario I required the inclusion of the submerged seawalls to a depth of -8.00mPD and
50% filling to -10.0m PD as defined at the end of Stage I of the Sequence of Works,

. simplified in the flow model files to represent walls and fill both being to -8.0mPD. The

Full Scenario required the completion of the project with the closure of the Sulphur
Channel as defined by the completion of Stage III of the Schedule of Works.

Results were generated for the same ten time-history locations that were used in the

baseline simulation so that comparisons could be made. Full results are presented in
Annex IIT Appendices 3 and 4.
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Bacterial Dispersion Modelling
Intreduction

The WAHMO two layer bacterial dispersion model, driven by the 50 m grid
hydrodynamic data files provided by the CED, was used to investigate the possible impact
of the construction, operation and final configuration of the Green Island Public Dump
Reclamation on the dispersion of bacteria from the outfalls in the immediate vicinity of
the works area.

The bacterial dispersion model simulates bacterial discharges by releasing many particles
over a tidal cycle from a zone above an outfall representing the effective starting point
of the plume after the processes of initial dilution and buoyant spreading have taken
place. For a deep outfall in stratified water this zone could represent an initial field
trapped at some distance below the surface. Particles are moved by the tidal currents as
supplied in the flow files and diffused by a random walk process in 3 dimensions, with
the length of the random walk step depending on a diffusion coefficient. Numbers of

" bacteria associated with each particle are evaluated according to time of day of discharge

as discharge rates are assumed to follow a given diurnal pattern, and these numbers are
reduced according to the appropriate decay rate taken from a diurnal profile of T90, the
time taken for a 90% reduction in bacterial numbers. At each hour of the day
concentrations are estimated by dividing the tota! number of bacteria in each model cell
by the volume of that cell.

The model was previously calibrated during the WAHMO studies against dye releases
through Wan Chai East Outfall into Victoria Harbour in 1987 and experiments were also
carried out measuring bacterial decay in containers exposed to natural radiation during
the WAHMO Siudy. Rates of diffusion and bacterial decay are expensive to measure for
individual studies and the values used in previous studies in this area are considered
acceptable for the purpose of comparing the effects of changing flow patterns on the
relative changes in distribution of bacterial concentration.

Four different scenarios were investigated:

® Baseline model includes other reclamations and developments in place at the
time of the project but not the dump itself (hydrodynamic model
reference Case 2)

& Scenario 1 model includes depth changes associated with completion of the
seawalls to -8m PD (hydrodynamic model reference Case 3)

® Scenario 2 model includes particlclosure of the Sulphur Channel to 100m width
{hydrodynamic model reference Case 4)

® Full Scenario model  includes completed reclamation (hydrodynamic model
reference Case 5)

The Baseline, Scenario 1 and Full Scenario are the same conditions as those simulated
by the tidal water quality model. Scenario 2 is additional, enabled by the finer resolution
of the 50m model to investigate the effects of the 100m wide channel.

Following the completion of the runs described it was observed that the loads from
Qutfalls Y and Z had been omitted from the loading file. A further run of the dry
season spring tide baseline condition was therefore carried out with corrected loads to
assess the significance of this omission. During this run a higher BOD to E.coli
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conversion factor (1.20) was applied to the remaining foul sewer outfall from Davis
Street. '

Loads

Details of the outfalls and their respective loads are provided in Table 7.21below. In
determining the E.coli values for the stormwater outfalls from the BOD loadings
associated with each outfall, the Sewerage Master Plan ratio of 0.74 for Drainage Area
35 was applied.

Table 7.21. Points of discharge and E.coli loadings used in baseline modelling

Outfall Ref Easting Northing Load
10'%s
Original

T 831850 816600 1.10 1.10

U, v.wW 831550 816350 .72 1.72

Y, Z,AA 831220 816180 0.56 1.34

BB 831084 816150 0.33 0.33

CC 831012 816140 0.22 0.22

DD 830877 816100 0.06 0.06

EE 830742 816080 0.11 0.11

FF 830649 816040 0.06 0.06

GG 830446 815960 0.02 0.02

HH 830252 815860 0.01 0.01

I 830188 815820 0.01 0.01

JI* 830050 815600 0.01 -

JILKK,LL* 829950 815313 0.01 0.03

D (Foul sewer) 831048 816250 0.28 0.45
NB: * Because of the re-distribution of particles to simulate the revised loading pattern for the dry season spring
;ig{e_ Il:lI:;run. the load at outfall JJ was too small to be modelled independently so this load was combined with
7.101 The modelled outfalls and their loads represent the cases derived for baseline conditions

under the sewerage impact element of the Green Island study and are the same as those
used in the two layer tidal water quality simulations. In the first scenario the coastline
remains unchanged from the baseline condition and the same outfall positions were used.
For Scenario 2 the width of the Sulphur Channel between Green Island and Hong Kong
Island is greatly reduced as the development ot the reclamation progresses and the small
outfalls discharging there, HH to LL are all diverted to the South-Western edge of the
reclamation. The compleied reclamation, Scenario 3, assumes the same diversion.
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Modelling Parameters

Parameter values which are consistent with those applied in recent relevant studies (eg
Tsing Yi Duplicate South Bridge; Hong Kong Convention and Exhibition Centre
Extension) have been used in the model for this study.

The diurnal profiles of loading and decay are shown in the Table 7.22 below. Loads

varied between about 40% of average around 4:00am to about 140% around 10:00am
and 8:00 pm, T90 from 40h at night to 4h through the day.
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Table 7.22  Load Variations (expressed as percentage of average load) and T,, (hrs),
for each % hour period, starting at midnight.

Period (% hour) Load (%) Tyy (hrs)
1 ©78.0 40.0
2 62.0 40.0
3 50.0 40.0
4 45.0 40.0
5 40.0 40.0
6 39.0 40.0
7 38.0 40.0
8 38.0 40.0
9 37.0 40.0
10 40.0 40.0
11 42.0 40.0
12 57.0 30.0
13 72.0 20.0
14 81.0 10.0
15 110.0 4.0
16 122.0 4.0
17 134.0 4.0
18 138.0 4.0
19 138.0 4.0

20 141.0 4.0
21 135.0 4.0
22 133.0 4.0
23 130.0 4.0
24 129.0 4.0
25 128.0 4.0
26 ©120.0 4.0
27 112.0 4.0
28 108.0 4.0
29 105.0 4.0

.30 95.0 4.0
31 88.0 4.0
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Table7.22 (continued). Load Variations (expressed as percentage of average load) and T, (hrs), for
each % hour period, starting at midnight.

7.104

7.105

7.106

7.107

Period (%2 hour) Load (%) Ty (hrs)
L —— |
32 89.0 4.0
33 ' 90.0 4.0
34 94.0 4.0
35 102.0 4.0
36 : 114.0 4.0
37 130.0 4.0
38 136.0 10.0
39 142.0 20.0
40 141.0 30.0
41 140.0 , -40.0
2 138.0 40.0
43 135.0 40.0
44 130.0 40.0
45 125.0 £ 40.0
46 113.0 40.0
47 100.0 40.0
48 .0 40.0

The horizontal diffusion coefficient is 5 m*/s and the vertical diffusion coefficient is 0.003
m?%s with no restriction of diffusion across the interface between top and bottom layers.
The number of particles released is 100,000and the number of tides in each run is two.

The release zone for all outfalls during the dry season was taken as the top 40% of the
upper layer because the extent of stratification was expected to be small. In the wet
season the same zone was used for the short storm outfalls, but for the longer foul
discharge (D in Table 7.21)it has been assumed that the plume would initially be trapped
below the surface, being sited from 40% to 80% of the upper layer below the surface.

Results Output

The display window has been chosen to contain the plumes generated by the outfalls and
thus extends from over 1 km West of Green Island to nearly 1 km East of Shek Tong
Tsui.

The locations for which time history plots are provided are the stations used for
comparison of water quality predictions which show some influence from the outfalls in
the study area. These are called WM2 and VME& (EPD monitoring stations), GI_A,
GI B and GI C (observation stations used in September 1993 to measure existing
conditions in the vicinity of Green Island to help calibration of the water quality model)
and LOC1 (some 0.5km off Shek Tong Tsui). In the runs of the bacterial dispersion
model, the computational cells are squares of side 100m centred on the stations. The
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positions and details of these positions are given in Table 7.23.

The plots are given in Figures 7.9t0 7.12. They show the concentrations for wet season
neap tide and dry season spring tide conditions in the upper and lower layers of the water
column for each scenario compared with the baseline condition. Figure 7.9compares the
"before" and "after” predictions following the revision of loads described in 7.98, and
indicates that the significance of the effect of these alterations is limited.

Table 7.23 - Bacterial Dispersion Modelling Station Identification

No.

ID Description ' Easting Northing

WM2 EPD Monitbring Station 827859 816197

VM8 EPD Monitoring Station 830368 817119

GLA 1993 Green I. survey Point A 830490 816050

G B 1993 Green I. survey Point B 830265 816440

GI C 1993 Green L survey Point C | 829645 815676

1LOC1 Additional location 831325 816825

7.109

7.110

Results are also presented in the form of computer graphics animations. The discs which
will allow the results to be viewed for both tides, both layers together with instructions
for performing the runs have been submitted separately.

Comparison of predicted values with observed values

In the context of the very high variability normally experienced with this parameter, the
range of concentrations of E. coli (No/100 ml) predicted by the model for the Baseline
condition and those determined during the intensive water quality surveys at locations

GI_A, GI_B and GI_C are broadly in agreement.

Table 7.24 - Summary of predicted and observed E.coli values

Season/tide Location Survey E.coli Model Baseline

ne/100ml E.coli, no/100ml

GLA 100 - 1800 20 - 6000
Dry Spring GL B 36 - 6000 1 - 1000
GILC 160 - 1200 1- 600

A 260 - 2700 10 - 6000
1B 260 - 3000 8 - 1200
C 100 - 1100 . - 1-1200

Wet Neap

7.111

Sensitive Receivers

In the immediate vicinity of the works the only sensitive receiver in relation to bacterial
quality for whom a quality objective is defined is the Kennedy Town sea water pumping
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7.113

7.114

T.115

7.116

7.117

7.118

7.119

station. The relevant target limit is a count less than 20,000E. coli/100 ml. The two time
series locations which can be used to provide information on the predicted concentrations

are GI_B and LOC1. The predicted values at these stations do not exceed this target for
any of the modelled conditions.

Impact of Construction Activities
Sediment Plume

The construction of the sea walls could require the removal of a thickness up to 14 m of
existing sediments. During their removal some of the finer materials wiil be lost to the

water column and transported out of the immediate works area, forming a plume of
increased suspended solids.

During the peak ebb tide the plume extends for 5,500 m in a south easterly direction
along the north side of the East Lamma Channel giving a concentration increase in the
upper 10 m thick layer which is almost totally restricted to between 1 and 5 mg/l. The
+1mg/l boundary is approximately 250 m off-shore in the region of the proposed
seawater intake at Telegraph Bay. In the lower layer concentrations towards the
extreme end of the plume increase by between 5 and 10 mg/l.

At low water slack the plume in the upper layer begins to break up and concentrations
to the immediate south west of the dredging area increase by between 10 and 15 mg/l.
In the lower layer the concentrations show no further increase but the plume has
extended further south-eastward.

At peak flood the plume is smaller than at peak ebb and is confined to the immediate
vicinity of Green Island. At both the Kennedy Town seawater intake and the Telegraph
Bay intake the concentrations of suspended solids are predicted not to increase above the
background.

At high water slack the extent of the plume boundary reaches approximately 3km north
by north north east of Green Island and shows no movement eastward towards the
Kennedy Town seawater intake. The plume in the lower layer shows a similar northward
excursion but with some spreading to the eastern side of Green Island. However this still
does not reach the vicinity of the Kennedy Town seawater intake.

Impact on Sensitive Receivers

The sediment plume modelling has indicated that the power station intakes on Tsing Yi
Island and the mariculture zones are sufficiently far away from the proposed works area
to be unaffected by any plume of suspended solids plume generated during the works
operations.

The WSD have a target value for suspended solids in the sea water to be taken for
flushing purposes and it is clear from an examination of the data presented in Table 7.10
that the depth averaged annual mean concentrations reported as part of the EPD routine
monitoring programme and the average reported during the Belcher Bay baseline survey
meet the objective of 10mg/l. However the maximum values exceed the WQO by at least
a factor of 2 and at worst by a factor of almost 7. The sediment plume modelling has
predicted that at no time does the plume impinge on either the existing Kennedy Town
or the proposed Telegraph Bay intake stations and consequently it will not give rise to
increases in the suspended solids at the intakes. '

Data for the chemical oxygen demand of sediments in the vicinity of the Western
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Harbour Crossing (Ref. 7.9)and more recently from the EPD sediment quality data base
is in the region of 34,500mg0O/kg sediment. Using a similar assumption to that made
in the Western Harbour Crossing that the ratio of BOD to COD is 0.5the total sediment
oxygen demand is 51,750mg/kg (equivalent to 0.05mgO/mg sediment). The sediment
plume modelling has shown that, within the main body of the sediment plume, the
increase in suspended solids lies within the range 1-5 mg/l. The combined BOD and
COD which would be associated with such an increase is between 0.05and 0.25 mg/l.

The sediment plume during the dredging phase remains predominantly to the west of
Victoria Harbour where values of dissolved oxygen at locations GI_A, GI_B, GI C, VMS,
WH14 and WM]1 are generally in excess of 70% saturation (>5mg/l). The additional
oxygen demand exerted by the plume is unlikely to have any significant effect on the
water quality. -

Sediment-associated ammoniacal nitrogen in the Western Harbour Crossing Report is
given as 10 mgN/kg dry sediment. As in the case for sediment COD this is equivalent
to 1x10° mgN/mg dry sediment and would give rise to increases of up to 5x10° mgN/l
in the main part of the plume. Such an increase will not have any significant effect on
the development of phytoplankton. '

There will be temporary deposition of fine sediment resulting from the settling from the
plume. The sediment dwelling in-fauna livingin the area over which the plume deposits
the sediment will be capable of maintaining burrows under the conditions of the
predicted rates of sedimentation of between 0.3 and 0.7 mm/day.

The certainty of the rate of loss of sediment is low and values of 3% and 5%, based on
the expected range of losses, have been used in previous similar studies. The
concentrations presented in this report assume a 3% loss. As a guide to sensitivity,
sediment concentrations would simply have been 1.6times those reported if the 5% value
had been adopted (ie 10 mg/l and 15 mg/l would have become 16 mg/l and 24 mg/l
respectively). The extent of impact of the plume is not affected by the choice of loss rate
and if the higher concentrations were to be assumed the conclusions of this study would
be the same.

Water Quality

Water depth will be reduced to 8 m for a large part of the Sulphur Channel which will
result in alterations in the pattern of flow between Hong Kong Island and Green Island.
These changes in flow will affect water quality through changes in the dilution and
dispersion of pollutant discharges.

Figure 7.6 shows the locations of known foul sewer and surface and storm water
discharges into the immediate vicinity of the reclamation as identified by the Central,
Western and Wan Chai West Sewerage Master Plan Study (Ref 7.16). Where these are
to be relocated as part of the Belcher Bay project the new locations were used in the
baseline and scenario simulations of the water quality model.

Scenario 1 Dry Season Neap Tide

.Dissolved Oxygen

There are no marked effects on the % saturation of dissolved oxygen. Where differences
are discernable on the time histery plots at GI_A, GI B, GI_ C and LOCI they are
decreases of less than 1% saturation averaged over the tidal cycle.

BOD _
As in the case of dissolved oxygen there are no major differences. Those departures
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7.129

7.130

7.131

7.132

7.133

7.134

7.135

7.136

7.137

7.138

7.139

7.140

from the baseline conditions at GI_A, GI B, GI C and LOCI are less than 0.03mg/1.

Ammoniacal Nitrogen
There are no marked increases in ammoniacal nitrogen at any of the locations: where
there are increases shown on the time-history plots they are less than 0.01 mgN/1.

Oxidised Nitrogen
There are no major increases in the oxidised nitrogen comcentrations; where there are
increases shown in the time-history plots these are less than (.01 mgN/1

Organic Nitrogen
There are no clear departures from the baseline conditions.

Chlorophyll
There are no changes in the concentration of Chlorophyll_a detectable at any of the
locations. '

Suspended Solids

There are small decreases in suspended solids concentrations at the four locations VMS,
GI_A, GI_B, GI_C and LOCI which are those closest to the project area. The greatest
tidally averaged decreases are approximately 0.5mg/l at GI A and GI B. ‘

E. coli
There -are small increases in the numbers of E. coli at the locations VMS, GI_A, GI B,
GI C and LOCI! and also at WQ7. The largest increase, 189/100 ml, is at LOCI.

Scenario I Dry Season Spring Tide

Dissolved Oxygen

There are no major effects on the %-saturation of dissolved oxygen; where differences
are discernable on the time history plots at VM3, GI_A, GI B, GI_C and LOC]1 they are
decreases of less than 1% saturation averaged over the tidal cycle,

BOD
As in the case of dissolved oxygen there are no marked differences. ‘Those departures
from the baseline at GI_A, GI_B, GI_ C and LOCI are less than 0.03 mg/I.

Ammoniacal Nitrogen
There are no major increases in ammoniacal nitrogen at any of the locations; where there
are increases shown on the time-history plots they are less than 0.01 mgN/L.

Oxidised Nitrogen
There are no marked increases in the oxidised nitrogen concentrations; where there are
increases shown in the time-history plots these are less than 0.01 mgN/1

Organic Nitrogen
There are no clear differences in organic nitrogen at any of the locations.

Chlorophyll
There are no differences in the concentration of Chlorophyll a detectable at any of the
locations.’ '

Suspended Solids :
There are small decreases in suspended solids concentrations at the five locations VM8,
GI_A, GI_B, GI_C and LOC1. The greatest tidally averaged decreases are approximately
1.0mg/l which occur at GI_A and GI_B. *
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E. coli :
There are no significant changes in the numbers of E. coli at any of the locations.

Scenario I Wet Season Neap Tide

Dissolved Oxygen

There are differences discernable on the time history plots at VM8, GI_A, GI B, GI C
and LOCI. Those In the upper layer are decreases of less than 1% saturation averaged
over the tidal cycle. The decreases in the lower layer at VM8, GI_A and GI_B are 1,3.3
and 3% respectively.

BOD

As in the case of dissclved oxygen there are some detectable small differences. There
are increases above the baseline at VM8 and GI_C of less than 0.03 mg/l while those in
the bottom layer at GI_A and GI B are (.24 and 0.1 mg/l respectively.

Ammoniacal Nitrogen

There are no clearly apparent increases in ammoniacal mtrogen at any of the locations
other than at GI_A and GI_B, where the increases shown in the lower layer of the time-
history plots are 0.01 mgN/l averaged over the tidal cycle.

Oxidised Nitrogen

There are no discernable increases in the oxidised nitrogen concentrations other than at
VM8, GI_ A and GI_B. These small increases in the lower layers and are 0.01,0.02 and
0.01 mgN/lL.

Organic Nitrogen

Small increases in organic nitrogen can be seen in the lower layer at VM8, GI_A and in
both layers at GI_B. At VMR the increase is 0.01mg/l; at GI_A 0.05;and at GI_B 0.01
and 0.03mg/]l in the upper and lower layers respectively.

Chlorophyll
There are small differences in the concentration of Chlorophyll a observed in the bottom
layers at VM8, GI_A and GI_B; the increases are 0.25,1.07and 0.75mg/m® respectively.

Suspended Solids

There are small differences in suspended solids concentrations at the locations GI_A and
GI_B, which are closest to the project area. The greatest tidally averaged decreases are
apprommately 0.6mg/l at GI_B.

E. coli ,
There are small increases in the numbers of E. coli at the locations GI_A, GL B and
GI_C. The largest increase, 174/100 ml, is at GI_C.

Scenario 1 Wet Season Spring Tide

Dissolved Oxygen _

There are no marked effects on the %-saturation of dissolved oxygen in the time history
plots. The small changes shown at VM8, GI_A and GI B are increases up to 1.5%

saturation in the upper layer when averaged over the tidal cycle.

BOD
There are no clearly discernable differences from the baseline conditions.
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Ammoniacal Nitrogen

There are no clear increases in ammoniacal nitrogen at any of the locations other than
at GI_A and GI_B where the increases shown in the time-history plots are 0.01 mgN/I
or less, averaged over the tidal cycle.

Oxidised Nitrogen
There are no marked changes in the oxidised nitrogen concentrations at any of the
locations.

Organic Nitrogen
There are no major changes in organic nitrogen at any of the locations. The differences
at GI_A represent a decrease of less than 0.01mgN/] averaged over the tidal cycle.

Chlorophyll
The small change in the concentration of Chlorophyll_a shown in the lower layer at GI_ A
is approximately 0.15mg/m’.

Suspended Solids
Small decreases "in suspended solids concentrations are shown at the two locations GI_A
and GI_B. The greatest tidally averaged decrcase is approximately 0.8mg/l at GI_B.

E. coli

There are small changes in the numbers of E. coli at the locations VM8, GI_A, GI B
and GI_C. The largest increase is 110/100 ml in the lower layer at GI_B. Small
decreases are also shown,

Impact of Scenario 1

Differences between the Scenario- I and the baseline conditions are indicated by the
Water Quality model and these differences are broadly restricted to the locations in the
immediate vicinity of the project area, VM8, GI_A, GI B, GI_C and LOC1. Dilution
results in the water quality at all other locations being unchanged.

During the construction phase, Scenario 1, when the scawalls are submerged to -8.0mPD
the differences are small, as described in the evaluation of the time history plots. These
differences are generally less than the limits of detection of the monitoring and analytical
methods used to measure the parameters. On no occasion do the predicted values
breach the WQO for the Western Buffer or Southern WCZs.

The nearby Belcher Bay reclamation project is likely to run concurrent with part of the
Green Island Public Dump reclamation, It has been assumed for the modelling that the
interception and diversion of storm water and outfall discharges associated with the
Belcher Bay Reclamation will have been carried out.

Bacterial Dispersion

For both Dry Spring and Wet Neap simulations there are no significant differences from
the baseline conditions at any of the six locations plotted (Figures 7.10a and 7.10b).

Mitigation Measures

Although the sediment survey undertaken in November 1993 indicated that sediments fell
into the EPD "Class C" category based on the level of cadmium and lead contamination,
a more recent survey to confirm this finding and investigate the depth of contamination
confirmed earlier expectations that the sediments are actually "Class A". Disposal of the
sediments may therefore be made in accordance with the requirements of WBTC 22/92
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for clean sediment.

The use of the automatic self monitoring systems will discourage ’short dumping’ and the
barges should be loaded in such a way as to prevent spillage during transport.

The proposed interception of the discharges from the surface and storm water outfalls
and the diversion of two foul sewer outlets along the Kenmedy Town water front
proposed in the Belcher Bay Reclamation were reflected in the water quality modelling.
Under this configuration there were no significant deteriorations in water quality.

Following completion of the reclamation, the flows from the five surface and storm water
drains discharging directly into the area to be bordered by the two sea walls will need to
be diverted. In order to avoid any unacceptable impact on the waters to the north of the
temporary seawall, they should be intercepted and diverted to a point to the south of the
intersection of the Western sea wall and the existing coastline. Examination of the flow
velocities from the 50m hydrodynamic model indicates that current speeds in this area
in the upper layer for both ebb and flood tides are in excess of 0.2 m/s.

Any unsewered discharges from the properties on the hillside above Victoria Road should
be intercepted and routed to the nearest functioning sewer.

Impact of Operational Activities

The material which will be placed in the area between the two sea walls to create the
reclamation platform is to be construction waste of particle size less than 250 mm.

CED has defined the materials which will be accepted in Public Dumps. These materials
include:

. ~ earth;

¢  building debris; and
‘. broken rock.

In order to comply with the Dumping Licence the material must be free from marine
mud, household refuse, plastic, metal, industrial and chemical waste, animal and vegetable
matter and any other material considered unsuitable. Limited amounts of timber may
be included mixed with otherwise acceptable material. This mixture has the potential to
give rise to a localised area of increased suspended solids when placed into the site and
may result in floating debris.

The operation of a rock and debris crushing plant will generate quantities of fine
materials depending on the hardness of the material being processed. Due to the nature
of the material to be reduced in size, rock, concrete, the material will be inert. During
the site construction and the subsequent operation the local water quality may be affected
by run off from rainfall from the reclamation area as a whole including the crushing plant
and water from plant washing and dust suppression. The most likely pollutants from
these sources will be suspended solids, spilled fuel and lubricants from plant.

During the construction and operation of the site there willbe a requirement for workers
on the site. Their presence gives rise to a requirement for adequate sewage treatment
and disposal. Other solid and liquid waste willbe generated during the construction and
operation. Solid wastes will be unlikely to be within the definition of the materials to be
used in'the reclamation and so should not be placed in the site.
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Sediment Plume

The sediment plume model was used to investigate the extent and magnitude of the
plume resulting from the dumping of the waste into the site,

During the peak ebb tide the surface plume resulting from dumping into the site extends,
at similar concentrations for the same distance as predicted during the dredging. In the
lower layer the peak increase in concentration is higher being between 10 and 15 mg/l
(or 16 and 24 mg/l ifa 5% loss rate is assumed instead of 3%) but this part of the plurne
does not extend as far as the proposed Telegraph Bay sea water intake.

At low water slack the surface water plume is almost totally confined to within 500m of
the dumping site and remains at least 250 m westwards of the Kennedy Town seawater
intake. The plume in the lower layer remains predominantly to the south east of the site
behaving in a similar way to the plume generated during dredging.

The peak flood tide carries the plume in the upper layer round to the east of Green
Island in a northward direction for 1,000 m but the plume is held off-shore of the
Kennedy Town waterfront. The plume in the lower layer follows a similar pattern to that
in the upper layer in which the concentrations are higher.

At high water slack the upper layer plume is similarly restricted to the immediate area
of dumping as at low water slack. The lower layer plume is generally confined to the
dump area with a concentration increase of over 15 mg/l (or 24 mg/l with 5% losses) in
the open section of the Sulphur Channel adjacent to Green Island.

Water Quality

Water quality modelling of the impact of the storm water and sewer discharges was not
carried out because the submerged secwall configuration is the same as that assumed for
the construction phase. '

Bacterial Dispersion

During Dry Spring tides the low concentrations predicted at GI B in the baseline
immediately prior to midnight are not apparent during this stage of construction.
However the predicted concentrations are lower than during the day and remain below
the target limit of 20,000/100 ml. At GI_C the concentrations are generally lower than
in the baseline and at WM2 they fall to below 1/100 ml (Figure 7.11a}.

During Wet Neap tides the concentrations at GI_B are broadly similar to the baseline
condition. Similar to the Dry Spring tide, the concentrations at GI_C are generally lower
than the baseline values (Figure 7.11b).

Mitigation Measures

The surface runoff from the area around the crushing plant should be intercepted and
settled. Trapped sediment should be disposed of within a curtained area bounded by the
sea walls.

The sediment plume model indicates that the extent of the dispersion of suspended solids
during placement of construction waste does not impact on the identified sensitive
receivers and that the increases in concentrations in the plume are small compared with
the natural range. However, it has been agreed between CED and EPD that silt curtains
willbe provided. It has also been agreed that dumping willbe restricted to the flood tide.

114



7.181

7.182

7.183

7.184

7.185

7.186

7.187

7.188

An independent auditor should be established on-site whose responsibility will be to
supervise the water quality, air and noise compliance monitoring and to report to EPD
the results of that monitoring. Condition 7 of the sample Dumping Licence requires that
the material for dumping contains no material considered unsuitable by the Dump
Supervisor. The Dump Supervisor should authorise the acceptance of each load only if
the material is suitable, The independent assessor would at random intervals audit the
checks on the material being brought to the site to ensure compliance with the licence
before the material was accepted at the site.

A limited quantity of timber is allowed to be present in the material to be dumped.
Other floating material such as plastics, insulation material and packing materials will be
present in the waste material. = Floating booms with weighted skirts should be placed at
a sufficient distance from the active dumping area to contain any floating objects. The
area contained by the boom should be cleared on a regular basis by scavenging sampans
to prevent accumulation and to protect the boom.

To minimise the effect of site run off on water quality drainage from the exposed surfaces
should be directed through a sediment trap before discharging the settled overflow. The
sediment traps should comprise below ground tanks containing baffles to reduce water
velocity sufficiently to allow the majority of the solids to settle out. The traps should also
include an underflow weir to retain spilled fuel and oils. Adequate provision for regular
inspection and digging out of the sumps must be made to maintain the design
performance. Sediment removed from the sumps should be disposed of to the upper
layers of the reclamation.

If vehicle washing is to be carried out prior to their leaving the site the washings should
also be routed through the sediment traps. Areas where fuel are stored and plant are
refuelled should be surrounded by bunds of sufficient capacity to contain losses through
spillage or leakage. Fuel storage and handling areas should be founded on an impervious
base with a drainage and collection arrangement to minimise contamination in the event
of fuel spillages.

During the construction and operation phase the contractor should provide and maintain
adequate portable toilet facilities and arrange regular collection by vehicles/barge as
appropriate to an off site disposal facility.

Covered containers should be provided for the containment of solid wastes generated on
site and provision made for their emptying or removal and replacement with disposal of

the waste to landfill. Containers for liquid waste, other than sewage, should be provided,
waste 0il from plant maintenance should be disposed of to dedicated tanks.

Impacts Following Completion

Sediment Plume

Sediment plume modelling was not required for the post-completion impact assessment.
Water Quality |

The completed reclamation will divert all’ of the previous flow through the Sulphur
Channel around the north and west sides of Green Island giving rise to further
modifications of the dilution and dispersion of pollutants.
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Full Scenario Dry Season Neap Tide

Dissolved Oxygen

Differences in the %-saturation of dissolved oxygen are discernable on the time history
plots at VM8, GI_A, GI_B, GI_C and LOC1. At GI_C the increase is 1% over the tidal
cycle while at the other sites the decreases are between 1.7 and 3.3% saturation.

BOD

As in the case of dissolved oxygen differences can be seen in the time history plots.
Those increases above the baseline at VM8, GI_A, GI_B and LOC]1 are less than 0.1mg/1
while at GI_C the decrease is 0.05 mg/l.

Ammoniacal Nitrogen :

There are small differences in ammoniacal nitrogen shown for locations VM8, GI_A,
GI_B, GI C and LOCI]. These differences are increases of between 0.01 and 0.02 mg/1
except at GI_C where a decrease of 0.01 mg/l is shown.

Oxidised Nitrogen

There are small changes shown in oxidised nitrogen at VM8, GI_A, GI_B, GI_C and
LOC1; these are increases of 0.01 mg/l except at GI_C where a decrease of less than
0.01mg/! is shown. '

Organic Nitrogen

There are no marked differences in organic nitrogen concentrations. Where there are
discernable differences on the time history plots at VM8, GI_A, GI_B, GI _C and LOCI1
they are all less than 0.01 mg/l.

Chlorophyll :
There are no changes in the concentration of Chlorophyll a detectable at any of the
locations.

Suspended Solids

Decreases in suspended solids concentrations appear at the five locations VM7, VM8,
GI_A, GI B and LOC1. The tidally averaped decreases are up to 3.5mg/l at VM8 and
GI_A. At GI_C a small increase of 0.6mg/l is shown.

E. coli

Increases in the numbers of E. coli are apparent at locations GI_A, GI_. B and a decrease
at GI C. The largest increase is 455/100 ml in the lower layer at GI B; the decrease at
GI_ C is 245/100 ml.

Full Scenario Dry Season Spring Tide

Dissolved Oxygen

There are small decreases in the % saturation of dissolved oxygen shown at VM8, GI_A,
GI_B, and LOC1; the decreases are between 3.5 and 5.5% saturation. At GI_C an
increase of 1% over the tidal cycle is shown.

BOD
Small increases in BOD from the baseline at VM8, GI_A, GI_B and LOC! are indicated
where the increases are up to 0.2 mg/l, while at GI_C the decrease is 0.06mg/l.

Ammoniacal Nitrogen

The increases in ammoniacal nitrogen at VM8, GI_A, GI_B and LOC1 are by up to 0.03
mg/l, while at GI_C the decrecase is 0.01 mgN/l.
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Oxidised Nitrogen
Oxidised nitrogen concentrations are shown to increase by up to 0.02 mg/l at VMBS,
GI_A, GI B and LOCI, while GI_C shows a decrease of less than 0.01 mg/l.

Organic Nitrogen

The indicated increases in organic nitrogen concentrations at VM8, GI_A, GI B and
LOC1 are by a maximum of 0.04 mg/l. The decrease shown at GI_C is less than
0.01mg/1.

Chlorophyll

There are no changes in the concentration of Chlorophyll a detectable at any of the
locations.

Suspended Solids
Decreases in suspended solids concentrations are shown at the four locations VM_§,
GI_A, GL B, GI C and LOC1. The greatest tidally averaged decrease is approximately
4.4mg/l at GI_A.

E coli

The numbers of E. coli are shown to increase at locatlons VM8 GI A, GI B and LOC1;
the greatest increase being at LOC1 where the concentration rises by 452/100ml. At
GI_C the concentration decreases by 300/100 ml.

Full Scenario Wet Season Spring Tide

Dissolved Oxygen

Small differences in the % saturation of dissolved oxygen are apparent in the time history
plots at VM8, GI_A, GI B, GI C and LOC]1 where there are increases up to 4.2%
saturation in the surface waters averaged over the tidal cycle.

BOD
There are no clearly discernable differences from the baseline conditions,

Ammoniacal Nitrogen

There are no distinctly identifiable differences in ammoniacal nitrogen at any of the
locations other than at GI_A, GI_B and GI_C where decreases shown in the time-history
plots are 0.01 mgN/l or less, averaged over the tidal cycle.

Oxidised Nitrogen
There are no clear differences in the oxidised nitrogen concentrations at any of the
locations.

Organic Nitrogen
There are no major changes in organic nitrogen at any of the locations. The change
shown at GI_A is less than 0.01 mgN/1 over the tidal cycle.

Chlorophyll
There are small increases in the concentration of Chlorophyll a shown at VM3, GI_A,
GI_B, GI_C and LOCI; the maximum shown is 0.5 mg/m® in the upper layer at GI A.

Suspended Solids

The time history plots show small decreases in suspended solids concentrations at the two
locations GI_A and GI_B. The greatest tidally averaged decrease is 1.8mg/l in the lower
layer at GI_B.
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E. coli
Small changes in the numbers of E. coli are shown at locations VMS GI A,GIL B,GI C

and LOC1. The largest increase is 460/100 ml in the lower layer at GI_A Small
decreases are also shown,

Full Scenario Wet Season Neap Tide

Dissolved Oxygen
There are differences discernable on the time history plots at VMS, GI_A, GI B and
GI_C. At GI_C the decrease is less than 1% saturation in the upper layer. At the other
three sites there is a decrease in the lower layer and an increase in the upper layer. The
maximum increase shown is 1.6% saturation while the decreases at GI A and GI B are
10.5% and 8.3%

BOD

As in the case of dissolved oxygen there are some detectable differences. There are
small departures from the baseline case at VM8, GI_A, GI_B and GI_C; at GI_C the
decreases are less than 0.1 mg/l. The increases in the bottom layer at GI_A and GI B
are 0.35 and 0.25 mg/l respectively and correspond to the lower oxygen saturation
identified above.

Ammoniacal Nitrogen
The increases shown for ammoniacal nitrogen at locations VM8, GI_A and GI_B in the
lower layer of the time-history plots are 0.02mgN/l averaged over the tidal cycle.

Oxidised Nitrogen

Oxidised nitrogen concentrations at VM8, GI_ A and GI_B are shown to increase in the
lower layers by 0.01,0.04 and 0.02mgN/1 and in the surface layer by 0.01,0.02and 0.01
mg/l. A decrease at GI_C of less than 0.01 mg/l is indicated.

Organic Nitrogen

Increases in organic nitrogen can be seen at LOC! and in both layers at VM8, GI_A and
GI_B; at LOC1 the increase is 0.02mg/l, at VM8 by up to 0.04mg/l, at GI_A 0.12and
at GI_B 0.09. At GI_C a decrease of 0.02mg/! is shown.

Chiorophyil

Small changes in the concentration of Chlorophyll a ar¢ shown at LOC1 as an increase
of 0.6 mg/m’. Other increases are at VM8 by 0.8 mg/m’; at GI_A 1.6and 2.6in the
surface and lower layers and at GI_B 1.6and 1.9mg/m’. At GI_C a small decrease of
less than 0.5 mg/m® is indicated.

Suspended Solids

Suspended solids concentrations are shown to decrease at the two locations GI_A and
GI_B, which are closest to the project area. The greatest tidally averaged decrease is
approximately 1.1mg/l in the bottom layer at GI_B.

E. coli

Small increases in the numbers of E. coli at the locations GI_A, GI B and the lower
layer at GI_C are indicated. The largest increase, 421/100 ml, is in the bottom layer at
Gl A,

Impact of the Completion - Full Scenario

Following completion of the reclamation (the Full Scenario) when the Sulphur Channel
is completely closed the differences predicted by the water quality model are greater at
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the time of partial closure. At location GI_C the changes show improvement in water
quality; however these changes are small and it is unlikely that they would be detectable
by a marine water monitoring programme or result in a significant improvement in the
marine environment.

The most marked effect which can be seen is that on dissolved oxygen during both wet
and dry seasons and for both tide types. The changes in oxygen %-saturation with
respect to the baseline conditions at the four locations where changes can be seen in the
time history plots are summarised in Table 7.25. The brackish surface layer covers the
entire water depth at LOCI and so only surface layer results are present.

During the dry season the differences in % saturation are all negative but at no time will
they bring about changes which would breach the WQO for the Southern and Western
Buffer WCZs. During the wet season the differences indicate that for both neap and
spring tides the level of saturation in the upper layer and also the spring tide lower layer
would tend to be increased, albeit by small amounts. During neap tides, however, the
saturation level at GI_A and GI B is reduced to approximately 50%. Even at the
ambient temperature and salinity, 23°C and 30 ppt, at a saturation concentration of 7.9
mg/l the predicted concentration (3.5 mg/l) is higher than that required to meet the

WQO at 2 m above the bed.

Table 7.25 : Dissolved Oxygen % saturation changes predicted by

Water Quality Model.
Dry Season Wet Season
Statio Neap  Tide Tide Neap  Tide : Tide
n Spring Spring
Layer : Lower " Lower Lower
Upper Upper Upper Upper Lower
-1.8 -1.8 -3.2 33 +0.3 2.4 +1.6 +1.2
VM8
GL A 3.1 -3.3 -5.5 -5.8 +2.2 -10.5 +4.3 +1.9
.GI_B -3.0 3.2 -5.1 -5.4 +1.7 -8.3 +3.4 +0.9
2.0 -3.6 -3.6 +0.2 +2.0
LCC1

Taking all the water quality parameters into account it is unlikely that any of the changes
which are predicted by the model will result in deterioration of water quality which is
either detectable visuallyor by analysis with the exception of dissolved oxygen. The effect
on DO concentrations could be detected by instruments but it is unlikely to have any
discernable effect on broader environmental quality because a similar magnitude decrease
does not occur for all tides and both seasons.

It has been suggested that the reclamation and Green Island be eventually developed to
include domestic dwellings and associated support and recreational facilities. These will
require urban drainage networks to dispose of surface and foul drainage. The disposal
of the sewage should be investigated in detail as part of the development plan when the
final configuration of the overall reclamation and the population density have been
established.
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Bacterial Dispersion

The pattern during the Dry Spring tide is similar to that seen for Scenario 2; the decline
in baseline values at GI_B leading up to midnight is not apparent and a further decrease
relative to the baseline can be observed at GI C (Figure 12a).

During Wet Neap tides the pattern is similar to the partial closure of the channel but
with a greater decrease in values apparent at GI C (Figure 12b).

Mitigation Measures

The water quality modelling has indicated that the reduction of dilution and dispersion
in the region of Belcher Bay gives rise to a deterioration in the water quality during dry
season neap tides. The magnitude is such that the WQO is not breached and the
reduction in dissolved oxygen is of short duration. It is not therefore necessary at this
stage to make specific provision for interception of the outfalls; this will be required as
part of the further development of the Green Island Reclamation.

It is recommended that adequate provisions are made for the collection and disposal of
foul sewage be made at the planning stage of the development and that these be
developed in line with the drainage plan for the whole Green Island Reclamation,

The surface drainage network should include drainage interceptors to retain fuel spillages
resulting from motor vehicle accidents.

Cumulative Impacts

The water quality modelling which was carried out simulating the full scenario included
all the known changes in land form which were expected to be in place at the time of the
project together with the discharge of sewage through the outfall from Stonecutter Island.
Thus the water quality predictions for the full scenario represent the cumulative impact
of this and all other projects which will result in hydrodynamic or storm and foul water
load changes. ' '

The sediment plume modelling only prediéted the increases in concentration which could
result from the dredging and operation of the works area. The further development of
the Green Island Reclamation into Belcher Bay will be subsequent to the completion of

_ dredging and construction of this phase and there will be no cumulative impact of the

dredging activities.

Amn arca for the dredging of marine sands has been identified immediately to the west of
the location of the project area and it is expected that dredging will take place over a two
and a half year period commencing mid 1995. This latter project willclearly interact with
the Green Island project which is also proposcd to commence mid 1995. Consideration
will need to be made of the possible impact of the dredging activity taking place for the

removal of the overlying sediments and the loss of fines from the marine sands being
extracted.

Marine Barging Point
Assessment of Marine Water Quality Impact
Present Water and Sediment Quality

The project area lies within the Victoria Harbour WCZ and the water quality in the open
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harbour represented by monitoring stations VM7 and 8 (see Figure 7.3) is summarised
in Table 7.8. The water quality within the basin will be lower than in the more open and
better flushed waters of the Harbour because of the presence of the two stormwater
outfalls EE and FF, accumulated sediments and the restricted flushing imposed by the
partially obstructive structure of the China Merchant’s Wharf.

The closest sediment sampling location in Victoria Harbour is V86 for which data are
presented in Table 7.14. Results for November 1992 indicate that the sediment quality
at that location fell within EPD Class C with respect to lead, Class B for chromium,
copper and zinc and Class A for cadmium, mercury and nickel. It is likely that the
sediments within the basin are of lower quality considering the presence of the two
outfalls and an ash handling facility (adjacent to which soundings indicate that the water
depth is considerably reduced, suggesting that ash has been dropped into the water).

Construction of Marine Access

Potential Impacts

Soundings for the water depth in the basin adjacent to the loading area taken in 1984 and
updated in 1994 show that there is insufficient depth for barge access immediately

adjacent to the seawall. However, it is considered that the need for dredging can be
avoided by the use of an extended loading ramp or use of a lighter barge and it has been

_stipulated by CED that the construction contract for the site will not allow dredging.

Marine water quality construction impacts are therefore expected to be negligible.
Marine Transport of Dump Material

Potential Impacts

Final placing of the public dump materials at the Green Island site may be either below
or above water level requiring bottom dumping barges for the former while conventicnal
derrick barges will be suitable for the latter.

During transport, material may be lost overboard from both types of barge or from
between the doors of the bottom dumping barges. Assuming that the loaded material
complies with the public dump licence requirements, lost material will mot be

contaminated.

Following dumpiﬁg and closure of the bottom doors the barge will contain sea water
which will require pumping out prior to refilling at the Marine Barging Point.

Toe impact of all of these activities will be one of a suspended solids increase either as
point sources or as a continuous loss during transit.

Mitigation Measures

The material should be loaded in such a way as to prevent material falling overboard
during movement from the basin to the Green Island site.

Losses through leakage from the bottom should be coritrolied by ensuring that the
bottom doors are fully closed following dumping and prior to loading.

Water retained in the barge following closure of the doors should be discharged
according to current guidelines.
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 Site Operation

Potential Impacts

It has been assumed that, during the demolition of the incinerator, any contaminated

material or ground will have been removed from the site or rehabilitated prior to hand
OVEr.

It is anticipated that loading of the barges will be from trucks reversing up ramps and
tipping into barges moored below using a facility similar to that already in operation at
the Aldrich Bay Public Dump Reclamation. There is potential for the public dump
material to miss the barge and for material to fall from the barge into the basin; this may
produce a localised temporary increase in suspended solids and, if sufficient material is
lost to cause shallowing of the basin, 2 requirement for maintenance dredging. This
additional dredging would give rise to increases in suspended solids as in the case of the
original access dredging.

Material falling from the trucks on to the loading ramp and other paved and unpaved
surfaces could be washed off into the harbour during the rainy seasons, either directly or
via the surface water drainage network.

If, as anticipated, wheel and underbody washing facilities are recommended at the exit
from the site, the washwater will be high in suspended solids which will give rise to local
increases in suspended solids if allowed to run off directly into the basin. Similar results
may be expected if the washwater is channelled to the existing drainage network; these
also discharge to the basin although there may be some retention of solids within the
system.

There will be no stockpiling of "as received" material; unacceptable material for the
public dump such as reinforcement bar, steelwork and timber will be sorted from the
waste and stored temporarily on the sirs, This material is unlikely to have any impact on
water quality while being stored prior .o its alternative disposal. '

There will be no grading or other plant based on site and consequently no requirement
for fuel storage or maintenance facilities which could give rise to run-off containing fuel
or lubricant hydrocarbons.

A site office with toilet and washing facilities will be required for the site operatives
which will give rise to a polluting discharge.

Mitigation Measures

Losses occurring during loading of the barges should be controlled by appropriate design
of the loading ramps to ensure that material is tipped onto the mid-line of the barge,
allowing even distribution. Loading of the barge should be controlled so as to prevent
the mound forming in such a way as to allow material to fall overboard either within the
basin or during movement.

Material dropped onto the ramp should be cleared and transferred to the barge before
delivery of the next load. Rain and surface wash water should be intercepted and settled
before discharge to the harbour through the surface water drains.

The site has a surface water drainage system designed to drain the present structure
which discharges into the harbour although no details of the Iayout of the proposed site
are available. It is recommended that a surface water drainage system be provided with
sufficient capacity to allow for settling of solids washed into it and that the settlement
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chambers be emptied regularly to retain efficiency.

Discharge from the site office should be linked into the nearest available sewer.
Environmental Monitoring

Marine Transport of Materials

Checks on compliance with the recommended working practice by the barge operators
through random inspections should be implemented to minimise water quality impact.

Site Operation

Checks on compliance with the recommended working practice by the site operators
through random inspections should be implemented to minimise water quality impact.

Conclusions and Recommendations
Public Dump

WQOs have been identified for the gazetted Western Buffer and Southemm WCZs. Parts
of the Victoria Harbour WCZ have now also been gazetted in 1995, but the area around
Green Island is not expected to be gazetted until 1996, when appropriate WQOs will be
applied. :

With the exception of the phytoplankton, nutrients and total inorganic nitrogen {(TIN)
there is compliance with the WQOs of the Southern and Western Buffer WCZs.

In Victoria Harbour TIN and dissolved oxygen in the bottom water would not comply
with the WQOs if the same objectives as for the Southern and Western Buffer WCZs
were applied to the Victoria Harbour WCZ.

There are no sensitive receivers in the immediate works area. The nearest sensitive
receiver which could be impacted by the works is the Kennedy Town salt water pumping
station.

The maximum suspended solids concentrations in Victoria Harbour exceed the target

guidelines for water to be taken for flushing purposes (10 mg/l) but are below the
guideline value for pump wear (140 mg/l). Concentration maxima currently reach
57mg/l.

Sediment plume modelling has shown that the mariculture zones at Ma Wan, Sok Kwu
Wan and Lo Tik Wan, and the power station intakes at Tsing Yi and Lamma Island lie
outside the +1mg/i suspended solids increase plume contour. The proposed sea water
pumping station at Telegraph Bay, the existing stations in West Kowloon and along the

_north shore of Hong Kong Island are similarly outside that contour. Based on these

results, the suspended solids elevation willnot be detectable and willhave no impact on
them.

The environmental impacts on adjacent water bodies are considered to be minimal and
acceptable based on the results of the modelling work. Nevertheless, after the modelling
work had been completed, and in order to mitigate as far as possible any environmental
impacts which might result from the occasional encroachment of the plume on the
eastern shore of Green Island or in the East Lamma Channel, it was agreed between
CED and EPD that the western seawall would be built as early as possible in the
programme, and that dumping operations would take place only on a rising or slack tide.
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The latest sediment surveys of the area, which investigated the depth of contamination
using triplicate samples, confirmed that the samples were within the "Class A" category.
As a result no special measures will be required during transport and disposal.

It is predicted that the suspended solids concentration at the Kennedy Town salt water
pumping station willnot increase above background levels. Flowever, increases of a few
mg/l may be expected a short distance offshore from the intake. It is recommended that
precautionary provision be made that, should the measured flood difference concentration
of suspended solids at the monitoring station offshore of the Kennedy Town salt water
pumping station increase by more than 10mg/l above the baseline flood difference as a
result of the works, then a silt screen should be installed around the station intake.

Predicted sediment deposition ‘rates of 0.3-0.7mm/d will not significantly affect the
sediment benthic in fauna beneath the plume.

The additional oxygen demand imposed on the water column by dispersed sediment
resulting from dredging will range between 0.05and 0.25mg/l. Existing oxygen demand
levels are in the range 1-2 mg/l and this increase is unlikely to have any significant effect
on water quality.

The construction, operation and completion of the public dump reclamation give rise to
no significant or unacceptable deteriorations in bacteriological quality of the marine
waters in the immediate vicinity of the works and hence further afield. No mitigation
measures are therefore necessary.

Floating booms with skirts should be used to retain floating timber, insulation material

and plastics adjacent to the dumping area. Accumulated material should be removed
daily.

The :onstruction of the submeiged seawalls and the subsequent filling willnot give rise
to measurable deterioration in water quality due to the storm and foul sewer discharges
into the harbour.

The present surface water discharges into the works area from Victoria Road should be
diverted to the south of the western seawall where currents exceed 0.2 m/s.

Sewage derived from residential blocks built on the final reclamation should be treated
at the Strategic Sewage Treatment works at Mount Davis.

Marine Barging Point

Soundings for the water depth in the basin adjacent to the loading area taken in 1984 and
updated in 1994 show that there is insufficient depth for barge access immediately
adjacent to the seawall. Howev-r, it is considered that the need for dredging can be
avoided by the use of an extended loading ramp or use of a lighter barge and it has been
stipulated by CED that the construction contract for the site will not allow dredging.
Marine water quality construction impacts are therefore expected to be negligible.
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MARINE ECOLOGY

8.1

8.2

8.3

8.4

Introduction

Green Island is one of the few remaining natural islands in Victoria Harbour. With the
reclamation of Rambler’s Channel which has resulted in the joining of Stonecutter’s
Island with western Kowloon, Green Island has become the largest island within Victoria
Harbour. From previous studies of the sediment stratigraphy of Victoria Harbour, it is
known that the Harbour originally housed a rich fauna including corals (W.S. Yim,
personal comm.) typical of a rocky bottom envircnment. The remaining islands within
Victoria Harbour, with the protection accorded to them because of security reasons, are

therefore likely to be areas -of biological importance in this pollution-laiden and heavily
altered environment,

This assessment considers the marine ecology of the intertidal areas and the maritime
community at the back of the shore on Green Island, and that part of the shoreline on
Hong Kong Island to be affected by the construction and operation of the public dump.
A survey of the subtidal benthos of Hong Kong waters including the Sulphur Channel
has been commissioned by CED under a separate contract and is therefore not covered
by this study. Marine ecological impacts associated with the development of the Marine
Barging Point at the former KTIP site are not assessed in this chapter, as the urban

foreshore and immediate marine environment are not considered to retain any significant -

ecological value.

This Chapter summarizes the findings of the baseline surveys, conducted as part of this
study, of the marine ecology of the communities to be affected by the Green Island
Reclamation (Public Dump) project. Quantitative data on the abundance of the
important shore fauna and flora as well as other features of biological interest are
reported upon.

Standards and Guidelines .

Any assessment of impacts on wildlife and biological communities would have to be
based on an ecological currency. There are, however, no sct standards for the assessment
of the biological value of commmnities other than for the protection of locally (e.g.
mangroves, corals) or globally endangered species and habitats. In the following
assessment, the criteria adopted considered only the biological aspects, such as:

. the impact, whether beneficial or harmful, on the biological communities originally
associated with the impact area; in particular, the loss or reduction of endangered
species through direct habitat destruction or other consequences of habitat
alteration; in this respect, assessment of whether the impact will bring about
disturbance resulting in non-viable populations was carried out;

. the present importance of the existing communities in terms of their values for
conservation, education or scientific research both on local and global scales. In
this respect, factors such as the uniqueness of the community, ease of
rehabilitation and ecological value in maintaining a healthy ecosystem were
considered.
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Background Information and Survey Data

The amount of biological information on the natural communities in Vietoria Harbour
is scarce. There are earlier reports on some taxonomic groups and the species
occurrence at sites along Victoria Harbour, e.g. the crab fauna (Shen 1940 - Ref 8.1).
The occurrence of animal artifacts also provides an indication of the state of the
community before large scale alteration of the shores and seabed began. The available
information suggests that Victoria Harbour housed a fauna and flora typical of
sub-tropical, protected rocky shores, including the presence of a coral community. More
recently Thompson and Shin (1983 - Ref 8.2)have investigated the relationship between
sewage pollution and macrobenthos distribution and have concluded that the structure
of the macrobenthic community in Victoria Harbour is largely dictated by organic
pollution from sewage discharge.

Information on biological communities on boulder and rocky shores in Hong Kong can
be found in Morton & Morton (1983 - Ref 8.3) and Hill et al. (1978 - Ref 8.4) where
the common faunal and floral assemblages on local shores are documented. Studies have
also been carried out dealing with specific aspects of habitat types in Victoria Harbour
on the macrobenthos (Shin 1977 - Ref 8.5}, on the fouling community (Hon 1978 - Ref
8.6),on reclaimed shores (Yip 1979 - Ref 8.7)and on dominant components of the fauna
(Lee 1985/6 Refs 8.8 & 8.9). The existing communities on Green Island and the
northwestern shores of Hong Kong to be affected by the project have been evaluated in
the light of this information.

Baseline surveys were conducted at low tide for the two shores and the occurrence of
all maritime and intertidal plants and animals were recorded. As an initial survey
conducted as part of this study suggested that this area, and in particular Green Island,
housed a fauna characterized by a large body size and the occurrence of some taxa rarely
recorded in similar habitats elsewhere in Hong Kong, features such as size distribution,
abundance levels and the occurrence of rare species were addressed in subsequent
surveys. A complete list of shore organisms recorded from the site is given in Table 1
of Appendix 2. :

The North-Western Shore of Hong Kong Island (Western)

This shoreline comprises typically steep and narrow stretches of rocky outcrops with
occasional areas of coarse sand, stones and boulders (Plate 1). Due to the steep gradient,
the horizontal stretch of the intertidal area is usually limited to about 10 m, with many
surfaces having near vertical aspects. The heavy sea traffic in Sulphur Channel creates
frequent artificial waves on the shore which has resulted in a community typical of
semi-exposed rocky substrata. The biological community on this shore probably
experiences relatively little disturbance from human activities because of the difficulty of
access and exposure. There are, however, a few exceptions where parts of the shore have
been used as bathing beaches in the past.

Some species of animals attain considerably high densities on these shores. Random
quadrats were placed on the shore and the number of animals present in them counted.
The limpets Patelloida saccharina and P. pgymaea are the numerical dominants on the
shore, attaining densities of 368 +216and 115.24:33.6ndividuals m-z respectively (Plate
2). The density of other species of limpets are presented in Table 8.1.Other species
which are numerically important include the barnacle Tetraclita squamosa and the
gastropods Monodonta labio and Thais clavigera.

Encrusting algae are common on the rock surface. Common genera include
Hildenbrandtia, Ralfsia and the pink Corallina.
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Green Island

The northern shores of Green Island offer a greater variety of habitats than the southern
shores. The shores just northwards of the Green Island Detention Centre include a short
stretch of sand-cobble shore as well as a gentle, though narrow, boulder shore before
transforming into a steep landscape dominated by large rocky outcrops. These gentler
sandy and boulder shores house the richest intertidal fauna on the island. The two sides
of the island are, however, very similar in their assemblages of marine animals.

Table 8.1: Density (+ S.D.) of Limpet Species on the Shores of Western.

Species ) Density + S.D.
(no. per metre square)
FPatelloida saccharina 368.0 +/-216.0
Fatelloida pgymaea 115.2 +/- 33.6
Notoacmea sp. 25.6 +/- 16.0
Cellana toreuma ‘ 16.0 +/- 14.4
Celiana grata <3

The shores of Green Island are similar to those natural shores on Hong Kong Island in
their physical and biological characteristics. As expected, the shores on the two sides of
Sulphur Channel! share most of their fauna (Table 1, Appendix 2). Nevertheless, Green
Island has a generally richer maritime floral community, probably because of the
presence of a more gentle and less disturbed back of shore area at some sites, e.g. the
boulder-coarse sand shore to the north of the Quarantine Centre of the Correctional
Services Department (Table 2, Appendix 2). The community is again typical of
moderately exposed rocky beaches, with Pandanus tectorius, Cerbera manghas,
Clerodendron inerme and Scaevola sericea as the dominant species (Plate 3).

The shores to be affected by the reclamation project share many species with similar
communities elsewhere in Hong Kong, however, Green Island has some characteristics
which are not typical of other areas in Hong Kong. These differences are:

. the occurrence of a few species which, as a result of human disturbance, are
: becoming rare in Hong Kong, ¢.g. Nerita undata;

. some species dominant in the rest of Victoria Harbour, e.g. the green mussel
Perna viridis (Ref 8.5 and 8.6) do not appear to be azbundant at all on Green
Island; and

. the average body size of the animals found on Green Island are significantly

larger than those attained by their conspecifics elsewhere in Hong Kong, including
that part of the Hong Kong Island shoreline surveyed in this study. This is
especially noticeable for the gasiropods Monodonta labio (up to 18mm aperture
width), Nodilittorina trochoides (8mm shell height), the limpets Liolophura
Jjaponica (75mm body length) and Cellana grata (64mm shell length), Average
adult body size of three of these grazing gastropods, i.e.Monodonta labio, Cellana
grata and Liolophura japonica all attain significantly larger sizes than their

128




8.14

8.15

8.16

8.17

8.18

counterparts on the Hong Kong Island site (t-test, P<0.001;Table 8.2;Plate 4a,
4b)

Similar sizes of marine fauna have been recorded previously from Stonecutters Island
and from more remote sites such as Sam Ah Chung in Starling Inlet for Monodonia
(S.Y. Lee, unpublished data). Although the Green Island and Hong Kong shores share
a common fauna, growth conditions associated with the two sites are probably distinctly
different. The larger average body size of shore animals is especially apparent on the
eastern shores of Green Island.

Table 8.2: Comparison of the Average Body Size Afttained by Intertidal
Macroinvertebrate Fauna at the Two Sites.

Species Green Island | Western t P

Monodonta labio 15.7+1.4 11.5++1.1 10.1 < 0.001
(aperture diameter, mm)

Liolophura japonica 62.74+8.6 27.14+3.6 14.7 < 0.001
(body length, mm)

Cellana grata 47.946.1 25.61+6.6 9.53 < 0.001
(shell length, mm)

Large body size is thought to result from the combined effects of low levels of human
disturbance and the enriching effects of a entrophic water on the primary producers and
thus increased food availability. This feature is not shared by most other easily accessible
shores in Hong Kong. It is considered to be of academic interest and hence worthy of
further study to understand the reasons for the large body size of species.

Green Island houses a more diverse algal community than the site on Hong Kong Island.
Although the survey was carried ‘out early in the algal season, extensive beds of Porphyra
and Ulva, Gelidium and cyanobacteria ("blue-green” algae) could be found in the
mid-intertidal zone around the island, especially on the boulder shores and in small rock
pools formed on eroded boulders (Plate 5). This abundance of algae may account for
the large individual sizes of the grazers, and indicates the importance of these shores in
providing habitats which are no longer common in other parts of Victoria Harbour.

There is a general lack of information on the benthic community in Sulphur Channel and
as such it is difficult to predict the possible impact of the Public Pump on the subtidal
community not directly eliminated by the Public Dump itself. The survey by Thompson
& Shin (1983 - Ref 8.2) suggested that the whole of Victoria Harbour was dominated
by either abiotic mud or local patches of opportumistic, generally small animals
(polychaetes such as Capitella). Relative to the intertidal fauna, it is unlikely that the
subtidal areas will house a unique and particularly valuable assemblage compared with
the rest of Victoria Harbour, as the low disturbance characteristic of the shores on
Green Island is not shared by the subtidal communities.

The study carried out by Fill Management Committe of CED indicated that removal of
sea bed habitat due to the construction of the Public Dump will result in the loss of a
relativly undisturbed macrobenthic community across the Sulphur Channel. The
importance of this community however is relatively small. Potential impacts on the local
coral community in the vicinity of the West of Sulphur Channel Marine Borrow Area
and those in East Lamma Channel are likely to be restricted to potential impacts from
increased sedimentation of the sea bed as a result of dredging operations, rather than
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a direct loss of habitat. The actual degree of impact however is dependent on the
resuspension and redistribution of sediments caused by storm events throughout the
duration of works. No toxicological impacts on the benthic fauna on the adjacent sea
bed and in Sulphur Channel are expected since additional site investigation and
laboratory testing recently undertaken have confirmed that sediments are mnot
contaminated with heavy metals according to EPD criteria (Ref 8.10).

Impact of Construction Activities
Stage I

The formation of the seawalls extending towards Green Island from Hong Kong Island
is expected to significantly alter the hydrography of the remmant Sulphur Channel and
will lead to:

. an increase in flow velocity due to the narrowing of the channel;
. an increase in suspended matter in the water due to the dispersion of dredged
materials.

These impacts will mainly affect the southern side of Green Island. The shores on Hong
Kong Island willalso face a dramatic change in hydrography; the seawalls will effectively
stop existing current flow which will result in a stagnant embayment. Fauna and flora in
this area will likely be destroyed by this construction early in the schedule.

Stage I

As access to mainstream water in the channel is progressively closed off the communities
on the shores of Hong Kong Island willbe lost. The marine community on the southern
shores of Green Island is expected to be further detrimentally affected as a result of
increases in suspended matter in the water column caused by the construction works.

Stage HI

Stage III will completely seal off Sulphur Channel, thereby killing all marine life on the
southern shores of Green Island. The northern shores of the island are also likely to
be affected by proximity to the construction work and their related water quality impacts,
such as increases in suspended matter in the water column.

Increases in suspended matter will present physical problems such as clogging of the
feeding and respiratory apparatus of shore animals, especially the filter-feeders which are
the dominant feeding group on the shores. The presence of suspended matter derived
from dredged materials used for the construction of the seawalls may also give rise to
a potential problem of intoxication due to the toxic materials associated with the
sediment (metals, adsorbed organics).

Impact of Operational Activities

The operation of the reclamation works may not affect the marine communities to the
same extent as the construction phase. This is because most of the operational activities
will take place on already reclaimed land and the impacts will be contained by the
seawalls. The possible impacts associated with the operational phase may include the
discharge of undesirable materials from the site such as wastewater and fill materials.
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These can be largely prevented however, through good site management practices and
adherence to regulations governing such operations.

Impact Following Completion

Following completion of the Green Island Public Dump, the southern rocky shoreline
of the island community will be lost.

Further impacts will arise as the reclaimed land area is developed following a standing
period. Effects will include the provision of access and service facilities and related
stresses. For example, increased human activity can be expected to lead to a greater
traffic flow resulting in higher noise and air emission levels and an increased waste
stream. However, the provision of an appropriate sewerage system and the restriction
of direct marine discharges from the site will limit the marine impacts associated with
its afteruse, provided stormwater discharges can be suitably accommodated. Gradual
colonization of the exposed surfaces of the seawalls can be expected by marine flora and
fauna.

Cumulative Impacts

The proposed Green Island Public Dump Project will primarily encreach the southem
shores of the Island. However, the Green Island reclamation project as a whole will
encroach on almost all of Green Island. with the exception of the north-west shores.
This will then become one of the last remaining natural shorelines in Victoria Harbour.

The development of the reclaimed area can be expected to instigate further adjacent
development to the site, where increased human disturbance to the whole area may lead
to significant changes in the volume and quality of stormwater flow discharged into the
surrounding marine environment. Careful planning and restriction of marine waste
water discharges will be required to avoid any long term deleterious effects on the
remnant marine community.

The generally fast tidal current in the main Victoria Harbour channel and the impending
improved sewage treatment strategy for the Harbour may allow the community to survive
the water quality disturbance. Therefore, it is considered that the greatest threat to the
small remnant community at the north-west corner of Green Island is likely to come
from increased human disturbance resuliing from improved accessibility.

Conclusions and Recommendations

The public dump will result in the destruction of a significant part of Victoria Harbour’s
last stretch of natural rocky shores. These shores house the remnants of the biological
comumunity, in particular the intertidal fauna, which pre-date development in the harbour.
The species on these shores are generally much larger in size than their counterparts in
other shores in Hong Kong. For example, individuals of the limpet Cellana gratafound
in the mid- to high intertidal are about double the average size of their conspecifics
elsewhere in Hong Kong. Similarly, the chiton Liolophura japonica is about 30-40%
larger than their counterparts elsewhere in Hong Kong. The reasons for these large
species size are not fully understood, therefore this habitat is of interest to scientists keen
to understand the factors which have promoted such growth in species size.

Protection of the remnants of the shore life on Green Island and the Hong Kong Island

site may be enhanced by minimizing disturbance to the north-west shoreline of Green
Island. This shoreline may be afforded some natural protection as a result of its
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inaccessibility, however additional measures are considered necessary to safeguard this
area in the future. During the construction phase restrictions should be applied to
prevent these shores being used as storage areas for construction materials or temporary
stockpiling areas for construction or other wastes. In addition, the recommendation of
the Final Report of the Green Island Reclamation Feasibility Study (Ref 8.11)to create
an Urban Fringe Park on Green Island is endorsed by this study. 1t is further proposed
that within the proposed Urban Fringe Park that access to the foreshore is restricted.

The amount of suspended matter in the water resulting from the construction activities
should be effectively reduced by the use of suitable mitigation measures as described in
Chapter 7. These include ensuring that barges are loaded in such a way as to prevent
spillage during transport; the use of automatic self monitoring systems to discourage
*short dumping’; and ensuring that direct discharges from surface and storm water
outfalls and unsewered discharges are intercepted prior to discharge. These will reduce
the direct impact of the construction phase on the biological community and permit time
for rehabilitation and mitigation measures to be implemented.

The translocation of a representative community of fauna from the affected shores to the
north-western quarter of the island is recommended, preferably during Stage I or Stage
IT of the work. Species such as Liclophura japonica and Cellana gratahave long life-
spans in undisturbed environments and may therefore benefit from the translocation.
Translocation also increases the local density of these species and may assist survival of
these populations following the destruction of their other-habitats on Green Island. The
translocation is unlikely to be effective, however, unless the area is accorded some
protection to ensure the proposed development, together with the accompanied stresses
(eg. human disturbance) do not offset the translocation effort. The steep gradient of the
northern shores of Green Island should provide some natural protection to the
translocated populations.

Further quantification of the occurrence and distribution of species within the affected
area will be required before detailed proposals can be made for translocating and
monitoring of the marine community. A pre-construction phase study to deterwine the
potential success of translocating fauna is therefore recommended. The proposed scope
of further investigations is presented in Table 3 of Appendix 2. The transfer of fauna
to the north-western shores is regarded as the only feasible mitigation measure due to
the entire loss of the shoreline habitat on othe:; parts of Green Island.

The subtidal community of Sulphur Channel will be destroyed by construction of the
Public Dump. However, the results of the study by Fill Management Committee of
CED have shown that the importance of this community is small.
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Plate 1:

Rocky shore west of Kennedy Town: the intertidal area is typically stee
and narrow

Al

Plate 2:

Limpets such as Partelloida saccharina and P. pgymaea are very abundant
on the steep rocky surfaces of the shore west of Kennedy Town. The acorn
barnacle Tefraclita squamosa and the stalked barnacle Capitulum mitella
are also featured in the quadrat.
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Plate 3:

Back-of-beach plants on Green Island.-Scaevola in the foreground and
Muacaranga in the background.

O O O

O O

)

{

aNeoNale

Plate 4a:

The limpet Cellana grata commonly attains shell lengths greater than
50mm on the shores of Green Island.
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Plate 4b:

Large body size is also demonstrated by the chiton Liolophura japonica.
The coin has a diameter of 25 mm.

Plate 5:
Algal primary producers such as Porpiyra and Ulva are common on the

boulder shores on Green Island.
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TERRESTRIALECOLOGY

9.1

5.2

9.3

9.4

9.5

Introduction

This chapter presents the findings of the baseline survey work undertaken for the Final
IAR which described the terrestrial flora and fauna of Green Island, and reports upon the
additional survey work undertaken on the proposed access road options to the site. The
potential impacts of the proposed reclamation works on the ecology of the island and
access routes have been assessed. Recommendations for further monitoring work during
the construction, operational and post-completion stages of the development are provided
in Chapter 11. :

Terrestrial ecological impacts associated with the development of the Marine Barging
Point at the former KTIP site are not assessed in this chapter, as the site does not have
any natural habitats and is not considered to retain any significant ecological value.

Standards and Guidelines

As stated in Chapter 8, there are no set standards for the assessment of the biological
communities other than for the protection of local or internationally endangered species.
The criteria adopted for the assessment of terrestrial ecology have included:

. the impact, whether beneficial or harmful, on the biological communities originally
associated with the impact area; in particular, the loss or reduction of endangered
species through direct habitat destruction or other consequences of habitat
alteration; in this respect, it has been important to assess whether the impact will
bring about disturbance resulting in non-viable populations;

. the present importance of the existing communities in terms of their values for
conservation, education or scientific research both on local and global scales. In
this respect, factors such as the uniqueness of the community, ease of
rehabilitation and ecological value in maintaining a healthy ecosystem were
considered.

Background Information and Survey Data
Published Information

There appears to be little information available on the terrestrial ecology of Green Island,
No published material appears to exist. The restricted access to the island has limited the
accumuiation of natural history observation. David Melville of World Wide Fund for
Nature, Hong Kong reports nesting by Black-eared Kites (Milvus lineatus) on both Green
Island and Little Green Island (para 9.19). Staff interviewed at the Police Recreation
Centre as part of the baseline survey on 30th August 1993 did not report having seen
large wild animals on Green Island in recent times, with the exception of one large snake
of unknown species. The presence of a cobra (snake) species was also reported to the
survey team.

Baseline Survey of Terrestrial Flora
A botanical survey of the island was undertaken. Due to the size, topography and

accessibility of the island the survey focused on vegetation bordering the concrete
footpaths.
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The island is an isolated and restricted area and as such has been free from human
disturbance (such as fuel wood collection, medicinal herb collection and hill fire) for a
long time - probably since World War II. No evidence of hill fire could be observed on
the island except for a small patch of shrubland on the castern side. It is considered
likely that the island has been free from fire for over 20 years thereby allowing a luxurious
vegetation to develop.

Characteristics of the Vegetation

The whole island is densely covered with woodland and tall scrub. The height of the trees
on the southern side of the island is around three to eight metres with some individuals
reaching 10 m or more. The vegetation is characterized by trees and climbers with high
species richness and high depsity. The most common tree species include Microcos
paniculata, Mallotus paniculatus, Pterospermum heterophyllum, Ficus superbavar.japornica,
Cratoxylum ligustrinum, Schefflera octophylia and Sterculia lanceolata. Common climbers
include Smilax spp., Strychnos angustifiora, Uvaria spp. and species in the family
Menispermaceqe. Common shrubs include Ilex spp., Lantana camara and Litsea
rotundifolia var. oblongifolia, but no species dominates. Grasses and herbs are less
important in terms of diversity and biomass.

On the coast and behind the beach, typical seashore plants include Scaevola sericea,
Fimbristylis sp., Cerberamanghas, Clerodendrum inerme, Hibiscus tiliaceus, and Pandanus
tectoris.

The total number of plant species recorded was 150, which is considered very high for
such a small island and the limited area surveyed. The flora is also characterized by a high
proportion of native species. Exotic species and weeds were insignificant both in number
and in species diversity. Table 1 in Appendix 3 lists the plant species recorded in the
survey.

Rare and Protected Species
Certain species are of particular interest. A few individuals of Pavetta hongkongensis were

found. This tree is protected under the Forests and Countryside Ordinance (Chap. 96),
Section 3. Three clumps of the formerly protected Lady Palm (Rhapis excelsa) were found

"in the ravines; the largest colony occupied an area of approximately 45 square metres.

Many other species were recorded including the herbs Amorphophallus variabilis and
Zephranthes candida, the shrub Grewia bifoba and the trees Cudrania tncusptdata Bridelia
balansae and Celtis philippinensis.

Significance of the Flora

The vegetation of Green Island was found to be very species-rich, with an advanced
succession comprising many woodland species. This is thought to reflect a lack of
disturbance by fire and other factors. The Green Island habitat provides an opportunity
‘to study plant succession, while the high species diversity indicates that it would merit
more detailed botanical exploration. The flora is also thought to provide valuable habitat
for fauna such as butterflies and other invertebrates as described below.

Characteristics of Terrestrial Fauna

The Island was also surveyed for reptiles and amphibians and observations were made on
terrestrial invertebrates and mammals. A clockwise transect was followed which ran from
the north-west shoreline along the shore in a eastward direction and along the main path
to the south-west side of the Island; and an inland trail which led to the highest point in
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the centre of the Island was surveyed. The northern inland part of the island was not
covered due to its inaccessibility. Reptiles and amphibians were recorded through direct
sighting and active scarches. In addition, a dip-net was used to sample the freshwater for
tadpoles. The secretive nature of the subject animals and the dense vegetation precluded
any measurement of population density,

Three species of reptile were found during the survey and these are listed in Table 2,
Appendix 3. No amphibjans were found during the survey. The sole wetland area on
Green Island is a seepage pool on the southern side. It is just over one square metre and
is in an exposed position near the coast. It is likely that the Island supports no amphibian
fauna because of its small size and limited available breeding sites.

The three species of reptile found are common and widespread throughout the Territory.
Prtyas mucosus is a protected species (Animals and Plants (Protection of Endangered
Species) Ordinance (Replacement of Schedules) Order 1990) but it is not under threat
locally and has an extensive distribution in China and Southeast Asia.

During the field survey no signs of large mammals were observed. However, it is
considered unlikely that an island of this size could support viable populations of Civets,
Leopard Cats, Barking Deer or Wild Boar. Scats of rodents (probably Rattus sp.} were
seen, but the abundance and diversity of small mammals was not assessed. The
abandoned buildings at the centre of the island did not contain signs of bat roosting; the
ceilings and walls are considered too smooth to attract bats. Certain of the tree species
on the island, including Schefflera octophylla, Ficus superba and F. microcarpa are known

" to be dispersed by Hong Kong’s two fruit bats Rousettus leschenaulfi and Cynopterus

sphinx while another free species recorded, Livistona chinensis, is the main roosting site
for C. sphinx.

A large variety of butterflies were observed on the Island. This diversity was considered
to be related in part to the plant species assemblage on the Island. One ant species not
previously found elsewhere in Hong Kong, Acropyga sp, was found on Green Island. It
is thought to be a new observation (M. Terayama, pers. comm.), although the genus has
previously been recorded in Macao and Taipo (Ref 9.1).

Birds

A survey of the bird fauna also took place during August, 1993. Birds were recorded as
they were scen foraging, roosting or heard calling along the same clockwise transect as
surveyed for fauna (para 9.12).

All birds are protected in Hong Kong under the Wild Animals Protection Ordinance. 21
species were recorded as listed in Table 3, Appendix 3. (Ref 9.1). Most of the birds
recorded have a widespread disfribution in Hong Kong. The Brown Shrike Lanius
cristatus, although a regular visitor to Houg Kong, is quite scarce,

The areas surveyed provide ideal woodland and scrub habitats for seasonal visitors such
as passage mmgrants and winter visitors (in particular ‘warblers and flycatchers). Many
areas on Green Island are inaccessible due to the steepness of the slopes and thickness
of vegetation cover. This inaccessibility provides natural protection to the bird life. One
species known to nest on both Green Island and Littie Green Island is the Black-eared
Kite Milvus lineatus (David Melville, pers. comm.). In addition, in 1989 and 1991 a pair
of White-bellied Sea Eagles, Haliaeetus leucogaster was frequently seen flying from the
Island. (George Walthew, pers. comm.)

There is a sandy beach and rocky shore on the northern coastline where the only wader
species (Common Sandpiper) was seen. Several large rocks in this area potentially
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provide roosting sites for Cormorants (Phalacrocorax carbo) which are winter visitors; in
addition visiting waders may forage amongst the rocks on a seasonal basis. Reef Egrets
(Egretta sacra) use the natural shoreline of Green Island as a foraging ground.

The Reef Egret, Egretta sacra,is listed as Resident in Hong Kong and most other coastal
Asian countries, but not listed in China, which suggested that the Hong Kong population
is of regional importance (Ref 9.3); other cobservations suggest, however, that it is not
uncommon (although localised) on outlying islands of Hong Kong and southern China (K
Wilson, pers. comm., M Lau, personal observation). Within Hong Kong it breeds on
islands with low disturbance, probably including parts of the southern coast of Hong Kong
Isiand; it is also thought to breed on Lantau and in the northern New Territories (Ref
9.1). If it breeds on Green Island it is unlikely to constitute a large porportion of the
Hong Kong breeding population (K Wilson pers comm).

Impacts of Construction and Operational Activities and
Recommendations for Mitigation Measures

The direct impacts on the ecology of Green Island as a result of the construction and then
operation of the public dump will relate to clearance and damage to vegetation.
Construction activities will directly impact on the southern shoreline of Green Island.
However, it will not be until Stage III of the Sequence of Works that the final link with
Green Island is made by the reclamation (as shown in Fig 3.1)

The 5mPD encroachment of Green Island will almost certainly result in the loss of some
trees at the back of the shore. It is likely that a compensatory landscape scheme will be
required by Government to recompense for the loss of trees as part of the development.
It is therefore recommended that before the reclamation commences a tree survey is
carried out to determine the exact number of trees which will be lost. Following

. completion of the reclamation and in line with future plans for the Green Island

reclamation as a whole a replanting programme should be undertaken as a mitigatory
measure.

The use of Green Island for the storage of construction materials and other waste
materials should not be permitted so as to avoid damage or disruption to those parts of
the Island not directly affected by the reclamation. If materials do need to be stored on
the Island they should be contained within the area of direct impact.

Existing fauna and flora are likely to be tolerant of air pollution to some extent and the
main impact of construction is likely to be of settled particulate matter. Dust from
construction activities can be expected to reduce photosynthetic capability of terrestrial
plants, and may have deleterious effects on sensitive animal species. In this context, it is
recommended that the dust mitigation measures specified in Chapter 5 which include
surface damping, control of vehicle speeds and movements, and coverage of loose
materials are rigourously applied.

Green Island has largely escaped fire in recent years, however increased activity within
the works area in the future will increase the risk of fire. Precautionary measures should
be included in the contraci to mitigate fire hazards. Open fires, the storage of flammable
materials and smoking should be prohibited on the Island omnce the public dump is
operational. In addition, adequate buffer distances between site activities and natural
vegetation should be maintained as far as possible.
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Impacts Following Completion and Recommendations for Mitigation
Measures '

On completion of the public dump Green Island will effectively become a part of Hong
Kong Island and will no ionger be an Island habitat. The accessibility afforded by this
reclamation may lead directly to a number of potential ecological impacts. Perhaps the
most severe risk to the existing animal and plant community will be hill fire. Visitors
would pose a greatly increased fire hazard. Short shrubs readily catch fire in the winter
months, and altkough the present taller vegetation cover on the island is very thick and
unlikely to catch fire under normal conditions, hill fire could occur in woodlands under
extreme dry weather conditions. Once fire has occurred the landscape will become
susceptible to recurrent fires in subsequent years.

Precautionary measures to prevent fire will depend on the nature of future activities
carried out on the Island. However, if the Urban Fringe Park, as proposed by the Green
Island Reclamation Feasibility Study is developed then fire breaks should be established
between barbeque areas and areas of natural vegetation, clear signage to alert visitors to
fire hazards should be provided, and Park staff should be given responsibility for
identifying such hazards.

As well as opening the Island up to potential adverse impacts from increased human
activity,the completion of the Public Dump may expose some aspects of the Green Island
biota to invasion from other species. This could include predators, however increase
invasion probability is too difficult to assess. .

Under the proposed development plans much of the shoreline of Green Island willbe lost
with the exception of the north-western shores of the Island. This means the Reef Egret, .
and other wader species which frequent Green Island, willlose these shores as a foraging
ground. The overall importance of Green Island as a foraging ground to the Reef Egret
is not known and hence the impact of the loss of this habitat on local populations cannot
be assessed. It is possible that the Reef Egret will seek new foraging grounds on the
Outlying Islands or return to the north-western shores of Green Island once the public
dump is completed, but this cannot be predicted with certainty as the relationship between
disturbance and the presence or absence of a species is not understood. Mitigation
measures are considered in the conclusions to this assessment (para 9.43).

Following the Stonecutter’s Island Reclamation, Green Island and little Green Island
represent the last remaining islands in Victoria Harbour. This has repercussions for fauna
relying on such islands as breeding and feeding sites. One species that may be
particularly affected is the Black-eared Kite, which has limited suitable breeding sites due
to development and human disturbance. The Stonecutter’s Island population has bred in
1993 following careful protection measures which involved sealing off the island and
prohibiting human access and further disturbance to the Island, The future uses proposed
for Green Island under the Green Island Reclamation Feasibility Study include an Urban
Fringe Park. In this regard, the management authority of the proposed Urban Fringe
Park should consider restricting human access to the breeding sites on the Island.
Furthermore, it is also important to ensure that other island breeding sites in Hong Kong,
such as Sunshine Island are not lost and are protected from development and human
disturbance. Protection of Sunshine Island, in particular, from development is also very
important as the island might be an alternative nesting site for the White-bellied Sea
Eagle.

Access Road Options: Botanical Survey

In addition to the baseline ecological survey of Green Island a botanical survey of the two
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proposed access road options to the Green Island Reclamation (Public Dump) was
undertaken. The purpose of this survey was to assess the floral diversity and rarity of
plants along the alternative access routes.

IWTS Access Road Option (Figure 3.4)

The upper (southern) part of this site is on a slope between the western end of Sai Ning
Street and Victoria Road. The lower (northern) part of this proposed access road is on
the existing USD Kennedy Town Vehicle Depot and on the proposed reclamation site.
Since there is no vegetation cover on the lower part of the site, the survey concentrated
on the upper part cnly.

The site is about 20m x 40m in area. The site is on an abandoned squatter area and
there are still ruins of derelict houses. It is adjoined by a three-storey building (an old
people’s home) to the north, a new thirty-storey residential block (Serene Court) 10m to
the east on Sai Ning Street, and a squatter area to the south. -

The site is completely vegetated. There are a number of tall trees, attaining heights up
to 18 m, These include Aleurites moluccana, Michelia alba, Ficus variegata var.
chlorocarpa, and Ficus elastica. Other trees at the mid-canopy levels (5 to 10 m) include
Macaranga tanarius, Ficus hispida, Ficus microcarpa and Schefflera octophylla. There are
few shrubs or herbs on the ground; Alocasia macrorrhiza is the only dominant ground
species. Some of the tree canopies are covered by tangling climbers such as Ipomoea spp.
and Mikania micrantha. An uncommon plant {Cudrania sp.,Moraceae, which occurs also
on Green Island) was found at the western end of this site but, it is safe from the
proposed construction activities. A list of plants occurring on the site is given in Table
4, Appendix 3.

The site is not very interesting botanically since it is dominated by exotic and artificially
planted trees. No plants protected under the Forests and Countryside Ordinance (Cap.
96) Forestry (Amendment) Regulation 1993 or the Animals and Plants (Protection of
Endangered Species) Ordinance (Cap. 187) were found on the site. The existing
vegetation may, however, be of acsthetic value to the nearby residents.

Disused Track Access Road Option (Figure 3.4)

The disused track is on a steep slope between Victoria Road and the sea shore. It is a
concrete vehicular track two to three metres wide. There are many derelict structures on
both sides of the track. Plant species occurring within 5 to 10m (depending on local
topography and accessibility) of both sides of the track were surveyed.

The area is a well-grown secondary woodland composed of natural (spontaneous) and
planted (native or exotic) tree species. The most abundant trec species arc Macaranga
tanarius, Broussonetia papyrifera and Ficus spp. Other trees such as Leucaena
leucocephala, Sterculia lanceolata and bamboos (Bambusa spp.) are also commonly found.

* The understorey is only sparsely covered with shrubs and herbs since the tree canopy is

dense and closed. No shrub species is dominant in the area and native (spontaneous),

planted and exotic species are present. Alocasia macrorrhiza, Liriope spicata and Cyperus
alternifolius are the most common species on the ground below the canopy. On exposed
sites with more light penetration, weeds and exotic species such as Jpomoea cairica,
Mikania micrantha and Panicum maximum are more commonly found. A list of plants
occurring on the site is given in Table 5, Appendix 3.

No plant protected under the Forests and Countryside Ordinance (Cap. 96) Forestry

(Amendment) Regulation 1993 or the Animals and Plants (Protection of Endangered
Species) Ordinance (Cap. 187) was found.
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The plants immediately adjacent to the track and derelict structures are mostly planted,
while those further (5 to 10m) from the track are naturally occurring. All now constitute
a stable semi-natural secondary woodland, providing habitat for various animal groups.

Conclusions and Recommendations
Green Island Survey

The flora of Green Island was found to be very species-rich, with an advanced succession
comprising many woodland species. This is thought to reflect a lack of disturbance by fire
and other factors. One protected plani species, Pavetta hongkongensis, was found. A full
four season survey of bird fauna was not undertaken, but is not expected that many rare
species are present. No large native mammals are present on the island. The invertebrate
fauna were not surveyed in detail but may be of interest due to the high plant diversity,
lack of disturbance and the dispersal barrier presented by the sea.

The direct impacts resulting from construction activities and the operation of the Public
Dump will be a loss of vegetation along the southern shores of Green Island. Indirect
effects following completion of the Public Dump will result from disturbance due to
increased human access to the ’Island’, the risk of fire, and the risk of invasion by
predatory and exotic species. Proposed mitigation measures include prohibiting open
fires, smoking and the storage of flammable materials on-site during the construction and
operational phases; to prohibit the storage of construction materials and other wastes on
Green Island other than within the works area; and a tree survey should be carried out
by the contractor prior to the commencement of any works. Replacement planting of
damaged or destroyed vegetation should be carried out by the project proponent on both
Green Island and along the Hong Kong Island shoreline and should be consistent with
the recommendations for landscape works proposed in Chapter 10,

On Stonecutters Island proposed mitigation for the loss of coastal habitat to reclamation
involved construction of an artificial boulder shore for the displaced Reef Egrets and
Night Herons. However, in view of access problems and the threat to other habitats this
proposal has been changed to provision of pontoon-bridge rafts, from which the birds are
expected to fish. Breeding takes place on large-boulder shores, with nests located at the
foot of large (greater than 2 m) boulders on flat surfaces above sea level. Thus unless
disturbance increases, adverse impacts on the Green Island population could be
compensated, in the long term, by provision of an equivalent area of large-boulder shore
on the reclamation. This would also benefit rocky shore invertebrate species displaced
from southern Green Island. The constructed rocky shore should be fenced off to prevent
animal-collectors and other human disturbance. In addition it is suggested that perches,
such as fioating rafts or buoys, are provided near the shore as foraging posts.

Following completion of public dumping activities public access to Green Island will
increase with the proposed development of an Urban Fringe Park. The public therefore
will need to be alerted to the risk of fire and the illegal exploitation of plant and animal
species. : :

Access Routes
From a botanical and ecological point of view,the IWTS Access road option would cause
less detrimental impact to the environment than the Disused Track option. The latter

represents a well-grown secondary woodland habitat composed of native and exotic tree
species and is likely to provide a suitable habitat for various animal groups.
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If the Disused Track option is adopted, special care must. be taken to minimize the
damage to the natural woodland down-slope of the track (i.e. between the track and the
shoreline} when engineering work is carried out. Consideration should also be given,
where possible, to limit the potential alteration in plant species composition as a result
of increased light penetration or changes in the water table, for example, This can only
be achieved by careful selection of the road alignment to avoid ecologically sensitive
species.

Any trees destroyed during development should be replaced with native species, with the
provision of nursing/pioneer species as appropriate, to assist in the succession to
woodland coverage. A compensatory landscape scheme will be required by Government
at the detailed design stage to recompense for the loss of trees. Aesthetically and
ecologically important shrubs and trees should be fenced off for protection if they are
exposed by the clearance of adjacent vegetation.

It is recommended that the ecological effects of all construction and operational activities
be monitored. Monitoring and audit requirements are given in Chapter 11 of this report.
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VISUAL IMPACT
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Introduction

This chapter assesses and evaluates the visual impacts of the construction and operational
activities associated with the proposed Green Island Public Dump and the Marine Barging
Point at the former KTIP site. The assessment is based on the study brief as well as the
other outputs prepared as part of this consultancy. It develops on the initial assessment
and the update of information presented in the Summary of Key Findings.

The relevant environmental standards and guidelines are reviewed and a visual assessment
methodology outlined. The existing visual context of the site is described in order to
establish baseline visval conditions against which the impact of the proposed Green Island
Public Dump and Marine Barging Point can be assessed. Key viewpoints are identified
and their visual sensitivity assessed.

Based on the preliminary implementation programme and scope of construction work
outlined in Chapter 3, an assessment is made of the probable visual changes resulting from
the construction and operation of the Public Dump and Marine Barging Point.
Cumulative visual impacts and impacts following completion are also comsidered. The
visual impact of these changes from key viewpoints willbe assessed. In conclusion, the key
concerns are identificd and recommendations made to reduce and mitigate significant
impacts inthe design and programming of the project. Areas for further visual assessment
and detailed consideration during the tender design and construction stages are also
recommended.

Environmental Standards and Legislation

Currently in Hong Kong, there is no specific legislation governing visual impact or offering
guidelines on visual assessment methodologies. . The Government White Paper on
"Pollution in Hong Kong - A Time to Act" (Ref 10.1) offers general policy objectives that
are applicable to visual impacts, as well as specific environmental issues relating to, for
example air and water quality. This white paper states that new environmental problems
should be avoided by considering the environmental impacts in the carly stages of the
development process.

The "Environmental Guidelines for Planning in Hong XKong" (Ref 10.2){containing extracts
from the Hong Kong Planning Standards and Guidelines) make no specific reference to
visual impacts in their "guidelines on environmental matters which should be considered
in planning and development activities in Hong Kong".

The only directive from the Hong Kong Environmental Protection Departrnent- (EPD} is
published in an advice note {(Ref 10.3)which offers guidelines on the environmental impact
process for major private sector projects. This recognises visual impact as an issue of
concern.

Clearly, these general statements offer little guidance on criteria for visual evaluation or
methodologies for assessing visual impacts and acceptable standards. In the absence of
formal guidelines, recognised visual assessment methodologies from overseas have been
adapted to the particular Hong Kong conditions, These are methodologies currently in
use in the USA and UK.

The recent (July 1993) Hong Kong Government Works Branch Technical Circular entitled
"Control of Visual Impact of Slopes" (Ref 10.4) is relevant to this project. This document
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outlines a policy that design of new, man-made slopes should give due consideration to
minimising adverse visual impacts. It states that where possible, project layout should be
amended to avoid or reduce in size large slopes which are difficult to satisfactorily blend
with the environment. In addition, wherever possible, existing vegetation should be
preserved.

Background Information

Chapter 2 givesa general description of the study area and therefore this section examines
the existing visual context and identifies key viewpoints to the proposed Green Island
Public Dump. This area of Hong Kong Island will, nevertheless, be the focus of
considerable change in the years up to and beyond the turn of the century. The future
visual context is therefore also considered.

Existing Visual Context

The proposed public dump will reclaim the harbour area between the shoreline of Mount
Davis and Green Island. Both Mount Davis and Green Island are distinctive landforms,
with steep vegetated slopes down to a rocky shoreline. These two landscape features
create a distinctive marine "entrance"” to Hong Kong from the busy Lamma shipping
channel. The Metroplan Landscape Strategy. for Urban Fringe and Coastal Areas
(Metroplan) (Ref 10.5) emphasises their visual importance noting that they mark the
"western limit of Hong Kong’s major ridgeline”. Although close to the dense urban area,
they remain essentially unspoilt, natural features on the visually prominent, northwest
corner of Hong Kong Island.

Mount Davis forms a distinctive landmark, especially visible on seaward approaches to
Hong Kong from the south and west. Its conical landform effectively screens views of the
built skyline. The slopes of Mount Davis, adjacent to the project area, represent the only
undeveloped section of Victoria Harbour and Hong Kong’s northern shoreline. This is
especially noticeable along its waterfront edge; contrasting with the active and densely

" developed Kennedy Town frontage.

The hillside has a uniform and natural appearance with a few low-rise developments on
the hillside above Victoria Road. Ruins on the slopes below Victoria Road indicate
previous military structures and developments. It is suggested that stability issues have
limited further development in this arca. These slopes, below Victoria Road, are zoned
Green Belt and residential (RB) on the Kennedy Town OZP. Metroplan identifies these
residential sites as "Development Arcas with High. Landscape Value" and recommends
specific development control policies to protect and conserve the existing landscape
features. These include protection of existing woodland and careful control to ensure
compatible development.

Although smaller in scale and mass, Green Island creates an important visual element in
the land and sea-scape. While its northeastern shoreline has been altered and low
buildings constructed, most of its shoreline remains undisturbed. The slopes are vegetated
and appear predominantly natural with only a lighthouse on the western side and mast on
the summit. :

The MLS designates Mount Davis and Green Island as Landscape Protection Areas. The
strategy states that Mount Davis shall be retained as a natural backdrop and developed
as an urban fringe park to provide active and passive recreation for the urban population.
Green Island is also proposed as an urban fringe park.

To the east of the project area, lies Kennedy Town. This older, mixed usc and densely
developed community is concentrated on the flatter land, adjacent to the harbour.
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Community life is still closely connected to its waterfront location. Godowns industrial
uses and cargo handling arcas line the waterfront edge with mixed residential, commercial
and retail activities supporting these land uses.

The area around the former KTIP site is flat to the north at Victoria Read. It is
characterised by an active zone of waterfront related uses as well as a mortuary and
abattoir in large scale, medium-rise buildings which effectively obscure views of the
waterfront from the immediate vicinity, A large low-rise market also dominates this
bustling area. To the south of Victoria Road, the land rises forming the lower slopes of
Mount Davis. This hillside is intensively developed; dominated by medium-rise schools
and medium to high-rise residential blocks.

Currently, the decommissioned Kennedy Town Incineration Plant and its chimneys form
a dominant element in the view from the surrounding areas. The existing plant and
structures will be demolished by mid-1995, effectively removing a significant "eye-sore”
from the area and generally improving views to the waterfront. The baseline condition for
the visual assessment is therefore considered to be the vacant KTIP site.

Identification of Key Viewpoints

Key viewpoints to the project area within the defined visual envelope are identified and
their scnsitivity assessed. These are described below, located on the plan (Figure 10.1)
and Hlustrated in Figures 10.2to 10.6:

. Mount Davis Cottage Area (Kung Man Tseun) is located above Victoria Road and
consists of low-rise, low-density village-type houses. The western section would
appear, on plan, to overlook the project area however, the topography and
vegetation on the slopes below Victoria Road effectively screen the shoreline and
approximately 50% of the project area. From the adjacent Caritas School more of
the project area will be visible from the upper floors. From both these sensitive
viewpoints, Green Island and part of the Sulphur Channel are clearly visible. Views
of the project area from the main, eastern section of Kung Man Tseun are screened
by a minor ridgeline and its associated vegetation.

.. The Kennedy Town Temporary Recreation Ground, providing hard-surfaced ball
pitches and sitting area, gives public access to the waterfront. From here, the
easternn edge of the project area is less than 100 metres away and from the seawall
there are clear views of Green Island and part of the Sulphur Channel. From the
sitting area, climbers growing on the chain link fence along the boundary with the
Refuse Collection Point, effectively screen the entire project area. This area is
zoned for future use as a cargo handling area, commercial/godown or bus terminus.

. A low-rise residential building (Old Folks Home) is located on low land to the
south of the Temporary Recreation Ground, at the end of Sai Ning Street. The
main building facade is orientated to the north. There will be oblique views of the
project area from windows on this side and direct views from the western side of
the building. The south west corner of the project area willbe completely screened
by the lower slopes of Mount Davis. This is one of the nearest highly sensitive view
points to the development.

. Serene Court is a high-rise residential tower on Sai Ning Street, on the western
edge of Kennedy Town, 200 metres from the edge of the reclamation. Most of the
project area is screened from the lower floors by the topography and vegetation on
the lower slopes of Mount Davis, as well as the form of the shoreline. The upper
floors, with windows on the north and west side are semsitive viewpoints and
cuirently enjoy uninterrupted views of all but the southwestern shoreline of the
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project area. From the north facing windows there are also extensive views to
Kowloon.

The former paths and building platforms in the area below Victoria Road, on the
lower slopes of Mount Davis, are used for recreational purposes in the early
morning by elderly people. From here, there are clear and uninterrupted views of
the Sulphur Channel and Green Island. The landform, however, obscures views of
the shoreline area. While this is a sensitive viewpoint, it is used by relatively few
people.

There are few open views out towards Green Island from the recreational paths on
the northern slopes of Mount Davis; dense vegetation effectively screens views from
the footpath network:

From Victoria Road, viewsout to Green Island are screened in most places, by the
vegetation along the road side; trees and shrubs as well as existing climbers on the
chain link fence. The only viewpoints are created where the vegetation has been
cleared for slope stabilisation work.

The Kennedy Town waterfront is a busy public cargo working area, lined with
industrial buildings and godowns. Intense activity along the shoreline currently
impedes extensive sea views and, in addition, viewpoints from such areas are no:
considered "sensitive".

The residential towers in Shek Tong Tsui, on Kennedy Town Praya have oblique
views of the Sulphur Channel and Green Island, including approximately 60% of

. the project area. While this is considered a sensitive viewpoint, its significance will

be reduced by distance (approximately 1500 metres from the project area) and the
alternative, high quality sea views to the north. At ground level and the lower
floors, this view is essentially obscured by the activity along the Kennedy Town
waterfront. -

* From the seaward side, the entire project area will be extremely visible by marine

traffic; most significantly the busy passenger ferries from Lamma and Cheung Chau,
currently using the Sulphur Channel. A ferry would not usually be considered a
sensitive viewpoint, however, in this case most passengers commute daily and will
be particularly sensitive to changes in the existing high quality view.

There are distant views of the project area from the Outlying Islands; illustrated in
Figure 10.6. From strategic viewpoints on Lamma, 4 kilometers away, there are
views of the western side of the project area. Mount Davis, however, dominates
the view and screens part of the project area. The project area is not visible from
the main residential areas on the island. On a clear day, the project area is visible
from the eastern side of Cheung Chau, more than 12 kilometers away. From
Lantau (approximately the same distance away), the view to the project arca is
interrupted by smaller isiands, including Green Island. The project area also forms
part of the high quality view from the Outlying Islands. However, as a relatively
small component of the overall view, this can be completely obscured by a
container ship in the foreground.

Several key viewpoints to the KTIP area are identified and their semsitivity assessed.
These are described below and also iilustrated on Figure 10.1.

There are several schools with views of the KTIP area:

- Kennedy Town Government Secondary School
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- Lui Ming Choi Memorial Primary School
- St. Lukes Settlement

These will all have views from the higher ground to the KTIP area, which is less
than 100 m away. While schools are considered to be moderately sensitive
viewpoints, they look out onto a dynamic waterfront and market area. Within this
overall context, changes on the KTIP site would ot be significant.

. Several residential buildings have views to the KTIP area. These include :

- Low-rise dwellings on the eastern side of the Mount Davis Cottage Area
(Kung Man Tsuen)

- The upper floors of the medium rise Block C of the Sai Wan Estate

- Direct views from the north facing windows of the medium-rise residential
blocks at 29 and 33 Ka Wai Man Road.

- Partial views from the medium-rise North and West Terrace Territories of
the Sai Wan Estate.

- Views from the west facing windows of the upper floors of the high-rise
Centenary mansion and the adjacent block.

The general view from these blocks is of the busy Kennedy Town waterfront area;
of which the of vacant KTIP site would form a relatively small component. These
properties will also get good harbour views and distant views over to Kowloon.
Changes on the KTIP site would therefore have a2 minimal impact.

. The KTIP site is not visible to pedestrians on Victoria Road but would be
extremely visible from the workshop on the adjacent site to the south. The workers
in this building would, however, be classified as moderate to low visual sensitivity
viewpoints.

Future Visual Context

The visual environment in the Green Island area will experience a considerable change as
a result of the proposed progressive development of the Green Island and Beicher Bay
reclamation as well as the related built developments and the construction of Route 7 and
the Green Island Link. In addition, changes will ensue as a result of the IWTS, Sewage
Master Plan and other public utility developments.

The Green Island Reclamation is the subject of a Government feasibility study which is
currently in the draft final report stage. As part of the Green Island Reclamation
Feasibility Study (GIRFS)}(Ref 10.6),a Recommended OQutline Development Plan (RODP)
has been drawn up in full consultation with Government. This document is also
accompanied by Master Landscape Plan,

The design principles for the future development on the reclamation are set out in the
GIRFS. Metroplan recommendations were adopted as the basis for the future visual
character of the area. The distinctive visual character of the natural features of Green
Island, Little Green Island and Mount Davis gave rise to the urban design form and
landscape strategy for the reclamation. This is summarised below :

. The vegetated backdrop provided by Green Island and Mount Davis was considered
to be important as a natural element, contrasting with the high rise development;
an image that characterises Hong Kong. GIRFS Technical Paper No. 13 (GIRFS
TP13) (Ref 10.7)states: "viewsfrom the reclaimed area will have high interest and
scenic value." To support this recommendation, visual improvements were
identified for the slopes in Kennedy Town and Mount Davis.
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. These natural landforms were considered visually important in juxtaposition to the
tower blocks on the reclamation. These natural features will still dominate the
landscape and the height and spacing of the blocks will maintain the natural skyline.

. The urban design established a system of visual corridors through the development;
from the waterfront to Mount Davis and Green Island, as well as forming
connections with Kennedy Town. On the RODP, the visual corridors are
designated as open space.

. The GIRFS proposed that both Green Island and Mount Davis should form key
elements in the landscape framework for the reclamation and the focus of
recreational activity by preserving the island and designating it, and the surrounding
area, as an Urban Fringe Park on the RODP.

According to the RODP, the majority of the study area, once reclaimed, willbe developed
for residential and open space use. An informal waterfront promenade will be developed
along the western shoreline.

4

- The GIRFS shows Route 7 and its associated slip roads located on the reclamation at the

base of Mount Davis. In the east of the project area, the roads willbe on embankment,
with the slip roads at --12.8mPD and the main alignment at +9.2mPD, gradually falling

_ towards a major roundabout and the wesiern seawall. Ultimately, the Route 7 link to

Aberdeen will continue along the shoreline at the bottom of Mount Davis; constructed on
a vertical retaining structure. A drainage "fairway"(200 year flood channel) is indicated
between Mount Davis and Route 7. This is designated an Amenity Area, to be planted
with grass and trees for informal recreation.

While the base of Mount Davis will be dominated by a major highway, it is not intended
to encroach on the lower slopes of Mount Davis. The road is relatively low lying and, as
it is constructed on embankment, its virual impact will be reduced by trees and shrubs
planted to reflect the natural slopes of Mount Davis. The contimuation of Route 7, around
the base of Mount Davis will result in the loss of natural shoreline in this area.

In summary, the view from the sea is probably the most significant viewpoint of the project
area as it is currently the onlv unobscured view of the entire area. This is especially
relevant in the context of the future deveiopment on the reclamation. From other key
viewpoints, the area at the base of Mount Davis is obscured by landform or existing
foreground vegetation. Part of the Sulphur Channel and Green Island are visible from
most viewpoints. From more distant viewpoints, foreground activity and alternative sea
views assist in partially screening the project area.

Visual Assessment Methodology

Visual evaluation and assessment is a subjective, and sometimes emotive, subject; it is
based on a human response and opinion so the results can be as varied as the individuals
involved. While the concept of human ‘preference’ has been researched for natural
landscapes in Europe and the U.S., few studies have been undertaken in Asia or in
developed urban settings, such as those found in Hong Kong.

In order to establish a more solid scientific base for visual evaluation, several assessment
methodologies have been devised which attempt to quantify visual elements. Complex
mathematical strategies for their ranking and evaluation are then proposed. As this type
of approach is ultimately based on subjective judgments, the end result inevitably endorses
the initial subjective response. The procedure (while of some value in comparing several
visual impacts) is, in most cases, unnecessarily complex.
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Some methodologies define a visual “envelope” indicating on plan, an area affected by the
proposed development. This approach is considered a useful visual assessment
methodology where each location on a plan represents one viewpoint; for example in rural
areas. In the densely developed, urban areas of Hong Kong, this can be misleading and
over simplistic approach. For example, a high-rise residential building will have a range
of views,from different floors and from different facades, within a building. On plan, such
2 building would fall within the "visualenvelope, however, it is likely that some flats would
actually not be affected by the development in question. In addition, high-rise buildings
in the foreground, can screen views of more distant view points from some floors and not
others.

For the purpose of this study, visual evaluation and assessment is based on the following
methodology which is considered most appropriate in this case. It is based on the
methodology usually adopted for the assessment of other environmental impacts, such as
noise and air quality. Sensitive users or "receivers"are identified and the impacts assessed.

Key viewpoints (receivers) to the development are identified. These viewpoints are
considered to have varying degrees of "sensitivity"to changes in the view. Sensitivity is
based on the land use at each viewpoint. The Environmental Guidelines (Ref 10.2)define
sensitive users as "land uses which, by virtue of the nature of the activities thereon ....are
susceptible to the influence of residuals or physical changes generated by polluting uses”.
Visual impacts will not result in -physical changes to the users in the area, as would
possible damage to health from the effects of air pollution. Visual impact is therefore
assessed in terms of the impacts on the "quality of life” of the users at the key view points.

Quality of life, like visual impact is a subjective term. for the purpose of this study, it is
generally assumed that ;

. Residential viewpoints are considered highly sensitive as the users (the residents)
will be particularly aware of any visual changes. Residents are likely to care about
the views from their homes as this is where they are likely to spend their leisure
time. Visual impacts will have the most significant effect on the overall quality of
life from a residential area. In addition, residents are likely to have a financial
interest in the property (either ownership or rental) and a change in the visual
quality of viewsor the surroundings could have significant financial implications due
to changes in property values. :

. Views from commercial developments, school and public open spaces are

* considered moderately sensitive. In the case of schools and offices, while users may

be at these viewpoints regularly, they are primarily there for another reason i.e.for

study or work. In the case of open spaces, these are likely to be visited for shorter

periods of time and there will be an element of control or choice in their use. A

change in the view from these land uses will have a less significant effect on the
overall quality of life of the user.

. View points from industrial areas and transport corridors are considered to have
low sensitivity. In industrial areas, users expectations of visunal quality are low and
the users are there primarily for another reason i.e.to work. Users of transport
corridors are subject to changes in a view for a relative short period of time. A
change in the view will therefore have an insignificant effect on the overall quality
of life from such view points.

As stated, the "sensumty"of each viewpoint is based on the land use at each location. In
addition to this general classification of sensitivity, also of importance are :

. the distance between the viewpoint and the new development,
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. the number of people at each of the viewpoints,

. the number of times people will look at the view while at this viéwpoint,

. what the viewer will be doing at the time (for example, sleeping, morning
exercises), .

. light, air and general weather conditions will affect the view (hazy conditions, which
prevail in Hong Kong during the summer months, reduce contrasts within the visual
environment),

. the size of the development in relation to the overall view (the impact will be less

significant if part of a wide or panoramic view),

. the overall quality of the existing view; this willbe influenced by the extent and type
- of existing man-made development,

Having established the sensitivity of the viewpoints to the new development (a factual
exercise), the overall visual impact can be assessed. This is based on objective professional
experience, with consideration of the following:

. ifisual obstruction; the extent to which the development will block a view,

. visual intrusion; the incompatibility of the development within the existing view.
This is created by the introduction of contrasting and incongrucns forms, textures
and colours,

. visual quality; a judgment of the effect of the development on the existing visual

quality of the area.

Impact of Construction Activities

Construction impacts are those resulting from work related to the construction of the
temporary and permanent seawalls to contain the dumped materials. This will include
dredging, sea wall construction, laying of the sand blanket and associated drainage works.
The impacts of the construction of the access road are also included in this section.

As vehicular access to the site will not be achievable until early 1996 (Ref 10.8),
construction activities will be carried out by marine vessels. These will include grab
dredgers and trailer dredgers to fill the underwater trenches with materials transported by
barge. This type of activity is extremely common in the waters around Hong Kong, where
several large scale projects of this nature are in progress. In addition, there is also
considerable marine activity along the adjacent Kennedy Town waterfront. This marine
activity willbe most noticeable from the seaward side however, within this context, it is not
considered to be a visual intrusion.

Visual impacts could result from siltation due to dredging operations. From elevated
viewpoints, such as Victoria Road and the nearby residential towers, this would create an
obvious and umnatural visual intrusion. The use of a silt curtain around dredging
equipment would minimise the visual, as well as other environmental, impacts.

The Preliminary Implementation Programme (Fig.3.3)indicates that construction activity
will be concentrated in the early stages of the project (1995 to 1996) when the Stage I
Advance Works in Area 1 will be in progress as well as the seawall construction in Area
2. Construction activities will resume once public dumping in Area 1 is nearing
completion (1997 - 1998) and again, in the last year of dumping in Area 2 (2000).
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Most of the construction work will take place below sea level. The sea wall will only be
visible once it is nearing completion and will form a relatively minor visual feature within
the context of the project as a whole. The final design of the permanent seawall is,
however, an important issue and will be referred to under completion impacts.

The most visible part of the construction activities will be the reclamation for the barging
platform in Area 1. The Summary of Key Findings (SKF) (Ref 10.8) also suggests that
it may be necessary to construct part of the Advance Works reclamation to accommodate
the rock crushing plant. A 100 metre by 50 metre reclaimed area is required.

As illustrated in Figure 10.7, Area 1 is the least visible part of the project area when
viewed from Hong Kong Island. In this location, the topography of the lower slopes of
Mount Davis would screen the rock crushing plant from the sensitive receivers and would
therefore have no visual impact.

Construction activities will, however, be visible from the -sea. The Traffic Impact
Assessment (Marine) (Ref 10.9) states that work associated with Stage 1 will have no
effect an marine traffic. Passenger on ferries, considered sensitive receivers in this case,
will therefore be aware of construction activitics in this arca. The visual impact of this
work will be heightened as this represemts the first stage of reclamation and future
development, along this currently unspoﬂt and relauvely natural part of the Hong Kong
Island shoreline,

The Technical Note (TN) on Sequence of Works (Ref 10.10) suggests that Area 1
Advance Works should become the permanent location for the rock crushing plant for the
duration of operations. As this is the least visible part of the Public dumps area when
viewed from the land, this suggestion is supported from a visual standpoint. Visual
mitigation measures should, however, be considered to screen views from the ferry routes,
These could include constructing hoardings around the plant area (painted shades of
blue/mauve/grey/blue green) or advance planting of appropriate trees and shrubs along
the western seawall. This would be undertaken as part of the early construction activities
in this area.

From viewpoints on land, the Stage II construction works will only have an impact once
they have extended well into the Sulphur Channel, towards Green Island. Most of the
construction activities for Stage Il willbe visible from the passenger ferries as the Sulphur
Channel routes willnot be relocated until after Stage II work has commenced (Ref 10.9).
Stage II construction will be taking place concurrently with public dumping operations in

- Area 2. Within this context, the visual impact of the construction activities will be

minimal.

As the Sulphur Channel will be closed to all marine traffic once work on Stage III
commences, this will have no visual impact from the passenger ferries. All Stage III
construction works will be visible from the sensitive viewpoints on Hong Kong Island.
Within the context of public dumping operations that will be taking place simultaneously
in Areas 3 and 4 (Preliminary Implementation Programme Ref 10.8), the visual impact
of construction activities will be minimal.

It has been suggested (Ref 10.10) that the existing USD depot could be used as a
combined ‘Works Area for the IWTS and Public Dump Contractors. If this is pursued,
visual mitigation measures should be undertaken along the boundary with the adjacent
Kennedy Town Temporary Recreation Ground, to screen the activities. A hoarding
combined with screening plant material would be approprlate in the area next to the
seating area.
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Impact of Access Options

The Traffic Impact Assessment (Land) initially identified two possibie vehicular access
routes to the Public Dump, known as the IWTS Option and the Disused Track Option,
A third option known as the KTIP Barging Point Option is also considered (Ref 10.10).

IWTS Option

This option involves shared use of the IWTS access road as well as construction of a
section of the Route 7 distributor road which would require reclamation along the
shoreline. A 10 metre wide access road, intersecting with Victoria Road at 25 mPD,
would be constructed on structure, approximately 35 metres to the east of the proposed
IWTS access road. The road is then aligned parailel with the IWTS access, through the
USD Depot onto the future reclaimed area. The length of road required is approximately
250 metres. The slope area required for construction is zoned "Open Space” on the OZP
and is currently steep and vegetated.

Disused Track Option

This option involves constructing a temporary access utilising the disused track running
across the lower slopes of Mount Davis which intersects with Victoria Road opposite the
Caritas School at an elevation of +46.9mPD. This option would require widening the
existing narrow track to accommodate two trucks passing, modifying the grade to a
maximum 10% and constructing a new section of road to access the southwest corner of
the reclamation. Extensive earthworks and structures would be required (Ref 10.10) The
area of the slope affected by construction is zoned as Green Belt on the OZP and
designated a Landscape Protection Area in Metroplan.

KTIP Barging Point Option

In order to minimise the land traffic impact, a Marine Barging Point at the existing KTIP
site has also been considered. This would involve vehicles driving into the former KTIP
site (the buildings and chimneys are scheduled to be demolished by beginning of 1996),
unloading public durnp material directly on to barges for dumping on the Public Dump,
then turning around and driving out of the site. The operation will require only a paved
area to accommodate vehicle movement and waiting. It is not anticipated that material
will be stockpiled on site.

However, the visual impact of marine and both the road access options are assessed in the
following sections:

Visual Impact of the TWTS Option

A visual assessment of IWTS access road was included as part of the IEIA study for this
project (Ref 10.11) and will not be considered further in this study. Recommendations

were made with respect to its detailed design "to ensure both sympathetic landscape
treatment of all parts of the transfer station and reinstatement of all disturbed areas as
seen from the nearby viewing points. Additionally, the recommendations are made to
ensure that the implementation process adopted will assist in minimizing potential visual
impact." It was also stated that "the construction programme design should give attention
to phasing and to the reduction of the construction area to a minimum commensurate with
technical requirements”,

The IWTS Option would have a severe visnal impact from the highly sensitive viewpoints

within the Mount Davis Cottage Area, including the Mount Davis Childrens’ Playground,
as they would look down on the intersection of the access road with Victoria Road.
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Off-site screening, in the area of the residential units is recommended. Such mitigation
measures would, however, result in screening part of the wider view from this elevated
location, which may in fact be undesirable from the residents standpoint.

The IWTS Option would have an extremely high visual impact on the low-rise Old Peoples
Home at the end of Sai Ning Street; the road is shown almost touching the building. In
order to fully assess the visual impacts it would be necessary to examine the relative levels
of the building and the road at this point. It is unlikely that effective visual mitigation
measures would be possible, other than blocking any windows on the western side of the
building. When considered in combination with the TWTS access and the other
environmental impacts, it would be advisable to consider relocating this facility as it is
likely that environmental mitigation measures would be unfeasible.

The design of the access roads in this Consultancy will not be detailed enough to fully
assess the visual impact of this option. The road levels and the extent of any earthworks
would need to be examined further as the detailed road design develops in order to assess
the visual impacts at the lower levels, where the IWTS Option passes through the USD
Depot. It is possible that the landform may screen the access road from the sensitive
viewpoints in the Mount Davis Cottage Area.

Screening at ground level may assist in mitigating visual impacts from the Kennedy Town
Temporary Recreation Ground and the lower levels of Serene Court. The upper floors
of Serene Court would have a clear view of the access road in this location which would
have a significant visual impact. This building will, however, be affected by the IWTS
access road therefore the cumulative visual impacts may be less significant in this case.

The IWTS Option would have the distinct visual benefit of resulting in minimal
disturbance to the vegetation and landform of the lower slopes of Mount Davis, designated
a landscape protection area in Metroplan. The slope area affected by the IWTS option
is currently stabilised with spray concrete and is therefore of low visual quality. The visual
impact on the natural slopes, which will be significant when viewed from the sea and the
future development on the Green Island, will therefore be minimal.

Visual Impact of Disused Track Option

The Disused Track Option will have a significant visual impact from the sensitive
viewpoints on the western edge of the Mount Davis Cottage Area as well as the Caritas
School, which is located opposite the proposed intersection with Victoria Road. A cross
section and plan of the slope in this area (Figure 10.7) illustrates the likely visual impact
from these sensitive viewpoints. The significance of the visual impact from these
viewpoints will be completely dependent on the nature of the road formation, extent of
earthworks and the type and extent of slope stabilisation required. - Further examination
of the extent and scope of works will be necessary in the detailed design stage in order to
fully assess the visual impacts, as vell as the effectiveness of any off-site screening. Once
again, the off-site mitigation measures may have an undesirable impact when considered
in the context of the wide view from these elevated viewpoints.

To meet the reclamation level from this higher level on Victoria Road, a long access road
is required. Plans developed for this option (Ref: 10.10) indicate that an additional
carriageway would be constructed down-slope of the existing track. Approaching the
junction with Victoria Road, the two carriageways are separate but merge again at the
junction. Preliminary profiles indicate that most of -the new carriageway will be
constructed as an elevated road structure. Retaining walls may also be necesssary to
support the existing track. Nearing the existing shoreline, at around +22 mPD, the
disused track ends and a new access is required. Here, it is proposed that both
carriageways would be an elevated structure which would include a hair-pin curve, just
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beyond the limit of the western seawall. Below +13mPD, the access road would be
formed on fill material.

The earthworks and road construction operations would inevitably result in the clearing
of significant areas of the existing vegetation on the lower slopes of Mount Davis. The
visual impacts cannot be fully assessed without more detailed information on the extent
of the area that would be affected by construction. It is likely that considerable areas of
vegetation on these siopes would be lost, particulary at the lower levels where the access
road doubles back and around the hairpin. There is little separation between the
carriageways in this area and it is therefore unlikely that any of the existing vegetation
could be retained. This would have a severe visual impact on the views from the ferries.
In the long term it could have a severe visual impact on the fature development on the
Green Island reclamation and more distant viewpoints.

Without geotechnical information on the stability of the slope it is not possible to assess
whether temporary or permanent reinstatement of the existing vegetation would be
possible. It is likely that the steepness and/or stability of the resulting slopes could
preclude the planting of trees and shrubs in the short term. In the worst case, from a
visual standpoint, it may be necessary to stabilise the slopes with spray concrete which may
have to remain following removal of the access road.

It is unlikely that reinstatement of vegetation directly below the elevated structure would
be possible due to lack of natural water and low light levels as the slope is west facing.
Reinstatement in the area adjacent to the structure would be dependent on any slope
stabilisation required and the methods employed. ‘

Initial plans and profiles indicate that minimal vegetation disturbance will be required
above the disused track, below Victoria Road. This will assist in mitigating views from
Victoria Road, although due to the angle of the track, it willnot assist in mitigating views
from the Caritas school (Figure 10.7).

In order to make this route functional in civil and geotechnical engineering, as well as
budgetary, terms, it could be difficult to reinstate any vegetation in this area. This would
have an appreciable visual impact on the short-term and possibly long-term appearance
of the lower slopes of Mount Davis especially from existing and future viewpoints to the
north. In accordance with the new Works Branch Technical Circular on the appearance
of slopes, alternatives that involve minimising the impact to existing vegetation should be
considered wherever possible.

Visual Impact of KTIP Barging Point

Although the KTIP area is surrounded by sensitive viewpoints, the activities involved in
the construction are not extensive and therefore impacts willbe limited. The major visual
impact of on-site activities will be related to the demolition of the KTIP structures and
levelling of the site. Demolition works will result in a visual improvement in the area from
existing viewpoints as the large incineration unit and chimney stacks will be removed.,

Impact of Operational Activities

Operational activities consist of the actual dumping operations to fill and reclaim the area
defined by the seawalls, The visual impact of these operations willdepend on the strategy
adopted; end-dumping by vehicle, marine dumping by barge or a combination of both.
Marine dumping would be less visually intrusive within the existing seascape. The retained
vegetation between Victoria Road- and the disused access track will assist in mitigating the
visual impact of trucks hauling material down to the dump.
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The progressive reclamation of this area, from sea to land, will have a significant visual
impact from all viewpoints. Reclamation in this area represents the alteration of the last
section of undisturbed shoreline on the northern side of Hong Kong Island. The
reclamation will create a significant visual intrusion as it will introduce a contrast in
texture, colour and form and mark the transition from natural to man-made; a high quality
seaview, will become a low quality view of a construction area for years to come.

The visual impact of this initial phase of the reclamation in this area will be the most
significant as it marks the transition from natural to disturbed,

The visual impact will be particularly significant from higher viewpoints which look down
on the reclaimed area, such as along Victoria Road and Kennedy Town. Stage I and most
of Stage II of dumping operations will not be visible. Only as dumping moves towards
Green Island will there be "any significant visual impact. While the impact of the
operations will be significant, due to the low population in the area relatively few people
will be affected by this dramatic visual change. In addition, the existing screen of
vegetation along Victoria Road will assist in mitigating the visual impact. The
photomontage (Figure 10.8)illustrates the view from the Hill above Belchers; a distant and
higher elevated viewpoint, papular for morning exercise.

The latter stages of the Public Dump operations will be clearly visible from the Mount
Davis Cottage Area (Kung Mun Tsuen). The residents of this area will experience a
severe, negative visual impact during the operational stages of the Public Dump (as well
as during the subsequent construction work on the reclaimed land). It appears, however,
that there are preliminary plans to relocate this community; dependent on the
underground abattoir proposal. This would effectively remove one of the highly sensitive
viewpoints and reduce the visual impact of the public dumping operations. As there is no
programme for such relocation, it must however be assumed that there will be visual
impacts and mitigation measures {probably off-site screening) will be necessary.

From lower levels on land and more distant viewpoints, the visual impact of this part of
the reclamation will be slightly less significant than from higher viewpoints due to its

. relatively low profile (maximum 6mPD). The photomontage illustrates the visual impact

from sensitive viewpoints on Kennedy Town Praya. (Figure 10.9)

Stage I public dumping operations in Areas 1 and 2, as well as some of the Stage II
operations, willhave a significant negative visual impact on the commuters on the outlying
island passenger ferries. This is illustrated in the photomontage (Figure 10.10). As the
ferries will still be using the Sulphur Channel route, they will have a close-up view of
operations in this area. Once the ferries have been re-routed, the passengers will no
longer be affected. Advance planting along the western sea wall would, nevertheless, assist
in mitigating the visual impacts from these sensitive viewpoints.

As summarised in the GIRFS Draft Final Report (Ref 10.6), "During construction of the
reclamation, it is unavoidable that there will be a high degree of visual disturbance
resulting from reclamation operations. This will be visible from afar, from the sea and

‘also by residents and workers in Kennedy Town. Screening large scale reclamation such

as this is not practicable except in isolated instances."
Impact Following Completion

The GIFS TP13 (Ref 10.7) made proposals on the appearance of elements that will be
constructed as part of the GIPD project. These recommendations are considered in this
section as they have a visual impact on the completion of this project. The guidelines in
GIRFS TP13 were endorsed by Government and became an mtegral component of the
overall plan for the Green Island Reclamation.
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The western seawall, constructed as part of the Public Dump project, will become a
permanent feature of the reclamation. The GIRFS TP13 established guidelines for its
appearance and design, It stated, "The ’gateway’ position of the reclamation at the
north-west extremity of Hong Kong Island reinforces the need to givecareful consideration
to the treatment of the wateredge ....the appearance of the edge from the harbour should
also be considered”. The paper continued, the "water edge ....is one of the key potential
landscape and recreational assets" of the Green Island Reclamation and recommended the
establishment of a public promenade as a priority.

The paper identified the western seawall as a “"soft" semi-rural/recreational edge and
proposed the cross-section illustrated in Figure 10.11. The paper states, "A sloping
rock-faced profile is necessary -also in engineering terms. The connection between this
edge and the natural rock edge of Green Island willneed to be carefully detailed, The
use of water-worn rocks is preferred especially adjacent to paths.”

GIRES TP13 highlighted the visual importance of Green Island as a key element in the
urban design and open space framework. In addition, the study drew attention to the
importance of retaining the appearance of Green Island’s existing, rocky shoreline. It is
stated, “the proposed general reclamation level of +5 mPD will be on a level with the

upper part of the rocky shore, which extends typically up to between +5and +8 metres

PD". Several design options were proposcd for the shore edge on the reclamation side of
the sea wall, and included:

. reclamation level at +5 mPD at the island edge therefore reducing the depth of
exposed rock’ :

~ & - reclamation level at 45 mPD at the island edge and constructing a new raised edge

using water worn rocks to simulate the existing character of the shoreline,

. lowering the reclamation levels e.g. to the high water mark, at the island edges to
 reveal a greater depth of rock,

. eliminate the rock edge,

. establishing a lake or moat around part of the island.

The draft Master Landscape Plan for the Green Island Reclamation shows a lake around
part of the southern shoreline of Green Island; retaining a section of the existing shoreline
as a feature of a future Urban Fringe Park (Figure 10.12). From the TN (Sequence of
Works) (Ref. 10.10)it appears that reclamation will take place up to the shore of Green
Island which may have an impact on the completion of the project. The Master
Landscape Plan is, however, only indicative of the layout of the public open space areas
shown on the RODP. The final layout will be subject to detailed design and review on
behalf of the managing Department which is, as yet, unresolved. If the lake option was
pursued, it would be necessary to re-excavate an area for its construction.

Components of the Public Dump construction which will become permanent features of
the Green Island reclamation should consider recommendations on visual matters made
as part of the GIRFS and other studies.. Unless the recommendations are now
inappropriate, provision should be made for their implementation. If these
recommendations are not considered they could be considered to have visual impacts on
the completion stage. o

Although the KTIP area is surrounded by sensitive viewpoints, the activities involved in

the haulage, off-loading operation and barging will not have a significant impact. The
KTIP site forms a relatively small component of the field of view. The operations will be
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compatible with those in the area and will, therefore, not draw attention to the particular
site. (The adjacent markets and abattoir receive regular deliveries by lorry.) Similar
barging operations take place on the adjacent waterfront area as well as the China
Merchants Wharf. As the operation will affect the adjacent workshop users only,
screening (by planting or hoarding) could be conmsidered although is not essential for
mitigation of the moderately and highly sensitive receivers. It is also possible that the
KTIP barging point option may only be available for the first two years of public dumping
and therefore the impacts would not be relevant during completion.

Cumulative Impacts

Consideration has been given to the number and scale of Government projects, both
planned and in progress, in the vicinity of Mount Davis, Green Island and the Kennedy
Town Waterfront. When this is considered in combination with the private development
that will take place on the Green Island Reclamation, it is apparent that this part of Hong
Kong Island will effectively become a construction site for the next 15 to 20 years.

The existing visual character of the area will change beyond recognition as this relatively
undeveloped part of Hong Kong, will be transformed. The natural coastline will be
become the interface between the existing natural landscape (on the lower slopes of
Mount Davis) and the new urban environment. These natural areas will, inevitably, be
under considerable pressure, as a direct or indirect result, of the development in the area.

A visval study was undertaken as part of the comprehensive planning of the GIRFS (Ref
10.7). In order to follow through the comprehensive and strategic visual aims of this study,
it is important that each of the proposed projects respect the need to preserve the lower

_ slopes of Mount Davis and Green Island, identified as natural landmarks within the future

urban environment.

‘Wherever possible, a coordinated approach should be adopied to issues such as access for
the IWTS, MDSTW, Route 7 and the GIPD. Assuming the IWTS access will go ahead,
and should the Disused Track Option be selected as access to the Public Dump, in
combination, the lower slopes of Mount Davis willsuffer a devastating visual impact which
will seriously affect the future visual amenity of the development on the Green Island
Reclamation as well as more distant views of Hong Kong Island.

More specifically, the residential towers in Shek Tong Tsui, on Kennedy Town Praya
would have oblique views of approximately 60% of the project area. While this is a
sensitive viewpoint, it was considered that its significance would be reduced by distance,
and the alternative views to the north. From the ground level and the lower floors, this
view is essentially obscured by activity along the Kennedy Town waterfront. This activity
marks the beginning of work on the Belcher Bay Reclamation and the construction of
Route 7 (Sai Ying Pun to Belcher Bay Link). This willtake place in very close proximity
to these sensitive receivers and will therefore have a more significant visual impact on the
residents than GIPD works.

Conclusions and Recommendations

Public Dump

The construction of the Public Dump will be one of the earlier projects that will gradually
transform this last remaining section of undisturbed Hong Kong shoreline into a dense,
urban area. Many Hong Kong residents- will be aware of operations, in this area and the

visual impact will be significant. To the sensitive receivers in the. area the visual impact
willbe considerable and unavoidable. There are, however, relatively few sensitive receivers
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that will be affected by the developments in the long term; the Mount Davis Cottage Area
is likely to be relocated and the dominant land use in the area is actually Green Belt.
Within this context of change, the impact of the Public Dump will be minimal. It does,
however, represent the beginning of that transformation and the overall visual impact will
be greater, because of this.

Following the assessment of possible visual impacis of the construction, operation and
completion of the GIPD, recommendations have been made that will assist in minimising
visual impacts at the detailed design stage:

. Adopt high visual standards for all operational and cumulative work in this area as
a precedent for the future reclamation work and other projects in the area.

. Develop proposals for the construction and dumping operations that will minimise
and mitigate any visual impacts.

. Due to its landscape value as a natural backdrop and its role in screening views
-from the landward side of the public dump, it is important to retain and minimise
impact on the vegetation on the lower slopes of Mount Davis, below Victoria Road,
during the course of work.

. Locate semi-permanent plant, such as the rock-crusher, as close as possible to the
existing shoreline in Area 1 where it will be screened from view from Hong Kong
Island. Incorporate hoardings or advance planting along the seawall to screen views
from the sea. Particular attention should be given to minimising damage to the
Green Island shoreline. :

Careful attention should be given to the detailed design and appearance of the
western seawall and its interfaces. If possible, include planting as part of advance
works to mitigate views of operations from the west.

. Carry out off-site planting, along Victoria Road and the Kennedy Town waterfront,
for permanent and temporary visual mitigation.

Should vehicular access to the Public Dump prove essential it would be preferable, on a
visual impact basis, to adopt the IWTS option to reduce the impact on the visually
important lower slopes of Mt. Davis.

Disused Track Access

The Disused Track option is likely to involve major slope work and extensive removal of
the existing vegetation. In accordance with the new Works Branch Technical Circular,
alternatives that involve less impact to the existing slope should be pursued wherever
possible. :

Care should be taken to minimise the area affected by the work and, in particular, tree
felling. It is strongly recommended that construction work is concentrated on one side of
the existing track only; thereby preserving any vegetation either above or below the track.
Sturdy fences (of non-timber material} should be erected to minimise damage to
vegetation to be retained. A tree survey should be undertaken prior to the
commencement of construction, to- document the trees that will be removed during
construction.

Construction methods should aim to minimise disturbance to the slopes. Engineers should
work closely with landscape architects to devise the optimal alignment feasible methods
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to minimise tree removal. It is recommended that, wherever possible the access road is
constructed on a temporary structure to minimise earthworks in the area,

Once the final access road alignment and areas of disturbance have been identified,

detailed landscape proposals for temporary and long-term reinstatement of vegetated areas
should be prepared.

Temporary reinstatement

Temporary reinstatement should be carried out adjacent to the structure to mitigate
operational impacts. These areas are likely to be disturbed once the access is removed
following completion. Temporary planting should include fast growing tree species, such
as Eucalyptus sps. and Acacia sps. that will create a short term screen.

Permanent reinstatement

Permanent reinstatement should take place following the construction stage on newly
formed permanent slopes that will not be affected when the temporary access road is
removed. Permanent reinstatement should also take place following completion. Planting
shall comprise a mixture of native and fast-growing woodland tree species. The fast
growing species will quickly "heal” the slopes with the native species forming a more
balanced ecological mix. Plant selection shall be based on those species removed during
construction, as documented in the tree survey.

Marine Barging Point

In order to delay the significant visual impacts of road construction, the marine access
option from the Marine Barging Point is supported on visual grounds in the interim period
until the site is re-developed in mid-1997. Construction and operational visual impacts will
be limited, where the prior removal of the KTIP structure and chimney stacks will result
in an overall visual improvement to the area.

References

"Pollution in Hong Kong - A Time to Act”, White Paper, Hong Kong Government, June
1989.

"Environmental Guidelines for planning in Hong Kong". An Extract from the Hong Kong
Planning Standards and Guidelines. Hong Kong Government, August 1990.

"Application of the Environtnental Impact Assessment Process to Major Private Sector
Projects, Advice Note 2/92, Hong Kong Environmental Protection Department, 1992.

"Control of Visual Impact of Slopes”, Works Branch Technical Circular No. 25/93, Hong
Kong Government, July 1993.

Metroplan: Landscape Strategy for the Urban Fringe and Coastal Areas, Strategic
Planning Unit, Lands & Works Branch, March 1989,

Green Island Reclamation Feasibility Study, Draft Final Report, Territory Development
Department, Urban Area Development Office.

158

o



10.7

10.8

10.9

10.10

10.11

Green Island Reclamation Feasibility Study, Technical Paper No. 13 "Urban Design &
Landscape Guidelines", Territory Development Department, Urban Area Development
Office.

Scott Wilson Kirkpatrick, Green Island Public Dump (Part), Traffic Impact Assessment
{Marine). Civil Engineering Department, 1993

Scott Wilson Kirkpatrick, Green Island Public Dump (Part), Technical Note on Sequence
of Works. Civil Engineering Department, 1993

Scott Wilson Kirkpatrick, Green Island Public Dump (Part), Final Report (Traffic Impact
Assessment) Volume 1 (Land). Civil Engineering Department, 1994

Island West Transfer Station, Initial Environmental Impact Assessment.

159

OO0 OO0 000000 00000000



e . — o, — — . W PanuN o N N Pama VN T N N, N N TN, TN SN N / \
D O 2 O O e S s A S A S0 S O R G A N A U B O A S S A W A A AN

rasnnmymaninegs  VISUAL
i " o
B e 8
o O
a16 SUoN % 2 § == SENSITIVE .-
I ™ = VIEWPQINTS
TO PUBLIC
DUMP
KENNEDY
W o : TOWN o p— SENSITIVE
z—.f.;fg@:“ _ | INCINERATOR VIEWPOINTS TO
; RN um.n‘; ;:‘N i H PLANT SITE KENNEDY
1 ND 1
GREEN ISLAND i i TOWN
i INCINERATOR
Bl PLANT (KTIP)
SITE
o KENNEDY TOWN

> " RECREATION
AL GROUND

OLD
PEOPLES'

T
&% " TEMPORARY
Fo Q.

< b,

LD
,‘::ﬁ-iﬁ e
3 .

At L et e |
§! e Y
A 2
2y KSR AN e CENTENERY
! Lrond 31+ SN P MANSION AND

‘= qaa-NEIGBOURING

H

2KA WAIMAN &/ y
)~ ISROADS, 4, &0 eSUSHIGHRISE
ik
-

"I Kung Man Tiven

MOUNT DAVIS ' I e /T TOWER

Wt ack e o 7]
} + BLOCK C = ! - s A
comtace ares — PO EST FL NGk sy
T T AT AR A west/Sos
- /\ N R : TERRACE_ 2%/ ¥
. ¥ NN L R
al550bN AR S il

‘gg ’;::“m}’":u\‘i:- P~
. 3 . :":' - \e N

- = o .?“l N
s S\
St el ""':'.“... " ."‘49/ A T

\-.. > -
R MOUNTIDAVIS >~
~ s ya

R

o
LTI
i‘ "
LI
=

GREEN ISLAND RECLAMATION
(PART) ~ PUBLIC DUMP

n . . . FINAL REPORT

e —— = ———i = =i Figure No.|  10.1

Location of Sensitive
Viewpoints

Capyright 4983 by Socolt Whaon Kirkpalrich {Hong Kang! Ltd,



OO OO0 00

OO 0000000

N o000 00 0

A. A gap in the existing vegetation allows a view of Green Island
from Victoria Road.

B. Uninterrupted views to Green Island from the frack below Victoria
Road; used for recreation.
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A. View from western section of Mount Davis Cottage Area (Kung Man
Tsuen) partially screened by existing vegetation along Victoria Road.

B. Climbers on fence at Refuse Collection Point screen views from the
sitting area at the Kennedy Town Temporary Recreation Ground.
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11.

MONITORING AND AUDIT REQUIREMENTS

11.4

11.5

Monitoring and Audit
The contractor shall be responsible for:

. implementing environmental controls and mitigation measures as specified in the
Ennvironmental Monitoring and Audit Manual (EM&A) and ensuring that
appropriate licences and permits in relation to construction and operational noise,
air emissions, dredging of fill material, and dredging and disposal of marine muds
are obtained from the relevant Authority; and

. adhering to any reasonable directions givenby the Engineer’s Representative (ER)
with respect to maintenance of plant and equipment and the implementation of

Action Plans in response to a breach of Trigger, Action and Target (TAT) limits
specified in the EM&A Manual.

The ER shall be responsible for:

. making provision for a programme of environmental monitoring and auditing in
realtion to the construction, operation and post-completion stages of the Public
Dump, in accordance to the requirements of EM&A Manual;

. ensuring that control and sample stations are suitably located to provide data of
sufficient quality to detect any satistically significant effect of the works in relation
to TAT limits specified in the EM&A Manual;

. ensuring that environmental reports and data gathered from the monitoring
programme are interpreted with respect to TAT limits, and are completed and
presented to the Employer and EPD in an efficient and clear manner; and

] ensuring that directions given for environmental protection by EPD and it’s
Representative are implemented by the contractor.

Auditing of monitoring results will be required to ensure that the construction and
operation of the sites are compliant with environmental standards and guidelines, and
performance criteria, as specified in this Chapter and the EM&A Manual, prepared
separately under this Study. The Audit reports should be submitted on a regular monthly
basis and be consistent with the requirements of Planning, Environment and Lands
Branch General Circular 2/94 (Ref 11.1).

The EM&A Manual will provide the objectives and responsibilities of monitoring and
audit, together with protocols for undertaking the roles. Environmental performance
requirements and Action Plans willbe formulated, within the constraints applicable prior
to the commencement of a comprehensive baseline monitoring programme, and specific
control and mitigation measures will be provided. The EM&A Manual therefore
angments the content of this Chapter, and acts as the reference document in the
monitoring and audit of the Contractor’s environmental performance in each of the
development phases for the Public Dump and Marine Barging Point.

It is recommended that the ER establishes a Monitoring Team (usually an analytical
laboratory) and an Environmental Management and Audit Team to monitor and review
the contractor’s environmental performance. The Monitoring Team will be responsible
for the collection and analysis of samples under the monitoring programme, as specified
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11.7

in the EM&A Manual. Persons undertaking the monitoring work shall be suitably
qualified, and the sampling, analytical and reporting procedures shall be consistent with
Hong Kong Laboratory Accreditation Standards (HOKLAS).

The environmental monitoring programme shall have the following objectives:

to collect all environmental data necessary to determine any potential impacts
identified in the EIA;

. to ensure continuity and consistency with monitoring surveys undertaken prior to
the commencement of the works;

. to collect sufficient-data to verify the effectiveness of monitering stations in
determining potentiatly significant impacts in the vicinity of the works;

. to allow data and information to be retrieved and interpreted throughout the
operation of the works to verify compliance with appropriate environmental
standards and pollution control requirements. Data must be of sufficient quality
and quantity to allow the statistical variation to be determined between sample
and control locations and between sample periods; and

. to establish a database of monitoring information throughout the control,
operational and post-operational monitoring period of the works.

The Environmental Management & Audit Team willbe responsible for ensuring that the
works comply with relevant environmental standards and guidelines. The roles of
monitoring and audit should be distinct to ensure an independent evaluation and reporting
procedure of the contractor’s environmental performance.

The Environmental Management & Audit Team should be independent of the contractor
and Monitoring Team, and willreport to the ER regarding the contractor’s environmental
performance and the requirement for the implementation of Action Plans. The key
responsibilities of the team shall be as follows:

.. to advise the ER during periodic inspections of the works to check

‘working/management  practices critical to the environmental integrity and
acceptability of the site with respect to the identified environmental issues.

. to check that sampling and analytical procedures used in the monitoring
programme are consistent and of an acceptable standard; ‘

. to ascertain whether any extraneous activities to the works area unrelated to the
works operation, may have influenced the monitoring data;

. to evaluate changes in measured parameters to detect any deterioration in
environmental conditions associated with the undertaking of the works;

. to specify the implementation of staged Action Plans based on predetermined
TAT limits to avoid a further detected deterioration in a measured environmental
parameter. Implementation of Action Plans may include the specification of an
increased frequency of monitoring, revision to operational practices and the
application of remedial measures; :

. to ensure that Action Plans are properly implemented by the comntractor;
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. to review actions taken in response to any complaints received from the general
public and consider whether any alterations are required with respect to operation
of the works. A clearly defined system shall be established to respond promptly
to public complaints;

. to review periodically the overall monitoring programme with respect to
monitoring locations, frequency, parameters measured, analytical techniques and
environmental controls and revise if necessary;

. to conduct review meetings with contractor, Monitoring Team, ER and EPD's
Representative to consider environmental performance of the proposed works and
to identify any improvements in working practices to avoid any exceedance of TAT
limits. Such meetings shall take place on a regular basis (i.e. fortnightly) with
provision of more frequent meetings in the event of a breach of TAT limits; and

. to submit regular audit reports on the monitoring programme.

11.9 The tender document for the construction and operation of the sites should include a
specification and programme for the environmental monitoring and audit role. Provision
should aiso be made for a suitable baseline monitoring period (see below) to ensure
development does not proceed in the absence of adequate baseline data. Details of
monitoring regimes and monitoring and audit responsibilities willbe set out in the EM&A
Manual.

Baseline Monitoring

11.16 ~ The purpose of baseline monitoring is to establish the ambient environmental level of a
specified parameter (e.g.noise) prior to development in order to assess the magnitude of
predicted impacts as a result of the Public Dump and post-completion phase of the
development, and the Marine Barging Point. Baseline monitoring also permits the
determination of environmental performance criteria for the construction, operation and
-post-completion phases of devclopment (Public Dump). From the baseline monitoring
programme, the TAT limits for environmental impacts with relevance to appropriate
environmental standards and guidelines should be derived.

11.11 Baseline monitoring should be undertaken withina six week period to the commencement
of construction by the Monitoring Team. This monitoring should allow for a suitable time
period to account for temporal variability in environmental parameters and should be
representative of prevailing ambient conditions, both on-site and at the identified sensitive
receivers,

Noise

11,12 A baseline noise survey has been conducted as part of this study and the results have been
reported in Chapter 4. Due to potential altcrations in the ambient noise environment
baseline monitoring should be undertaken prior to the construction of the Public Dump
and Marine Barging Point. The monitoring locations and the measurement methodology
should be identical to those selected and used for previous noise surveys for the purpose
of comparing results. Additional monitoring sites should be selected as necessary.

Air Quality
11.13 Baseline monitoring for dust is recommended at Receiver 13 (Chapter 5) and any other

receivers identified due to changes in the prevailing air quality environment, as for noise
monitoring. Total and respirable particulates (TSP & RSP) should be monitored
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11.14

11.15

11.16

11.17

11.18

continuously for two weeks for 24 hour measurements and three times per day for 1 hour
measurements. Measurements of baseline dust concentrations for sensitive receivers taken
in the vicinity of the Marine Barging Point should be repeated prior to the construction
of the Public Dump and Marine Barging Point.

Water Quality & Dredged Sediment

Baseling monitoring will be required to establish water quality of measured parameters
immediately prior to the commencement of works. Measured parameters should include:
water depth; dissolved oxygen (percentage saturation and concentration); temperature;
salinity; turbidity and suspended solids at three depths including as follows:

. 1 m below the water- surface;

. mid-water depth; and
. 1 m above the sea bed.

In water depths of less than 6 m this shall be reduced to 1 m from bottom and surface
respectively,

Monitoring locations should include:

. M1 North-west of Green Island (N817 000 E829 000);

» M2 Off-shore of Kennedy Town salt waler pumping station at Station GI-A
Chapter) (N816050 E 830490); and

. M3 South-east of the point of the intersection of the sea wall and the land (N
814500 E829 500)

EPD has specified five additional monitoring stations which should be included in the
baseline monitoring points. These stations are located at:

M4 N815800 E829400;
M5 N816050 E830050;
M6 N815400 E829550;
M7 N815600 E829700;
M8 N816300 E829600.

The locations of the eight monitoring stations are shown in Figure 11.1.

Monitoring should be carried out four days per week (each day at mid flood and mid ebb

 tide) for four weeks prior 10 the commencement of works.

Sewerage

No further baseline monitoring of sewerage or stormwater outfalls is recommended.
Marine Ecology

A pre-construction phase study to determine the feasibility of translocating a
representative community of marine fauna from the affected shores of Green Island to

the north-western shores has been recommended. The scope of this study is described
in Appendix 2, Table 3.
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11.20

11.21

11.22

11.23

11.24

11.25

11.26

Terrestrial Ecology

A (ree survey, as outlined in Chapter 9 should be undertaken within the area of Green
Island which will be directly affected by the construction and operation of the public
dump.

Visual
No further visual impact study is recommended at this stage.
Construction Monitoring

The purpose of construction monitoring is to detect any unacceptable environmental
impacts according to legislative standards, appropriate guidelines and established
environmental performance criteria.

All of the key issues addressed in this report will be of importance during the construction
pericd. With the implementation of suitable mitigation measures, as outlined in this
report, many impacts during restoration can be reduced to acceptable limits. However,
residual (net) impacts willrequire regular monitoring to check compliance with statutory
criteria and guideline recommendations.

Monitoring requirements should be as follows:
Noise

Daytime impact and compliance monitoring should be undertaken at least three times per
week, involving measurement over a 30-minute period of typical activities, from the date
of construction until the completion of the durmp operation, Measurement should be
carried out 1 m from the worst-affected external facades of the identified sensitive
receivers. Noise measurements should be made in accordance with the Technical
Memorandum on Noise from Construction Work other than percussive piling. A similar
monitoring exercise should be undertaken at identified sensitive receivers adjacent to the
Marine Barging Point.

Dust

Site boundary measurements for TSP and RSP at three times per day during normal
construction period for 1-hour and once for 24 hours every six days should be conducted
to ensure compliance with the guideline of 500 ug/m® hourly average and the respective
24-hour Air Quality Objectives (AQOs) for the Public Dump and Marine Barging Point.
This procedure should also be carried out for Receiver 13 (Chapter 5) and others as
appropriate for the Public Dump and the two closest sensitive receivers to the Marine
Barging Point.

Water Quality/Sewerage Impact

Monitoring should be conducted as for baseline monitoring for the Public Dump at the
seven locations, with a sampling frequency of at least four times per week (each day at
mid-ebb and mid-flood tide) for the duration of the works. Suitable monitoring on a
similar basis should be undertaken for any dredging activity associated with the Marine
Barging Point. -
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11.28

11.29

11.30

Marine Ecology

Regular menitoring (i.e. weekly) during the construction phase will be required to ensure
that the mitigation measures recommended in Chapter 8 are being effectively deployed.
Construction impacts on marine ecology can be assessed by monitoring of the remnant
biological community at the north-western shores of Green Island. Moritoring should also
take account of any recommendations provided as part of the pre-construction phase
study, as described in Appendix 2. Moniforing, at a minimum, should include:

i checking for the disappearance of some indicator species which are particularly
vulnerable to the stresses associated with the construction and operation of the
Public Dump. Since the effect is probably most strongly felt by the filter-feeding
and grazing animals (because of an increased suspended matter concentration
interfering with filtration or growth of the food algae), species such as the grazing
gastropods Monodonta labio and Cellana grata and the filter-feeding stalked
barnacle Capitulum mitella may be employed as indicators.

ii) in the event of a breach of Target limits for suspended solids, direct monitoring
of increases in suspended matter concentration may be performed in the vicinity
of the north-western shores. Where there is a possibility of mobilization of
contaminated sediments during the construction process, concentration of relevant
contaminants should be monitored and the risks assessed accordingly.

ii) checking that the north-western shoreline is not used for storage of construction
materials or waste generated from the construction activity.

Terrestrial Ecology

Regular monitoring (i.e. weekly) during the construction phase willbe required to ensure
that the mitigation measures recommended in Chapter 9 are being effectively deployed.
Monitoring at a minimum, should include:

.

i) = ensuring that no unnecessary species or habitats are destroyed, damaged or
disturbed.
ii) ensuring that plant communities surrounding the works area are not adversely

affected by storage or fires.

iii) ensuring that the disturbed areas are restored successfully with native plant
species.

Operational Monitoring

Long-term monitoring requirements relate to monitoring during the operational phase of
the reclamation through the deposition of public waste material and monitoring for the
duration of barging activity at the Marine Barging Point. By conducting regular
monitoring, it can be determined whether the sites are continuing to comply with
environmental and safety objectives established and whether any deterioration in the
environmental integrity of the sites is taking place in order that remedial action may be
taken. - '

Noise

Monitoring requirements and non-compliance measures for the sites are as for
construction monitoring
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11.31

11.32

11.33

11.34

11.35

11.36

11.37

Air Quality

Monitoring rtequirements and non-compliance measures for the sites are as for
construction monitoring

Water Quality and Dredged Sediments

Monitoring requirements and non-compliance measures for the sites are as for
construction monitoring. Post-operation monitoring should be undertaken for three days
per week each day for mid-ebb and mid-flood tide for a period of six weeks after
cessations for marine works.

Marine and Terresm'alEcology

Monitoring requirements and non-compliance measures for the Public Dump are as for
construction monitoring.

Monitoring Following Completion (Public Dump)

Environmental impacts following the completion of the reclamation works are expected
to be minimal during the standing period. Subsequent development of the reclamation
area will require a separate construction monitoring programme based on the
recommendations provided in this Chapter. Following the development of the
reclamation area, significant environmental impacts are not envisaged, given the
residential and open space nature of development proposed Environmental monitoring
may be restricted to the following:

Water Quality
Periodic monitoring (i.e. six monthly) based on the specifications in this Chapter are -
recommended at locations in the proximity of the reclamation to detect any-long term

adverse impacts. The number and proximity of these locations is dependent on the
number of outfalls in the area and the nature of any discharges.

Marine and Terrestrial Ecology
Continued monitoring, based on the construction and operational monitoring
recommendations, should be carried out to ensure adequate protection. In the longer

term monitoring requirements may need to adjust to be compatible with future uses of
the area.

Environmental Performance Limits and Action Plans
Environmental Performance Limits

Trigger, Action and Target limits for assessing environmental performance are defined
as follows:

. Trigger limit: the Trigger limit is to provide an indication that environmental
parameters are exceeding normal expected variability in baseline levels:

. Action limit: the Action limit is to provide an indication that appropriate remedial

actions should be implemented to prevent a further unacceptable deterioration in
the environmental quality of a parameter; and
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11.39

11.40

11.41

. Target limit: the Target limit is based on legislative standards and/or recognised
environmental performance guidelines and represents the maximum level of an
environmental parameter at which the works must proceed.

The establishment of Trigger limits is dependent on the collection of a comprehensive and
scientifically robust environmental date set on baseline conditions. Additional baseline
monitoring data should be collected just prior to the commencement of construction,
where the monitoring period is of sufficient duration to allow for the collection of
representative  data. Normal temporal and spatial variations in an environmental
parameter need to be established, such that the Trigger limit can be set at the appropriate
statistical boundary of the data range. Action limits should be set at mid-value
(approximately) of the Trigger and Target limits (as defined be legislative standards
and/or recognised environmental performance guidelines). Trigger and Action limits
should be specified in a manner which is sensitive to genuine environmental deterioration,
but such that they do not result in unnecessary interference or cessation of works.

An example of the specification of TAT limits is provided in Table 11.1in relation to
marine water quality. The actual determination of control values is dependent on the
baseline monitoring programme and the relevant WQOs. Further information on the
establishment of TAT levels in relation to the other environmental key issues is provided
in the EM&A Manual.

Action Plans

It is important that remedial action is implemented in a constructive manner by the
Employer’s Representative to the progress of the works, and should involve pragmatic and
cost-effective solutions to environmental impacts. Environmental protection measures
related to the exceedance of Trigger and Action limits should be implemented in a timely
and efficient manner so as to avoid breaches of the appropriate Target levels. Remedial
action should be implemented through Action Plans, which are specific to the final
sequence of works and working practices of the construction and operational phases of
the Public Dump and Marine Barging Point. A framework for the Action Plans is shown
in Table [1.2. Remedial actions should be based upon mitigation measures specified in
the individual chapters of this report, as related to working practices and physical control
measures.

Further information on the establishment and implementation of Action Plans in relation

to the other environmental key issues is provided in the EM&A Manual of this Study.

167

OO0 00000000

O O

OHORONOEONS

O O O

A

-



~Table 11.1: Examples of TAT Levels for Marine Water Quality

Parameter Trigger Action Target
Depth Averaged Control minus 15% Control - 20% Control minvs 30% or
bo

4mg/1 whichever is
greater

bottom

DO within 2m of the

Control minus 15%

Control minus 20%

Control minus 30% or
2mg/1 whichever is
greate”

Temperature

Control plus 15%-

Control plus 20%

Control plus 30% or
2°C whichever is less

Turbidity

Control plus 15%

Control plus 20%

Control plus 30%

Suspended Solids

30 mg/l over hackground
or tota] of 50 mg/l
whichever is lower

30 mg/l over background
or total of 50 mg/t
whichever is lower

Total of 80 mg/l

@eCo0OOOOOOOOOOOO0O0000000O0

Table 11.2: Action Plans - Generic Framework for Exceedance of Trigger, Target and

Action Levels

Performance Limit Action 1 Action 2 Action 3

Tl'iggel' Notify contractor. Identify source of With cooperation of contracter, Notify exceedance in regular
exceedance, review working practice, specify simple remedial measures monitoring reports, together with
duration of works and proximity to to alleviale impact, as refated to any remedial steps taken.
sensitive receivers. working practices and proximity to

sensitive receivers.

Action Notify contractor, Commence Instruct conteactor of remedial Notify exceedance o Employer
additional monitoring in the action required in relation to and in regular monitoring report,
proximity of the source and at working practices or physical together with additional
nearest sensitive receiver(s). measures 1o prevent further monitoring data and remedial

deterioration  in environmental steps taken,
quelity.

Target Notify contractor and Employer Implement immediate remedial Provide detailed report to
immediately. Continue additional measures 1o curiail environmental coniractor and Employer relating
monitoring  at increased frequency impact and notify contractor and to exact date and reasons for
and locations until it is proven that Employer of potential of exceed Include deseription
environmental impact has reverted works failing any measured of remedial action taken and
back to below Target limits improvement. present monitoring data to

demonstrate  abatement of impact
to below Trigger Limit following
implementation  of remedial
measures. Provide reference
instructions to avoid repeat of
similar adverse impact.
Reference
Ref 11.1  PELB General Circular 2/94, Public Access to Environmental Monitoring and Audit
Reports.
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12.

CONCLUSIONS AND RECOMMENDATIONS

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

The main conclusions and recommendations from the technical chapters of this report,
which address each of the identified key environmental issues, are drawn together in this
chapter.

Noise Impacts
Public Dump

Traffic on the access road is expected to generate facade noise levels in excess of 75
dB(A) (L.) at NSRs near its alignment. If the Disused Track Access Road option is
chosen, excessive noise levels are experienced at the Sam Kindergarten and a number of
village houses represented by NSRs 1 and 2. If the TWTS Access Road option is chosen,
a greater number of village houses are affected. In addition, the highrise Serene Court
(NSR4) is affected. The need for mitigation measures is therefore anticipated.

Given the expected 8-year lifespan of the filling operation, the installation of partial
enclosure over the access road is recommended. An inwardly curved noise barrier along
the access road will mitigate the noise impacts on the nearby NSR. The barrier material
should have a mass per unit of surface area of at least 7 kg/m % and should have acoustic
lining. This mass per unit area conforms with British Standards and is deemed sufficient
to block the transmission of most construction related noise through the barrier.

The barrier is subject to a detailed design that will consider the effectiveness of
topography in providing barrier attenuation. However, the following preliminary
information gives some indication of its anticipated height and length.

In order to provide effective protection to high-level receivers (either highrise facades or
NSRs on elevated ground), the barrier should be curved inward over the access road. Its

. height will be constrained by the need to provide adequate clearance for dump-related

vehicles. The width of the overhang should generally be limited to a single lane on the
landward side. However, if the IWTS Access Road option is chosen, a short section of
the haul road (approximately 20 m) adjacent to Serene Court may be totally enclosed.

The length of barrier required depends on the access road option chosen. If the TWTS
Access Road option is chosen, the length of barrier would extend a length of about 200
m from the junction with Victoria road; this would take it approximately to the IWTS
inbound road access tunnel turnoff. This length of barrier would protect Serene Court
and Regent Heights. A preliminary assessment of the site indicates that the lowrise
village receivers in Kung Man Tsuen would be adequately protected by topography.

If the Disused Track Access Road option is chosen, approximately 80 m of barrier would
be required, starting at the junction with Victoria Road. It should be noted that vehicles
exiting onto the public road should have adequate sight-lines along that road. For this
reason, a full-height barrier cannot extend right up to the edge of Victoria Road. This
safety requirement has implications for the effectiveness of the barrier, especially the
school and two residences immediately across from the junction may require further
mitigation at the receiver.

The Technical Memorandum on Noise from Construction Work other than Percussive
Piling (Ref 4.1) indicates that an effective barrier (ie, one that is of sufficient size and
weight, and without gaps) reduces noise at the receivers by about 10 dB(A). This would
be sufficient to bring noise levels at NSRs near the access roads to levels within the traffic
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12.10

12.11

12.12

12.13

12.14

12.15

12.16

noise standards given in the Hong Kong Planning Standards and Guidelines.

If the land use permits, an alternative to the purpose-built barrier is an earth
embankment. Like the purpose-built barrier, an embankment would have to be of
adequate height to screen noise sensitive facades from a view of the access road.

In addition to the partial access road enclosure, good site practices to minimise noise are
recommended. Good site practice during construction and operation can be encouraged
through the inclusion of noise control clauses as shown in Appendix 1 of this report.

Marine Barging Point

Target noise criteria for Kenndy Town Jockey Club Clinic and for Lui Ming Choi
Memorial School are exceeded for both NSRs during the construction period of the
Marine Barging Point. However, existing buildings and additional mitigation measures can
be expected to reduce noise impacts to levels below the daytime target noise criteria. For
example, the presence of bus maintenance workshops to the forefront of Kennedy Town
Jockey Club Clinic, which remove the line of sight to the construction site, will reduce
noise levels by between 5 to 10 dB (A) thereby resulting in noise compliance. Other
measuzes including a reduction in the number of PME items in use at any single time,
and the erection of suitable temporary screening structures will serve to protect Lui Ming
Choi Memorial School. It is recommended that construction works be scheduled to avoid
examination times at the school to avoid exceedance of the relevant daytime target noise
criteria.

The predictions for construction noise impacts on NSRs are dependent on the exact
requirements of PME for construction of the barging point which have yet to be specified.

It is expected that the dominant noise svurce associated with the redevelopment of the
site will be associated with the demolition of the former Kennedy Town Incineration
Plant, which is outside the scope of this assessment. It is recommended that any noise
barriers used to achieve satisfactory noise level at NSRs during demolition work should
therefore be maintained for the duration of the construction works.

Noise. impacts in exceedance of the relevant noise criteria during the operation of the
barging point are not envisaged, provided that operations are restricted to day time
waorking hours. Noise impacts associated with traffic serving the barging point are minor
given existing and future traffic flows on Victoria Road and would only increase noise
levels under a worst case scenario by approximately 1.5dB (A).

Air Quality Impacts
Public Dump

The results of air dispersion modelling studies demonstrate that the sensitive receivers are
unlikely to be adversely affected by particulate levels. TSP concentration will be below
the recommended 1-hour guideline of 500ug/m’ at all the sensitive receivers, and the 24-
hour statutory TSP levels will also be complied with. The potential air quality impacts are
greatly reduced by the decision not to place a concrete batching plant or rock crushing
plant on the site.

TSP and RSP menitoring should be undertaken at Receiver 13 and another suitable site

(ie Receiver 1, 7 or 9) to ensure that AQOs and guidelines are complied with. The
contractor should provide detailed dust mitigation methods and rigidly adhere to them.
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12.17

12.18

12.19

12.20

12.21

12.22

12.23

12.24

The assessment of odours from sewage laden stagnant water has indicated that sensitive
recievers to the norih of Vicotria Road may be affected. However, the predicted zones
are likely to be an over estimate and the water is likely to become stagnant for only part
of the tidal cycle and would not persist for more than two hours. The proposed
development of the SSDS works and its associated interception of drainage waters should
further mitigate the potential for odour impacts from the stagnant water area.

Based on a worst-case dilution factor (D) for assessment, it is concluded that a short term
odour problem may be detectable due to the embayment of stangnat water. It will be
neccessary to undertake odour assessment using an odour panel upon receipt of public
complaints associated with the Works to detect any unacceptable impacts during the
operational phase of the Public Dump. ‘

Emissions from Public Dump vehicles were found to be insignificant.
Marine Barging Point

Air quality assessment of the proposed Marine Barging Point has shown that worst case
dust (TSP) l-hour concentrations of up to about 400 ug/m® can be expected during
construction. This is less than the guideline value of 500 ug/m®, and respective standards
for 24-hour (260 pg/m®) and annual (80 wg/m®) are also not exceeded at the nearest
sensitive receiver. Actual dust concentrations can be reduced substantially by limiting the
working area of the site and implementing dust suppression measures (eg watering site
surface twice daily).

- Operational impacts associated with the handling and tipping of public dump material at

the barging point will result in lesser dust impacts at sensitive receivers than construction
activities. Operational impacts can be effectively minimised by the enclosure of the
tipping operation to eliminate wind drift. Increases in ambient vehicle pollutant {eg CO,
NO,) concentrations from traffic associated with the barging point alone willbe negligible.

Sewerage Imbacts
Public Dump

There are five stormwater discharges that would be directly affected by the Green Island
Public Dump. The feasibility of intercepting and diverting these southwards towards the
western seawall of the Green Island Public Dump has been assessed as an appropriate
permanent or semi-permanent measure. The discharge to fast flowing waters there will
aid dispersion and dilution and thereby avoid deterioration of water quality. The
northernmost of these existing outfalls may, in the long-term, be more appropriately
diverted to future collector drains along the alignment of the existing Kennedy Town
seawall which would transfer the effluent eastwards.

The locations and flow rates of all existing foul and stormwater discharges within the
study area have been established and pollution loads estimated. There are several major
infrastructure projects in the planning stage in the vicinityof Green Island which willeach
have some impact on the adjacent sewerage systems. Proposed changes to the sewerage
systems have been identified and their impacts assessed, particularly in the case of the
Belcher Bay Reclamation which impacts on the existing outfalls with the greatest pollution
loadings. Findings have been incorporated into the water quality assessment.

There are no significant cumulative sewerage impacts in relation to the Island West
Transfer Station barging point.
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12.26

12.27

12.28

12.29

12.30

12.31
12.32

12.33

12.34

12.35

Recommendations for the diversion and interception of stormwater drains during the
construction and operational phase are provided.

There are as yet no proposals to divert the existing small diameter foul sewer outfall
discharging opposite Davis Street. The effect of this outfall has been addressed as part
of the water quality assessment {(Chapter 7).

Under the Water Pollution Control Ordinance, all effluents discharging within a WCZ are
subject to obtaining a licence from EPD and complying with the stated conditions.

Marine Barging Point

The development of the Marine Barging Point will not result in the diversion of sewers
or stormwater outlets, or result in the embayment of containmated marine waters. As
such no impact on sewerage is envisaged.

Water Quality and Dredged Sediments
Public Dump

WQOs have been identified for the gazetted Western Buffer and Southern WCZs. Parts
of the Victoria Harbour WC7, have now also been gazetted in 1995,but the area around
Green Island is not expected to be gazetted until 1996, when appropriate WQOs will be
applied.

With the exception of the photoplankton, nutrients and total inorganic nitrogen there is
compliance with the WQOs of the Southern and Western Buffer WCZs.

In “Victoria Harbour TIN and dissolved oxygen in the bottom water would not comply
with the WQOs if the same objectives as for the Southern and Western Buffer WCZs
were applied to the Victoria Harbour WCZ.

There are no sensitive receivers in the immediate works area. The nearest sensitive
receiver which could be impacted by the works is the Kennedy Town salt water pumping
station.

The maximum suspended solids concentrations in Victoria Harbour exceed the target
guidelines for water to be taken for flushing purposes (10 mg/l) bui are below the
guideline value for pump wear (140 mg/l}. Concentration maxima currently reach
57mgfi.

Sediment plume modelling has shown that the mariculture zones at Ma Wan, Sok Kwu
Wan and Lo Tik Wan, and the power station intakes at Tsing Yi and Lamma Island lie
outside the +1mg/l suspended solids increase plume contour. The proposed sea water
pumping station at Telegraph Bay, the existing stations in West Kowloon and along the
north shore of Hong Kong Island are similarly outside that contour. Based on these
results, the suspended solids elevation will not be detactable and will have no impact on
them.

The envirommental impacts on adjacent water bodies are considered to be minimal and
acceptable based on the results of the modelling work. Nevertheless, after the modeiling
work had been completed, and in order to mitigate as far as possible any environmental
impacts which might result from the occasional encroachment of the plume on the eastern
shore of Green Island or in the East Lamma Channel, it was agreed between CED and
EPD that the western seawall would be built as early as possible in the programme, and
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that dumping operations would take place only on a rising or slack tide.

The latest sediment surveys of the area, which investigated the depth of contamination
using triplicate samples, confirmed that the samples were within the "Class A" category.
As a result no special measures will be required during transport and disposal.

It is predicted that the suspended solids concentration at the Kennedy Town salt water
pumping station will not increase above background levels. However, increases of a few
mg/l may be expected a short distance offshore from the intake. It is recommended that
precautionary provision be made that, should the measured flood difference concentration
of suspended solids at the monitoring station offshore of the Kennedy Town salt water
pumnping station increase by more than 10mg/l above the baseline flood difference as a
result of the works, then a silt screen should be installed around the station intake.

Predicted sediment deposition rates of 0.3-0.7mm/d will not significantly affect the
sediment benthic in fauna beneath the plume.

The additional oxygen demand imposed on the water column by dispersed sediment
resulting from dredging will range between 0.05and 0.25mg/l. Existing oxygen demand
levels are in the range 1-2 mg/l and this increase is unlikely to have any significant effect
on water quality.

The construction, operation and completion of the public dump reclamation give rise to
no significant or unacceptable deteriorations in bacteriological quality of the marine
waters in the immediate vicinity of the works and hence further aficld. No mitigation
measures are therefore necessary.

Floating booms with skirts should be used to retain floating timber, insulation material
and plastics adjacent to the dumping area. Accumnulated material should be removed
daily.

The construction of the submerged seawalls and the subsequent filling will not give rise
to measurable deterioration in water quality due to the storm and foul sewer dlscharges

into the harbour.

The present surface water discharges into the works area from Victoria Road should be
diverted to the south of the western seawall where currents exceed 0.2m/s.

Sewage derived from residential blocks built on the final reclamation should be treated
at the Strategic Sewage Treatment works at Mount Davis.

Marine Barging Point

Soundings for the water depth in the basin adjacent to the loéding area taken in 1984 and
updated in 1994 show that there is insufficient depth for barge access immediately
adjacent to the seawall. However, it is considered that the need for dredging can be
avoided by the use of an extended loading ramp or use of a lighter barge and it has been
stipulated by CED that the construction contract for the site will not allow dredging.
Marine water quality construction impacts are therefore expected to be negligible.
Marine Ecology

Public Dump

The public dump will result in the destruction of a significant part of Victoria Harbour’s
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last stretch of natural rocky shores. These shores house the remnants of the biological
community, in particular the intertidal fauna, which pre-date development in the harbour.
The species on these shores are generally much larger in size than their counterparts in
other shores in Hong Kong. For example, individuals of the limpet Cellana grata found
in the mid to high intertidal are about double the average size of their conspecifics
elsewhere in Hong Kong. Similarly, the chiton Liolophura japonica is abouwt 30-40% larger
than their counterparts elsewhere in Hong Kong. The reasons for these large species size
are not fully understood, therefore this habitat is of interest to sciemtists keen to

-understand the factors which have promoted such growth in species size.

Protection of the remnants of the shore life on Green Island and the Hong Kong Island
site may be enhanced by minimizing disturbance to the north-west shoreline of Green
Island. This shoreline may be afforded some natural protection as a result of its
inaccessibility, however additional measures are considered necessary to safeguard this
area in the future. During the construction phase restrictions should be applied to
prevent these shores being used as storage areas for construction materials or temporary
stockpiling areas for construction or other wastes. In addition, the recommendation of
the Final Report of the Green Island Reclamation Feasibility Study (Ref 8.11) to create
an Urban Fringe Park on Green Island is endorsed by this study with respect to marine
ecology. It is further proposed that within the proposed Urban Fringe Park that access
to the foreshore is restricted.

The amount of suspended matter in the water resulting from the construction activities
should be effectively reduced by the use of suitable mitigation measures as described in
Chapter 7. These include ensuring that barges are loaded in such a way as to prevent
spillage during transport; the use of automatic self monitoring systems to discourage *short
dumping’; and ensuring that direct discharges from surface and storm water outfalls and
unsewered discharges are intercepted prior to discharge. These will reduce the direct
impact of the construction phase on the biological community and permit time for
rehabilitation and mitigation measures to be implemented.

The translocation of a representative community of fauna from the affected shores to the
north-western quarter of the island is recommended, preferably during Stage I or Stage
11 of the work. Species such as Liolophura japonica and Cellana gratahave long life-spans
in undisturbed environments and may therefore benefit from the translocation.
Translocation also increases the local density of these species and may assist survival of
these populations following the destruction of their other habitats on Green Island. The
translocation is unlikely to be effective, however, unless the area is accorded some
protection to ensure the proposed development, together with the accompanied stresses
(eg. human disturbance) do not offset the translocation effort. The steep gradient of the
northern shores of Green Island should provide some natural protection to the
translocated populations.

Further quantification of the occurrence and distribution of species within the affected
area will be required before detailed proposals can be made for translocating and
monitoring of the marine community. A pre-construction phase study to determine the
potential success of translocating fauna is therefore recommended. The proposed scope
of further investigations is presented in Table 3 of Appendix 2. The transfer of fauna to
the north-western shores is regarded as the only feasible mitigation measure due to the
entire loss of the shoreline habitat on other parts of Green Island.

The subtidal community of Sulphur Channel will be destroyed by construction of the

Public Dump. However, the results of the study by Fill Management Committee of CED
have shown that the importance of this community is small.
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- Marine Barging Point

Marine ecological impacts associated with the development of the Marine Barging Point
have not been assessed, as the urban foreshore and immediate marine enviromment are
not considered to retain any significant ecological value.

Terrestrial Ecology
Public Dump

The flora of Green Island was found to be very species-rich, with an advanced succession
comprising many woodland species. This is thought to reflect a lack of disturbance by fire
and other factors. One protected plant species, Pavetta hongkongensis, was found. A full
four season survey of bird fauna was not undertaken, but is not expected that many rare
species arc present. No large native mammals are present on the island. The invertebrate
fauna were not surveyed in detail but may be of interest due to the high plant diversity,
lack of disturbance and the dispersal barrier presented by the sea.

The direct impacts resulting from construction activities and the operation of the Public
Dump will be a loss of vegetation along the southern shores of Green Island. Indirect
effects following completion of the Public Dump will result from disturbance due to
increased human access to the ‘Island’, the risk of fire, and the risk of invasion by
predatory and exotic species. Proposed mitigation measures include prohibiting open
fires, smoking and the storage of flammable materials on-site during the construction and
operational phases; to prohibit the storage of construction materials and other wastes on
Green Island other than within the works area; and a tree survey should be carried out
by the contractor prior to the commencement of any works. Replacement planting of
damaged or destroyed vegetation should be carried out on both Green Island and along
the Hong Kong Island shoreline and should be consistent with the recommendations for
landscape works proposed in Chapter 10.

On Stonecutters Island proposed mitigation for the loss of coastal habitat to reclamation
involved construction of an artificial boulder shore for the displaced Reef Egrets and
Night Herons. However, in view of access problems and the threat to other habitats this
proposal has been changed to provision of pontoon-bridge rafts, from which the birds are
expected to fish. Breeding takes place on large-boulder shores, with nests located at the
foot of large (greater than 2 m) boulders on flat surfaces above sea level. Thus unless
disturbance increases, adverse impacts on the Green Island population could be
compensated, in the long term, by provision of an equivalent area of large-boulder shore
on the reclamation. This would also benefit rocky shore invertebrate species displaced
from southern Green Island. The constructed rocky shore should be fenced off to prevent
animal-collectors and other human disturbance. In addition it is suggested that perches,
such as floating rafts or buoys, are provided near the shore as foraging posts.

Access Routes

From a botanical and ecological point of view,the IWTS Access road option would cause
less detrimental impact to the environment than the Disused Track option. This option
represents a well-grown secondary woodland habitat composed of native and exotic tree
species and is likely to provide a suitable habitat for various animal groups.

If the Disused Track option is adopted, special car¢ must be taken to minimize the
damage to the natural woodland down-slope of the track (i.e. between the track and the
shoreline) when engineering work is carried out. Consideration should also be given,
where possible, to limit the potential alteration in plant species composition as a result
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of increased light penetration or changes in the water table, for example. This can only
be achieved by careful selection of the road alignment to avoid ecologically sensitive
species.

Any trees destroyed during development should be replaced with native species, with the
provision of nursery/pioneer species as appropriate, (o assist in the succession to
woodland coverage. A compensatory landscape scheme will be required by Government
at the detailed design stage to recompense for the loss of trees. Aesthetically and
ecologically important shrubs and trees should be fenced off for protection if they are
exposed by the clearance of adjacent vegetation.

1t is recommended that the ecological effects of all construction and operational activities
be monitored. Monitoring and audit requirements are given in Chapter 11 of this report.

Marine Bafging Point

Terrestrial ecological impacts associated with the development of the Marine Barging
Point have not been assessed, as the site does not have any nmataral habitats and is not
considered to retain any significant ecological value.

Visual Impacts
Public Dump

The construction of the Public Dump willbe one of the earlier projects that will gradualiy
transform this last remaining section of undisturbed Hong Kong shoreline into a dense,
urban arca. Many Hong Kong residents willbe aware of operations in this area and the
visual impact will be significant. To the sensitive receivers in the area the visual impact
will be considerable and unavoidable. There are, however, relatively few sensitive
receivers that will be affected by the developments in the long term; the Mount Davis
Cottage Area is likely to be relocated and the dominant land use in the area is actually
Green Belt. Within this context of change, the impact of the Public Dump will be
minimal. It does, however, represent the beginning of that transformation and the overall
visual impact will be greater, because of this.

Following the assessment of possible visual impacts of the construction, operation and
completion of the GIPD, recommendations have been made that will assist in minimising
visual impacts at the detailed design stage: ‘

. Adopt high visual standards for all operationz-xl and cumulative work in this area
as a precedence for the future reclamation work and other projects in the area.

. Develop proposals for the construction and dumping operations that will minimise
and mitigate any visual impacts.

L Due to its landscape value as a patural backdrop and its role in screening views
from the landward side of the public dump, it is important to retain and minimise
impact on the vegetation on the lower slopes of Mount Davis, below Victoria
Road, during the course of work.

. Locate semi-permanent plant, such as the rock-crusher, as close as possible to the
existing shoreline in Area 1 where it will be screened from view from Hong Kong
Island. Incorporate hoardings or advance planting along the seawall to screen
views from the sea. Particular attention should be given to minimising damage to
the Green Island shoreline.
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. Careful attention should be given to the detailed dcsign and appearance of the
western seawall and its interfaces. If possible, include planting as part of advance
works to mitigate views of operations from the west.

. Carry out off-site planting, along Victoria Road and the Kennedy Town
waterfront, for permanent and temporary visual mitigation.

Should vehicular access to the Public Dump prove essential it would be preferable, on a
visual impact basis, to adopt the IWTS option to reduce the impact on the visually
important lower slopes of Mt. Davis.

Disused Track Access

The Disused Track option is likely to involve major slope work and extensive removal of
the existing vegetation. In accordance with the new Works Branch Technical Circular,
alternatives that involve less impact to the existing slope should be pursued wherever
possible.

Care should be taken to minimise the area affected by the work and, in particular, tree
felling. It is strongly recommended that construction work is concentrated on one side
of the existing track only; thereby preserving any vegetation either above or below the
track, Sturdy fences (of non-timber material) should be erected to minimise damage to
vegetation to be retained. A tree survey should be undertaken prior to the
commencement of construction, to document the trees that will be removed during
construction.

Construction methods should aim to minimise disturbance to the slopes. Engineers
should work closely with landscape architects to devise the optimal alignment feasible
methods to minimise tree removal. It is recommended that, wherever possible the access
road is constructed on a temporary structure to minimise earthworks in the area.

Once the final access road alignment and areas of disturbance have been identified,
detailed landscape proposals for temporary and long-term reinstatement of vegetated
areas should be prepared.

Temporary reinstatement

Temporary reinstatement should be carried out adjacent to the structure to mitigate
operational impacts. These areas are likely to be disturbed once the access is removed
following completion. Temporary planting should include fast growing tree species, such
as Eucalyptus sps. and Acacia sps. that will create a short term screen.

Permanent reinstatement

Permanent reinstatement should take place following the construction stage on newly
formed permanent slopes that will not be affected when the temporary access road is
removed. Permanent reinstatement should also take place following completion. Planting
shall comprise a mixture of native and fast-growing woodland tree species. The fast
growing species will quickly "heal" the slopes with the native species forming a more
balanced ecological mix. Plant selection shall be based on those species removed during
construction, as documented in the tree survey.
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Marine Barging Point

In order to delay the significant visual impacts of road construction, the marine access
option from the Marine Barging Point is supported on visual grounds in the interim
period until the site is re-developed in mid-1997. Construction and operational visual
impacts willbe limited, where the prior removal of the KTIP structure and chimney stacks
will result in an overall visual improvement to the area.

Monitoring and Audit Requirements

The monitoring and audit objectives and responsibilities during the baseline, construction,
operational and post-completion phases of development, as relevant to the Public Dump
and Marine Barging Point are defined. Monitoring requirements are specified with
respect to location and frequency, together with a framework for determining
environmental performance criteria and remedial Action Plans.

An Environmental Monitoring and Audit Manual, prepared separately to this report,
augments the monitoring and audit requirements provided in this report and acts as the
reference document in each of the development phases for the Public Dump and Marine
Barging Point.
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APPENDIX 1

Recommended Noise Pollution Control Clauses

2)

b)

d)

g)

h)

The Contractor’s attention is drawn to the Summary Offences Ordinance and to the
Noise Control Ordinance.

Before the commencement of any work, the Contractor shall submit for the Engineer’s
agreement the proposed sound-reducing measures for all plant and equipment to be nsed
on the Site.

The Contractor shall provide an approved integrating sound level meter to IEC 651:1979
(Type 1) and 804:1985 (Type 1) and the manufacturer’s recommended sound level
calibrator for the exclusive use of the Engincer at all times. The Contractor shall
maintain the equipment in proper working order and provide a substitute when the
equipment are out of order or otherwise not available.

The sound level meter including the sound level calibrator shall be verified by the
manufacturers every two years to ensure they perform the same levels of accuracies as
stated in the manufacturer’s specifications. That is to say at the at the time of
measurements. The equipment shall have been verified within the last two years.

The Contractor shall ensure that all plant and equipment to be used on the site shall be
effectively sound-reduced by means of silencers, mufflers, acoustic linings or shields,
acoustic sheds or screens or other means, to avoid disturbance to any nearby noise
sensitive receivers. Measured sound levels, other than that from percussive piling, from
0700 to 1900 hours on any day not being a general holiday shall not exceed an equivalent
continuous A-weighted sound level (L) of 75 dB(A) measured over any 30-minute
period at 1 metre from the external facade of the nearest noise sensitive receiver. Any
works causing excessive noise, e.g., operation of jack hammers, may be prohibited
notwithstanding the above mentioned noise level restriction.

If a school is within close proximity to the Site, the Contractor shall liaise with School
and the Examination Authority to ascertain the exact dates and times of all examination
periods during the course of the contract. During school examination periods, the noise
levels measured over any 30-minute periods due to the Contractor’s equipment and
construction operations shall not exceed 65 dB(A} as measured at 1 m from the closest
external facade of the school.

The Contractor shall liaise with the schools and the Examination Authority to ascertain
the exact dates and times of all examination periods during the course of the contract.
Point can be deleted if the schools are either:

i) more than 800 m away from the Construction Site with no obstructions in
between.

ii}  more than 300 m away from the Construction Site with obstructions in between
that can effectively screen off the construction noise.

Should the limits stated in the above sub-clauses (e) and (f) be exceeded, the
construction operation(s) causing the excesses shall stop and shall not recommence until
the Contractor has taken whatever measures, at their expense, acceptable to the
Engineer that are necessary for compliance. Any stoppage or reduction in output
resulting from compliance with this clause shall not entitle the Contractor to any
extension of time for completion or any additional cost whatsoever.



1)

k)

D

Measures that are to be taken to protect adjacent schools and other adjacent noise
sensitive receivers, if necessary, shall include, but not be limited to, adequate noise
barriers. The barriers shall be of substantial construction and designed to reduce
transmission of noise (simple plywood hoarding will not be sufficient). The barriers shall
be surmounted with baffle boxes designed to reduce transmission of noise. The designs
of the barriers shall be submitted to the Engineer for approval before works commence
adjacent to schools and other occupied buildings.

The Contractor shall take reasonable precautions as instructed by the Engincer, to
maintain all plant and silencing equipment in good condition in order to minimize noise
emission during construction works.

The Contractor shall provide acoustic sheds or screens whenever applicable to shelter
noisy construction works including the cutting of slope/knoll and road/rock breaking
unless acoustically equivalent noise reduction measures are proposed and implemented
to the satisfaction of the Engineer.

Notwithstanding the requirements and limitations set out in (f) above, the Engincer may,
upon application in writing by the Contractor, allow the use of any equipment and the
carrying out of any construction activities for any duration provided that he is satisfied
with application which, in his opinion, to be of absolute necessity or of emergency
nature, or adequate noise insulation has been provided to the noise sensitive receivers
to be affected, and not in contravention with the Noise Coatrol Ordinance in any respect.

For the purposes of the above clauses, any domestic premises, hotel, hostel, temporary
housing accommodation, hospital, medical clinic, educational institution, place of public
worship, library, court of law, or performing arts centre shall be considered a noise
sensitive receiver,

Location of Unused or Excavated Mat.rial: The Contractor is required to submit the
proposed method of working to the Engineer before commencing any excavation works.
The method of working shall be designed, as far as is practicable, to ensure that a bund
of material is located between the works and any schools and other occupied buildings
in order to block transmission of noise.

Proper Maintenance of Silenced Equipment: The Contractor shall take reasonable
precautions as instructed by the Engineer, to maintain all plant and silencing equipment
in good condition in order to minimize noise emission during construction works.
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Species List from Marine Ecology Surveys
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Table 1: List of Intertidal Animals Recorded from Green Island and the
North-Western shores of Hong Kong Island.

Green Island

Phylum Ceolenterata
Class Anthozoa
Haliplanella luciae
Unidentified sea anemone

Phylum Mollusca
Class Gastropoda

Cellana grata
Ceilana toreuma
Chlorostoma nigerrima
Chlorostoma sp.*
Diodora sp.
Liolophura japonica
Littorina articulata
Littorina brevicula
Lunella coronata
Monodonta labio
Nerita albicilla*
Nerita undata®
Nertia chameleon*
Nodilittorina radiata
Nodilittorina trochoides
Nedilittorina vidua
Notoacmea
Patelloida pgymaea
Patelloida saccharina
Puperita japonica*
Siphonaria japonica
Thais clavigera

Class Bivalvia
Barbatia virescens
Septifer virgatus
Saccostrea cucullata

Phylum Arthropoda
Class Crustacea

Balanus amphitrite
Capitulum mitella
Clibanarius sp.
Epixanthus frontalis
Eriphia laevimana smithi*
Gaetice depressus
Leptodius exaratus
Ligia exotica
Nanosesarma minutum
Pagarus sp.



Table 1 (Contn)

Parasesarma pictum
Parasesarma plicata
Unidentified porcelain crab
Tetraclita squamosa
Unidentified talitrid amphipod

Phylum Echinodermata
Class Echinoidea
Anthocidaris crassispina*

Phylum Vertebrata
Class Aves+
Motacilla flava (Yellow wagtail)*
Columba livia (Feral pigeon)*
Milvus migrans (Black kite)

Class Pisces
Bathygobius sp.

Western

Phylum Ceolenterata _
Class Anthozoa
Haliplanella luciae
Unidentified sea anemone

Phylum Mollusca
Class Gastropoda

Cellana grata
Cellana toreuma
Chlorostoma nigerrima
Diodora sp.
Liolophura japonica
Littorina articulata
Littorina brevicula
Lunella coronata
Monodonta labio
Nodilittorina radiata
Nodilittorina trochoides
Nodilittorina vidua
Notoacmea
Patelloida pgymaea
Patelloida saccharina
Siphonaria japonica
Thais clavigera
Thais luteostoma#

Class Bivalvia
Barbatia virescens
Septifer virgatus
Saccostrea cucullata
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Table 1 (Contn)

Phylum Arthropoda
Class Crustacea

Balanus amphitrite
Capitulum mitella
Clibanarius sp.
Epixanthus frontalis
Gaetice depressus
Leptodius exaratus
Ligia exotica
Nanosesarma minutum
Pagarus sp.
Parasésarma pictum
Unidentified porcelain crab
Tetraclita squamosa
Unidentified talitrid amphipod

Phylum Annelida
Class Polychaeta
Pomatoleios kraussi#

Phylum Vertebrata
Class Aves+
Milvus migrans (Black kite)

Class Pisces
Bathygobius sp.

Notes: ]

+ - species of birds only include those sighted on the shore
* _ species not recorded from Western

# - species not recorded from Green Island

Table 2: List of Plant Species Recorded from Green Island and Western

Cerbera manghas
Clerodendron inerme
Ficus hispida

Ficus microcarpa
Ficus superba
Macaranga tanarium
Pandanus tectorius
Phoenix hanceana
Scaevola sericea



Table 3: Proposed Scope of Work for the Pre-Constraction Phase Ecological Study
of the Intertidal Fauna of Green Island

Further study of the intertidal fauna of Green Island has been recommended in Chapter 8 of
this report. The proposed scope of work and estimates of costs and timescale are given
below.

Objectives
The 6bjectives of the proposed study are:
. to provide bio-monitoring data on the impact of the public dump project.

. to understand the possible factors underlying the observed large body size of common
intertidal animals on the shores of the island; specifically looking at the factors of
disturbance and food availability; and

Brief Description of Work

i) Population dynamics of grazing gastropods
Regular (monthly or biweekly, depending on the activity of the animals) sampling of
the intertidal community of Green 1sland will be made for a duration of 14 months
to understand the population dynamics of the important species, with particular
emphasis on the limpet Cellana grata,the top shell Monodonta labi and the chiton
lophora japonica. The density and size distribution of these animals willbe estimated
using random quadrats laid at different, fixed heights of the shore.

This sampling will be carried out at two sites on the island: the stretch of boulder
shore northeast of the quarantine camp of the Correctional Services Department
(Site A) and depending on the accessibility, the more exposed northwestern shores
of the island (Site B).

ii) Growth and feeding ecology of the grazing gastropods and the impact of increased
sedimentation
One possible reason for the large body size of the intertidal grazing gastropods on
Green Island may be the high abundance of algal (particularly the cayanobacteria
community) food on the shore. In order to understand the role of food availability
on growth of the common grazing gastropods, the following investigations will be
carried out:

a} estimation of the abundance of microaigae at Site A
Rock chip samples willbe corrected and the abundance of microalgae (food
for Cellana, Liolophora and Monodonta) estimated using the chemical
extration-spectrophotometric method. The abundance of the various algal
groups will also be estimated using the scanning electronic microscope.

b) growth rate of Cellana grataand Monodonta lubio

In order to understand the factors underlying the large average body size of
these gastropods compared to their counterparts on the Hong Kong Island
shore, shells of individuals of these gastropods will be examined for their
internal micro-banding structure. This technique allows daily growth rates
to be estimated from the micro-growth bands deposited inside the shell
layers. Shells of C. grataon the Green Island shore and the opposing shore
on Hong Kong Island (near Sandy Bay)} will be sectioned and their growth
rates compared.

Since the technique is less effective on species with coiled shells, growth
rates of the two populations of M. labic will be tagged and their growth rate
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over the study period of 14 months be followed and compared.

feeding impact of the gastropods

It is suspected that the main food source of the grazing gastropods is the
cyanobacteria and encrusting algae on the intertidal rocks. These producers
are, however, particularly responsive to sedimentation as their production
may be severely suppressed by increased siltation. The potential impact of
increased sedimentation on these gastropods willbe studied with the use of
manipulative experiments at Site A. Replicated cages willbe set up on the
boulder shore to either exclude C. grateor M. labio from or in the caged
areas. The grazing impact of these gastropods can then be estimated by
comparing the difference in microalgal abundance inside and outside the
cages. Controls will be set up to eliminate the possible effects of caging.

A second part of the study will be to manipulate the sedimentation regime
of caged areas (eg by regular removal of accumulated sediments) and
monitor the impact of this on gastropod grazing activity, abundance and
growth rate. The grazing gastropods may be used as a bio-monitor of the
possible effects of sedimentation associated with the public dump project.

reciprocal translocation of populations

The role of disturbance and food availability can be further investigated by
performing a reciprocal translocation of the populations of C. grataand M.
labio at Green Island and Sandy Bay. Marked individuals of the two
populations will be translocated to the other site and their subsequent
growth rates compared. This experiment may be augmented by the use of
molecular techniques to confirm that growth rate differences arc due to
environmental rather than genetic factors. '

relocation of the fauna ,

Individuals of the community on the southern shores of Green Island which
are to be affected by the Public Pumps project will be relocated to the
northern shores of the island. This will increase local density of these large-
bodied species to, hopefully, maintain recruitment to this part of the shore.
These species may also be conserved through the relocation as most of the
specics are long-lived in undisturbed environments. Survival of marked
individuals will be monitored every three months to assess the success of the
relocation.



Cost

The following budget (based on 1994 costs) is proposed for the aforementioned work:

Item Unit Cost Subtotal (HK$)
(HKS$)
Research assistant x 14 months 14,000 196,000
Transportation Cost 15,000
Equipment (Spectrophotometer) 45,000
Experimental materié]s 20,000
Chemicals & SEM charges 20,000
Consumables 20,000
Shell sectioning 12,000
Total 328,000

OO 00



APPENDIX 3

Species List from Terrestrial Ecology Surveys
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Table 1 - Plants Recorded at Green Island During Field Surveys : 30 August 1993

TREES

4

O )

clalale

Species Family
Acacia confusa MIMOSACEAR
Acronychia pedunculata RUTACEAE
Adenanthera pavonina MIMOSACEAE
Alecurites moluccana EUPHORBIACEAE
Aporusa dicica (A.chinensis) EUPHORBIACEAE
Bridelia balansac EUPHORBIACEAE
Brideiia tomentosa EUPHORBIACEAE
Cassia sp. CAESALPINIACEAE
Celtis philippensis ULMACEAE
Ceitis sinensis ULMACEAE
Cerbera manghas APOCYNACEAE
Cratoxylum ligustrinum HYPERICACE‘\E
Cudrania tricuspidata MORACEAE
Daphniphyilum calycinum DAPHNIPHYLLACEAE -
Delonix regia CAESALPINIACEAE
Elacocarpus chinensis { TILIACEAE
Euphoria longan SANINDACEAE
Ficus microcarpa MORACEAE
Ficus superba var. japonica MORACEAE
Ficus varicgata var. chlorocarpa MORACEAE
Ficus variolosa MORACEAE
Firmiana simplex STERCULIACEAE
Hibiscus tiliaceus MALVACEAE
Homalium cochinchinensis FLACOURTIACEAE
Itea chinensis ESCALLONIACEAE
Leucacna leucocephala MIMOSACEAE
Litsea giutinosa LAURACEAE
Livistona chinensis ARECACEARE
M\Macaranga tanarius BUPHORBIACEAE
Mallotus pa&iculatus EUPHORBIACEAE
Microcos paniculata TILIACEAE
Pandanus tectoris PANDANACEAR
Pavctta hongkongensis RUBIACEAR




Table 1 - Plants Recorded at Green Island During Field Surveys : 30 August 1993

TREES

L Species Family
Pentaphylax euryoides PENTAPHYLACACEAE V
Phoenix hanceana ARECACEAE
Phyllanthus emblica EUPHORBIACEARE
Pithecellobium Iucidum MIMOSACEAR
Psidium guajava MYRTACEAE
Pterospermum heterophyllum STERCULIACEAE
Rhus hypoleuca ANACARDIACEAE
Rhus succedanca ANACARDIACEAR
Sapium sebiferum EUPHORBIACEAE
Schefflera octophyila ARALIACEAE
Scolopia saeva FLACOURTIACEAE
Sterculia [anceolata STERCULIACEAE
Syzygium hancei MYRTACEAE
Syzygium jambos MYRTACEAE
Zanthoxylum avicennac RUTACEAE
Zanhoghmeospidastom | RutAcBAE |
SHRUBS

Species * Family

Agave angustifolia AGAVACEAE
Ardisia crenata MYRSINACEAE
Atalantia buxifolia RUTACEBAE
Breynia fruticosa EUPHORBIACEAE
Catharanthus roseus APOCYNACEAE
Clerodendrum inerme VERBENACEAE
Croton sp. EUPHORBIACEAE
Desmodium triquetrum PAPILIONACEAE
(Pteroloma triquetrurn)
Desmos cochinchinensis ANNONACEAE
Diospyros vaccinioides EBENACFEAE
Eurya sp. THEACEAE
Ficus hirta MORACBAE -
Gardenia jasminoides RUBIACEAE
Grewia biloba TILIACEAE o ' -
Iiex asprella AQUIFOLIACEAR -

OO0 00000000000
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Table 1 - Plants Recorded at Green Island During Field Surveys : 30 August 1993

SHRUBS

Species Family
lex pubescens AQUIFOLIACEAE
Tlex sp. AQUIFOLIACEAE
Lantana camara VERBENACEAE
Litsea rotundifolia vaar. eblongifolia LAURACEAR
Malvastrum coromandelinum MELASTOMATACEAE
Melastoma sanguineum MELASTOMATACEAE
Phyllanthus cochinchinensis PITTOSPORACEAE
Pittosporum glabratum PITTOSPORACEAE
Psychotria rubra RUBIACEAE
Rhaphiolepis indica ROSACEAE
Rhapis excelsa ARECACEAE
Scaevola sericea GOODENIACEAE
Tithonia diversifolia ASTERACEAE
Tricalysia dubia RUBIACEAE
Urena lobata MALVACEAE
Vitex negundo VERBENACEAE
Wikstroemia indica THYMELAFACEAE

| ﬂrCLIMBERS

Species Family
Acacia pennata MIMOSACEAE
Asparagus cochinchinensis LILIACEAE
Byttneria aspera STERCULIACEAE
Calamus sp. ARECACEAE
Cassytha filiformis LAURACEAE
Coeculus trilobus MENISPERMACEAE
Dalbergia benthami PAPILIONACEAE
Dalbergia hancei PAPILIONACEAE
Dalbergia millettii PAPILIONACEAE
Dendrotrophe frutescens SANTALACEAE
Embelia lacta MYRSINACEAE
Embelia ribes MYRSINACEBAE
Embetia sp. MYRSINACEAE
Gymnema altemiflorus’ ~ ASCLEPIADACEAE
Heterosmilax gaudichaudiana SMILACACEAE




Table 1 - Plants Recorded at Green Island During Field Surveys : 30 August 1993

CLIMBERS

Species Family
Jpomoea cairica CONVULVULACEAE
Melodinus suaveolerns APOCYNACEAE
Mikania micrantha ASTERACEAE
Pacderia scandens RUBIACEAE
Pucraria phaseoloides PAPILIONACEAE
Sageretia theezans RHAMNACEAE
Smilax china SMILACACEAE
Smilax lancaefolia SMILACACEAE
Stephania sp. MENISPERMACEAE
Strophanthus divaricatus APOCYNACEAE
Strychnos angustiflora STRYCHNACEAE
Tetracera asiatica DILLENIACEAE
Trichosanthes sp. CUCURBITACEAE
Uraria macrostachya PAPILIONACEAE
Uvaria grandiflora ANNONACEAE
Uvaria microcarpa MOMME
Zar oxylom nitidunl RUTACEAE
HERBS

Species Family S
Adenosma glutinosum SCROFHULARIACEAE
Ageratum conyzoides ASTERACEAE
Alocasia macrorrhiz ARACEAE
Amorphophallus variabilis ARACEBAE
Aster baccharoides ASTERACEAE
Bidens bipinnata ASTERACEAE
Commelina communis COMMELINACEAE
Elcphantopus scaber ASTERACEAE
Emilia sonchifolia ASTERACEAE
Gynura divaricata ASTERACEAE
Hedyutis sp. RUBIACEAE
Liriope spicata LILIACEAE
Mimosa pudica MIMOSACEAE
Phyllanthus urinaria EUPHORBIACEAE )
Solanum nigrumm SOLANACEAE

OO0 00000000 0O 0000000 O0
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Table 1 - Plants Recorded at Green Island During Field Surveys : 30 August 1993

Vemonia cinerea ASTERACEAE
Zephranthes candida AMARYLLIDACFAER
GRASSES AND SEDGES

Species Family
Apluda mutica POACEAE
Arundinella sp. POACEAR
Cyperus alternifolius, CYPERACEAE
Digitaria sp. POACEAE
Fimbristylis thomsonii CYPERACEAE
Imperata cylindrica POACEAE
Ischaemum indicum POACEAE '
Lophatherum gracile . POACEAE
Miscanthus sinensis POACEAE
Panicum maximum ' POACEAE
Paspalum distichum POACEAR
Paspalum sp. POACEAE
Rhynchelytrum repens . POACEAE
Scieria levis CYPERACEAE
Scleria sp. POACEAE
FERNS

Species Family
Lygodium japonicum . SCHIZAEACEAE
Pteris multifida PTERIS group
Sphenomeris chinensis LINDSAEA group




Table 2 : Reptiles Recorded on Green island During Field Survey: 30th August 1993

Habitat Species Number recorded

Woodland Gekko chinensis

Chinese Gecko 2 plus egg

Grassland/Shrubland | Ptyas mucosus
Common Rat Snake

Buildings Hemidactylus bowringi
Bowring's Gecko

Table 3: . Avian Fauna Recorded on Green Island During Field Survey: 30th
August 1993

COMMON NAME (Latin Name) STATUS
BLACK-EARED KITE (Milvus migrans) ' R
SPOTTED DOVE (Streptopelia chinensis)
WHITE-BREASTED KINGFISHER (Hafcyon smyrnensis)
RUFOUS-BACKED SHRIKE (Lanius schach)
BROWN SHRIKE (Lanius cristatus)

< |X |T |2

w
<

BLACK DRONGO (Dicrurus macrorercus)

MAGPIE (Pica pica)

JUNGLE CROW (Corvus macrorhynchus)

COLLARED CROW (Corvus torquatus)

BLACK-FACED LAUGHING THRUSH (Garrulax perspicillatus)
CRESTED MYNAH (Acridotheres cristatellus)

CRESTED BULBUL {Pycnonotus focosus)

CHINESE BULBUL {Pycnonotus sinensis)

MAGPIE ROBIN (Copsychus saularis)

TREE SPARROW (Passer montanus)

LONG-TAILED TAILOR BIRD (Orthotomus sutorius)
YELLOW-BELLIED WREN-WARBLER (Prinia flaviventris)

WHITE-EYE (Zosterops japonica)

GREY WAGTAIL (Motacilla cinerea)

REEF EGRET (Egretta sacra)

COMMON SANDPIPER (Actitis hypoleticos)

< tlD|l<|D|DD|D[(DIWV|IV|[BI{T D |T|Z|P

Key to symbols: R resident, SY summer visitor, V non breeding visitor
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Table 4 - PlanFs occurring in Site 1 (Island West Transfer Station Access Road Option)

OO 00000

OO0 000

ORONG

Aleurites moluccana
Bridelia tomentosa
Macaranga tanarius
Mallotus apelta
CARICACEAE

Carica papaya
CAESALPINIACEAE
Cassia suratiensis
ULMACEAE

Celtis sinensis
MORACEAE

Ficus elastica

Ficus hispida

Ficus microcarpa

Ficus superba var. japonica
Ficus variegata var. chlorocarpa
Morus alba
MIMOSACEAE
Leucaena leucocephala
LAURACEAE

Litsea glutinosa
MAGNOLIACEAE

. Michelia alba

TILIACEAE
Microcos paniculata
ARALIACEAE
Schefflera octophylla
STERCULIACEAE
Sterculia lanceolata

- SHRUBS

VERBENACEAE
Lantana camara
NYCTAGINACEAE
Mirabilis jalapa
MALVACEA

Urena lobata

CLIMBERS
CAESALPINIACEAE
Bauhinia championi
MENISPERMACEAE
Diploclisia glaucescens
ASCLEPIADACEAE
Gymnema altemiflorus

z o m z2ZzZuW
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" Plant Species Abundance* Origin Remarks
TREES
EUPHORBIACEAE

BLFr
Fr

BLFr

BLFr
Bl,Fr

Fr'
Bl
Bl

Bl

Bi,Nr

BLNr

- Bl

Nr



(Table 4 Conti.)

CONVULVULACEAE
Ipomoea acuminata
Ipomoea cairica
Ipomoea haderacea
ASTERACEAE
Mikania micrantha

m ZmZ

RUBIACEAE-
Paederia scandens N Nr

HEREBS
ASTERACEAE
Ageraturn.- conyzoides
ARACEAE

Alocasia macrerrhiza
AMARANTHACEAE
Amaranthus viridis
OXALIDACEAE
Oxalis sp.

Bl

2 =z Z 2

Bl

GRASSES
POACEAE
Miscanthus sinensis
Neyraudia reynaudiana
Panicum maximum

Bl

t 2 Z

FERNS
SCHIZAEACEAE
Lygodium japonicum N

Key: N = Native; E = Exotic; Nr = Nectar source for Butterflies and Wasps; Bl = Food
plant for Butterfly larvae; Fr = Fruit source for birds etc.

* No figures for abundance for Option 1 are provided as plant specimens were in not
abundant in any case, and often related to only a single specimen.
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Table 5 Plants Occurring in Site 2 (Disused Track Option)

Plant Species Abundance

Origin

Remarks

TREES

RUTACEAE
Acronychia pedunculata
EUPHORBIACEAE
Aleurites moluccana
Bridelia tomentosa
Macaranga tanarius
Mallotus apeita
MORACEAE
Artocarpus hypargyrea
Broussonetia papyrifera
Ficus hispida

Ficus microcarpa

Ficus superba var. japonica
Ficus variegata var. chlorocarpa
Morus aiba
CAESALPINIACEAE
Bauhinia purpurea
POACEAE

Bambusa spp.
CARICACEAE

Carica papaya
ULMACEAE

Celtis sinensis
LAURACEAE
Cinnamomum camphora
Litsea plutinosc.

 ARECACEAE

Cocos nucifera
ROSACEAE
Eriobotrya japonica
SAPINDACEAE
Euphoria longan
Litchi chinensis
MIMOSACEAE
Leucaena leucocephala
TILIACEAE
Microcos paniculata
MUSACEAE

Musa sp.
APOCYNACEAE
Plumeria nubra var. acutifolia
ARALIACEAE
Schefflera octophylla
STERCULIACEAE
Sterculia lanceclata
MYRTACEAE
Syzygium jambos

o
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Table 5 (Contn,)

VERBENACEAE
Vitex quinata

SHRUBS
AMARANTHACEAE
Achyranthes aspera
ACANTHACEAE
Barleria cristata
VERBENACEAE
Callicarpa nidiflora
Duranta repens
EUPHORBIACEAE
Croton lachnocarpus
Pedilanthus tithymaloides
Phyllanthus reticulatus
ANNONACEAE
Desmos cochinchinensis
MORACEAE

Ficus hirta
AQUIFOLIACEAE
llex pubescens
OLEACEAE
Ligustnum sinense
LAURACEAE

Litsea rotundifolia oblongifolia
MYRSINACEAE
Muaesa perlarius
MALVACEAE

Sida rhombifolia

CLIMBERS
CAESALPINIACEAE
Bauhinia championi
Bauhinia glauca
NYCTAGINACEAE
Bougainvillea glabra
Bougainvillea spectabilis
ARECACEAE
Calamus tetradactylus
CELASTRACEAE
Celastrus hindsii
PAPILIONACEAE
Dalbergia hancei
MENISPERMACEAE
Diploclisia giaucescens
GNETACEAE

Grnetuin montanum
SMILACACEAE
Heterosmilax gaudichaudiana
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Table 5 (Contn,)

CONVULVULACEAE
Ipomoea acuminata
Ipomoea cairica
Ipomoea tuberosa
ASTERACEAE
Mikania micrantha
RUBIACEAE
Paederia scandens
DILLENIACEAE
Tetracera asiatica

HERBS
ASTERACEAE
Ageratum conyzoides
Bidens pilosa
Elephantopus tomentosa
ARACEAE

Alocasia macrorrhiza
LILIACEAE

Aloe vera

Liriope spicata
CRASSULACEAE
Bryophyllum pinnatum-
EUPHORBIACEAE
Euphorbia hirta
SOLANACEAE
Solanum nigrum

GRASSES

POACEAE
Capillipedium parviflorum
Lophatherum gracile
Miscanthus sinensis
Neyraudia reynaudiana
Panicum maximum
Paspalum conjugatum
Sporobolus fertilis

SEDGES
CYPERACEAE
Cyperus altemifolius
Cyperus kyllingia

Fimbristylis thomsonii

FERNS

THELYPTERIDACEAE

Christella parasitica
SCHIZAEACEAE
Lygodium flexuosumt
Lygodium japonicum
PTERIS Group
Pteris ensiformis
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Table 5 (Contn.)

Key:

Local Abundance: A = Abundant; C = Common; F = Frequent; O = Occasional; R =
Rare;

Origin: E = Exotic; N = Native;

Remarks: Bl = Food plant for Butterfly larvae; Nr = Nectar source for Butterflies and
Wasps;

Fr = Fruit for birds etc.
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APPENDIX 4

Responses to Coinments
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Green Island Reclamation (Part) -Pablic Dump Page 1
Environmental Impact Assessment

Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department Section Ref Comments ' Consultant's Response
EPD I - General (a) to (h) All comments have been noted and wili be included in the Final Report,
15/10/94
II- Sequence of Works | (a) to (f) All comments have been noted and amendments will be made as

appropriate to the Final Report.

I1I - Noise A (1) to (3) ' These comments have been noted The text of the Final Report will be
edited accordingly.
A (4) Para 26 on page | The conclusion drawn on the last sentence is not accurate, the The conclusion in para 26 refers to Table 4.18 and para 4.47. Table
) Consultants would need to revise their assessment and redraw the 4.18 has been amended as a result of previous editing but the text in para
conclusion. 447 has not been amended accordingly. In the Final Report para 4,47

will be replaced with the following text and para 26 will be amended to
reflect these changes.

"The extent of the impact associated with the barging point traffic will
be determined by two factors: firstly, whether 400 or 600 vehicle trips
per day occur, and secondly the traffic flows prevailing on Victoria
Road at the time that the barging point is in operation. The effect of the
general increase in traffic in this area is to reduce the impact attributable
to the Marine Barging Point. Using 1995 flows the increase in peak
hour traffic noise will be 0.8 dB(A). Using 2001 flows the increase will
be 0.7 dB(A). The exact vehicle movements are not known at this stage
but it can be seen that as the flows increase beyond 400 per day then the
increase in traffic noisemay exceed 1 dB(A), and hence could be
considered as significant. Monitoring of flows during operation will
allow this impact {0 be quantified and the extent of any mitigation
required to be established.”

B (a) to (¢) Noted. These amendments will be made to the Final Report.




Green Island Reclamation (Part) -Public Dump

Environmental Impact Assessment

Page 2

Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Discrepancies are noted on the traffic data and conclusions drawn
from these Tables., From the assessment the difference in dB(A)
can go up to 3.4 dB(A), and hence it cannot be regarded as minimal,
According to the methodology adopted in para 4.8 on page 16,
mitigation measures should be proposed as the difference is more
than 1 dB(A), Subsequent to an audit check on the traffic data
adopted for the assessment, we note the following:

(i) Table 4.14 - % Heavy adopted for Victoria Road E & W/b leap
from 30% to0 52% and 45% respeclively due to the Dump, it seems
to be on the high side even assuming that all the increase in vehicles
is dump trucks. (Similar scenario is noted on Table 4.15).

(ii) the increase in traffic noise based on the data for Belchers St
‘Wi/b reveals that the increase as claimed by the Consultant is on the
high side.

The Consultant is requested to scrutinise the figures shown in tables
4.14 and 4.15 and hence the conclusion drawn in para 4.39.

Department Section Ref Comments Consoltant's Response
B{d) Para 4.39 & This is the first time both Tables and text in the Consultant's
Table 4.14 & 4.15 submission (only Tables 4.14 and 4.15 were given in September).

Table 4.14, column 5, % Heavy should read:
Victoria Road E/b - 42% and Victoria Road W/b 38%

Column 6 Facade noise level dB(A) should read:
Victoria Road - 1.6 dB(A) and Belchers St Wib 0.4 dB(A)

It is the view of the Traffic Consultant's that the figures on numbers of
movements are correct. Given this, the resultant increases in traffic
noise specified for Catchick St, Kennedy Town Praya, Queen's Road,
Pokfulam Road and Mt Davis Road are correct and the increases are not
significant. The routes of significance are Victoria Road and Belcher St
which have been discussed above. Similarly, with Table 4.15 the
figures are considered to be correct and noise levels are not considered
significant with the exception of Victoria Road and Rock Hill Street.

We suggest that the first sentence of para 4.39 is replaced as follows;
"“The impact of incieased traffic flows on public roads due to the
presence of dump-related traffic is constrained by the prevailing high
flows. The predicted increases in flows will further constrain the
increase in noise levels. However, a significant increase in peak hour
traffic noise may arise in Victoria Road. The most effective means of
mitigating this impact is by resurfacing Victoria Road with porous
asphalt which would more than compensate for the increase in noise due
to dump traffic." :

OCOOO0OO00D00000000D0DO0O0O0O0O00O0O0
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Green Island Reclamation (Part) -Public Dump

Environmental Impact Assessment

Page 3

Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department

Section Ref

Comments

Consultant's Response

(d) Table 4.18 and
para 4.47

(e) Para 4.55 and 4.57

(f) Para 4.59 - last
sentence

We note that there exist some discrepancies and contradictions on

the volume of traffic flow data adopted for the assessment.

Is the conversion of the veh/hr figures realistic from the daily
figures which cover at least 10 hours of work? What is the

'| justification for such a magnitude of change in veh/hr arising solely

from a change in volume of accessing vehicles from 400 to 600
trips per day? Also how could it be that the traffic flow volumes in
pew/hr decrease while there should be an increase in traffic using the
road. The revised Table 4.18 also yields an maximum increase in
traffic noise impact @ 10m from kerb be 2.4 dB(A), not 1.5 dB(A)
as quoted in line 2 of para 4.47, such an increase in noise level
could no longer be regarded as "minor”. The Consultant is
requested to re-examine the asscssment assumptions as well -s the
results and revise the conclusion given in the EIA report. ‘

Are the inwardly curved noise barrier and the short section of the
haul road adjacent to Serene Court be totally enclosed agreeable to
the relevant departments {(eg TD and HyD)

Please elaborate what is meant by ‘require further mitigation at the
receiver’. What is the proposal?

Agreed. Table 4.18 and para 4.47 are not compatible. Please refer to
our response to comment A (4) for the revised text for para 4.47. In

/| addition the following amendment will be made to Table 4.18 -

The figures in brackets in the "With Site” colunns will be deleted as the
unbracket figures contain a 50% increase to represent 600 vehicle trips

-| per day.

Both departments have had the opportunily to comment on the RDFR
and the DFR and have declined to comment.

The following replacement text for the last sentence of para 4.59 is
proposed:

The safety requirement has implications for the effectiveness of the
barrier, especially in relation to its ability to adequately mitigate noise
levels at the school and the two residences immediately across the
junction. At this stage the exact sight lines required, and hence the
constraints on the barrier length are not known. Once this is established,
and the exact effectiveness of the barrier determined, it may be that
further mitigation will be required at these receptors. Such mitigation
could take the form of the provision of secondary glazing together with
mechanical ventilation for the properties so affected.




Green Island Reclamation (Part) -Public Dump Page 4
Environmental Impact Assessment

Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department Section Ref Comments . . Consultant's Response

) There is no mention of the potential traffic noise impact on public | Chapters 4 and 12 will be edited to incorporate the following comment:
roads as the result of the operation of the Public Dump in the
Conclusion & Recommendation Section (Chapter 12) and at the end | "The extent of the impact associated with increases in traffic on local

of Chapter 4. : roads will be determined by two factors: firstly, the number of vehicle
trips per day, and secondly the traffic flows prevailing on Victoria Road
at the time the site is in operation. The effect of the general increase in
traffic in this area is (o reduce the impact attributable to the site.
Monitoring of flows during operation will be necessary in order for this
impact to be quantified and the extent of any mitigation required 1o be
established. Such mitigation would be likely to involve the surfacing of
‘Victoria Road with porous asphalt.”

(h) Please revise the Summary Chapter and Chapter 12 accordingly, Noted. These chapters will be revised in the Final Report.

IV - Air Pollution (a) to (d) Noted.

(e) Para5.112 This paragraph is confusing. Please summarise the paragraph in Para 5.112 will be replaced as follows:
accordance with para 5.81, 5.82 and 5.83 and what are the proposed | "It is difficult to quantify odours from the stagnant water area due to the
mitigation measures? uncertainty in its exact location and its variable size. However, the

modelling results showed that the water is likely to become stagnant for
part of the tidal cycle but will not persist for more than two hours,
Sensitive receivers likely to be affected by stagnani water odour are
those to the north of Victoria Road (ie Receivers 2, 6, 8 and 10}, -
Natural flushing on the subsequent portion of the tide will prevent the
impact from persisting for more that than a couple of hours and in due
course the development of the S5DS works and its associated
interception of drainage waters should further mitigate the potential for
odour impacts {rom the stagnant water area.”
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Green Island Reclamation (Part) -Public Dump Page 5
Environmental Impact Assessment

Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department Section Ref Comments Consultant’'s Response
(f) What will be the contractors’ proposed detailed dust mitigation It will the responsibility of the contractor to propose mitigation
measures? measures which are acceptable. However, some mitigation measures

are recommended in para 5.111. To make this clearer this section will
be re-structured as follows:

Para 5.111

Current para 5.114 becomes para 5.112

Revised para 5.112 becomes para 5.113

Current para 5.115 becomes para 5.114

Current para 5.113 becomes para 5,115

(2) ' Please revise summary Chapter and Chapter 12 accordingly. Noted.

(V) - Water Quality &

Dredged Sediments
| A - Summary
(a) The text of theFinal Report will be edited accordingly.
{(b) para 45 We have reservations on the statement that "There are no sensitive | Please note that this statement is exactly the same as the stalement made
receivers in the immediate works area". The consultants have to in para 7.261 of the Revised Draft Final Report, which was included in
ascertain and state whether the littoral biota at the Green Island and | the DFR, using the same wording, in December 1993 (then para 7.204).
the nearby residents on Hong Kong Island etc should be regarded as | It is not considered appropriate that the identification of sensitive
sensitive receivers. receivers should be commented upon for the first time at this late stage
of the contract.
(c) para 51 This para indicates that the dredging activities will impose an Please note that para 51 in the Summary chapter relates (o para 7.267.
-| additional oxygen demand between 2.5% and 25% of the existing D | Para 7.267 has been reworded in response to EPD's comment (h). Para
O level. If the 25% case occurs, we do not think the effect on water { 51 will be replaced in the Final Report with th same wording.
‘| quality is insignificant. The consultants may wish to readdress lhlS
para accordin nly
(d)para 52 Apart from the bacteriological water quality the consultants are This is one of a series of conclusions presented in paras 48 - 52
required to state whether the assessed results of other water quahty inclusive which comment on other aspects of water quality impact and
paramelers are also acceptable. should not, therefore, be interpreted in isolation. Thns statement was

included inthe RDFR as para7.268.
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Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

| Department Section Ref

Comments

Consultant's Response

(e) para 53

B - Chap 6 Sewerage
Impacts
(a) para 6.15

(b) Tables 6.2 and 6.3

/C - Chap 7 Water

Quality
(b) para 7.5

MScavenging sampans" for collection of floating refuse/debris

should also be incorporated as a mitigation measure for the open
dumping activities.

' Our previous comments on the continued discharge of the existing

foul sewer opposite to Davis Street to the inshore waters has been
responded to by the consultants. Since their response involves some
proposed actions for improving the water quality at the seafront, the
consultants should incorporate the above response in this para of the
final report as well,

The consultants have to clarify the rationale behind amending some
figures of the 'Estimated Pollution Load’ in the above tables.

We could hardly agree with the content of this para due to the
following reasons, the consultants need to amend or totally delele
this paragraph. (reasons not listed here)

The recommended use of "scavenging sampans” has been included in
para 7.181 of the RDFR. We do not think it critical that this level of
detail should be included in the Summary, )

Noted. This will be added to para 6.15 in the Final Report as follows: .
"However, part of the sewer system along Davis Street has been
diverted inland already by DSD, thereby reducing the catchment area
and flows which will directly discharge to irshore waters. In order to
divert the remaining foul sewer system a substantial length of sewer
would have to be relaid to new gradients in order 1o connect to the new
foul sewer system further inland. The design of DSD's new sewer
system in the vicinity would need to be assessed to establish whether it
would have the capacity for this extra flow. This approach would be a
sensible course of action to improve water quality at the seafront."

The figures were amended as a result of arithmetic error,

This statement is in essence the same as the one in para 7.5 of the DER
in Dec 1993, The conclusion with which it is now being compared was
also in the same report under para 7.213. However:

(i) There is no breach of WQO predicied by (he waler guality modelling,
Para 55 of the Summary observes that, when the Sulphur Channel is
fully closed, the DO concentration in the lower layer of Belcher Bay
will fall and fail to meet the possible WQO. As yet the Victoria
Harbour WCZ has not been declared; there is therefore no WQO to be
breached.

(ii) This paragraph states our conclusion, based on our study, of what is
needed (o maintain impacts within acceptable limits based on available
criteria We 4o not feel it appropriale that this should be changed to

ONONORG

match an actual course of action agreed subhsequently by CED.
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Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

(1)

W

| E- Chap 11 (a)

(b} para 11.15

within the current margin 1-2 mg/l above the guideline values for
Dissolved Oxygen’. Is this what (he Consullants mean?

There should be some assessments in the text regarding the water
quality impacts of the construction of the permanent barging berths
at the southwest corner of the Dump Site, while 1he operation
impacts will be addressed by the responsible party in due course.

Please revise the Summary chapter and Chapter 12 accordingly,

Referring to the 3rd line in the first para., the consullant should
obtain a licence for the dredging of marine mud at the project sile.

We suggest to shift the locations of the monitoring stations *M 1
closer to the northern shoreline of Green Island (as shown on the
enclosed drawing) in order to have a better control on the waler
quality there so that the littoral/sub-littoral biota in the close vicinity
will be less affected.

‘| We do not agree to shifting (he location of station *M 1.

Department Section Ref Comments Consultant's Response
{c) and (d) ‘| This will be corrected in the Final Report.
(e) para 7.254 1 Since the requirement of dredging for the Marine Barging Pointis | This paragraph will be deleted in the Final Report.
no longer valid, the consultants should check whether this para is :
still relevant. If the answer is negalive, they should delete the whole
para.
1® para 7.259 What is meant by nitrate WQO and what is the proposed mitigation | This conclusion was drawn in para 7.202 in the DFR submitted in Dec
| measure? 1993 and has not been previously commented upon. Once again we do
not consider that such a comment should be made for the first time at
this late stage of the study.
| () para 7.274 Is the unit of §S in % rather that mg/l (ie increase by more than -% | The unit of mg/l is correct.
' above the baseline)?
| (h) para 7.267 Please replace 'which is currently in the range 1-2 mg/!' by 'which is | No, this is not the intended meaning. The paragraph will be reworded as

follows:

"The additional oxygen demand imposed on the water column by
dispersed sediment resulting from dredging will range between 0.05 ad
0.25 mg/l. Existing oxygen demand levels are in the range 1-2 mg/l and
this increase is unlikely to have any significant effect on water quality.”

At the meeting held at CED building on 5 August 1994 1t was agreed
that no assessment of the permanent barging points would be made and
this aspect would not be covered in the water qualily section of the
report (Chapter 7).

Noted.

' This is a matter for CED.

[t has as it has
been positioned through consideration of the plumes.

ONORONRONONG
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Department Section Ref Comments | Consultant's Response
(c)para 11.40 This will be added in the Final Report.
(d) - Table 11.1 The TAT levels proposed for the temperature parameter is Temperature parameter will be deleted.

suggested to be deleted from the Table. Usually the plus/minus 2°C
commonly adopted for this parameter is considered adequate for the
monitoring and audit works, -

VI - Marine Ecology & Terrestrial Ecology

(a) para 8.15 'is of academic value'. What is the follow up action / We suggest 'academic value' is replaced with 'scientific interest’. As
recommendation? recommendation is made in para 8.29 to conduct further investigations

' to determine the ecological value of this communily and a more detailed
scope of works is put forward in Appendix 2.

(b) para 8.22 What are the proposed mitigation measures for the intoxication? No mitigation measures are proposed. The Consullants are simply
‘ drawing attention to an impact which may occur, but which cannot be
quantified or defined with confidence.

(c) para 9.44 What is the tinal recommendation? We have not made a (inal recommendation in para 9.44. However, we
think it reasonable (¢ draw altention to the ecological value of any Hong
Kong woodland which has not as yet experienced signilicant human
access and hence general degradation. Such areas have a value in
conservation, bul the loss of this area on Green Island is not in izelf
environmentally unacceptable. Recommendations are proposed in
paragraphs 9.61 and 9.62.

VII - Monitoring and | All comuments ' ' Noted. These will be ediled accordingly in the Final Report.
Audit Requirements

VIII There should be a schedule of mitigation measures in table form A summary of miligation measures (in tabular form) will be included in
coclosed as an appendix. the EM&A Manual,

OO0 OO0 O0OO0O0O000000O0000000O0
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Comments made on Fair Copies of the Final Recport (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department

Section Ref

Comments

Consultant's Response

| DAF

IX - Marine Ecology
& Terrestrial Ecology
(a) para 8.26

{c) para 8.33

(d) para 9.43

{e) Appendix 2 and 3

-} Who is responsible and follow up the proposed mitigation measure

as described. Have the relevant government departments agreed to?

As the results of the benthic surveys of the Sulphur Channel in
another EIA report for West of Sulphur Channel Marine Borrow
Area have been known, This report, therefore, should be able to
include such information as it is relevant to the present assessment.

Presumably the bird study of the resident bird population as
mentioned in para 9.42 should be able to clarify the uncertainty as
expressed in the last sentence of this para. If this is the case, the
consultant should make such cross reference as appropriate.

Cost estimation for additional studies re presumable based on
current prices. In this connection, please add "as at........1994" ar
similar statements for clarification where appropriate.

The recommended mitigation measuores could be undertaken by the
contractor, as a requirement of the contract, or by the relevant
government department, It is for government to decide which
depariment should take responsibility for conservation of ecology in
Hong Kong. Possibilities include AFD, EPD or the Works Department;
in this case CED.

Further information has recently become available as a result of the
focused EIA study for West of Sulphur Channel, However, it is not
considered reasonable at this stage in the Green Island EIA study to
incorporate new information which has only just become available.

The survey relcrred to in para 9.42 and Appendix 3 refers to Green
Island only and not to the coastline of Hong Kong Island therefore it is
not appropriaie 1o ¢ross reference,

Correct. This will be clarified in the relevant paragraphs of these
appendices.

O
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Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

(b) Paragraph 3.6

(c) Paragraph 8.7

(1) Paragraph 8.15

(c) Paragraph 8.28
(D) Paragraph 8.29 &
8.30

{g) Paragraph 8.31

{(h) Paragraph 8.33

It appeared that there was little evaluation/emphasis on the report
regarding the effect to Green Island and the northwestern shores of

Hong Kong Island by the proposed works in terms of special |

features like uniqueness of the community, their education and
scientific values and their conservation potential.

It mentioned about "the occurrence of some taxa rarely recorded on
similar habitats elsewhere in Hong Kong". However under
paragraph 8.13 some speciesfanimals mentioned are related (o their
occurrence elsewhere in Victoria Harbour. Perhaps the emphasis
should be placed on a more global term like Hong Kong or
Southeast China. Also the importance of the size of the
species/animals appeared 1o be over-stressed.

It was considered that justificat.on on polential educational site or
any site with academic value should be made not purely on “size"
basis.

‘There was doubt on (he inclusion of this paragraph under the

heading of "cumulative impacts™,

The content ol (hese paragraphs and the u,commcnd'mon/
conclusion made should be reviewed, ' e

The proposed miligation measures, like construction of seawall
prior 1o any filling, could he repeated here rather than referring to
previous chapter.  What species/communily proposed 1o be
transplanted could be addced 1o this paragraph.

CED agreed o clarily with 141l Mun:ngement' Comimittee regarding
inclusion of statements of {indings from the ETA Study for the
adjoining marine barrow areq.

Department Section Ref Commen(s Consultant's Response
DAF (a) Paragraph 8.3 "Preliminary findings" might have to be re-worded Noted.
4/11/94

Text will be re-worded to include more detailed evaluation of the
northwestern shores.

The text will be revised to clarify the occurrence of these species. within
Hong Kong and the importance of their size.

Agreed.

Agreed. This paragraph will be deleted.

Noted.

Mitigation measures mentioned in previous chapters will be re-stated in
Chapter 8 and the species o be ransplanied will be made clear., '

Agreed. The resulis of the West o Sulphur Channel EIA will be

included in this report,

CHONORGRONON®
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Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department

Section Ref

Comments

‘Consultant's Response

DAF
7/12/94

(i} Paragraph 9.5

(j) Paragraph 9.23

1 (k) Paragraph 9.27

(1) Paragraph 9.59 &

19.61

Chapter 9

The word "preliminary” might need to be reconsidered.

The impact to Reef Egret "due to the diminishing natuoral shoreline
available locally as a foraging ground” might need to be reviewed.
This in particular related to Paragraph 9.40 which mentioned about
a possible depletion of local populations of this species. WOuld
there be any mitigation measures required?

The word "preliminary” might have to have revised.

The cause and details for the recommended survey should be
reviewed. Would there be any miligation measures required, like
replacement of planting? Besides, signage warning of fire risks was
unacceptable as a mitigation measurcs.

Further clarification required on the purpose and scope of the
additional survey work required. .

The provision of a rubble-laced pitched slope seawalls with large
size armour rock would be a useful mitigation measure in relation to
the loss of shoreline duge 10 th unpluncul‘mon of the public dump
project.

Further clarification is required to highlight the extent of dirget
impacts on the lerrestrial ecology of Green Island as a result of the
implementation of the public dump project as opposed to indirect
impact/damage.

Noted.

Mitigation measures will be included in the revised text for Chapter 9.

| Noted.

Agreed. The need for further survey work will be reviewed logether
with the mitigation measures proposed.

Agreed,

Agreed. This recommendation has been inciuded.

Noted. ‘The text will be revised o clasify which are direct as opposed 0
indirect impacts of the public dump project,
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Table 4.39

hour traffic noise may ...".’
for Victoria Road should be agrees
5 s mitigati sures.

The suggested porous asphalt surfacing
11y _belore it can

Since there is no standing policy 10 provide window consullation
and air-conditioning to redress construction noise impact. the last
sentence of the suuuutuj fext slmuld be deleted and further
suggestions needed.

Department Section Ref Comments Consultant's Response
EPD Chap 4 - Noise :
13/12/94 Para, 4.47 Amend the wordings "an hence could be considered as significant.” | Agreed.
to read as "and hence would need aitention”. '
Table 4.15 I appreciate that Table 4.14 has been revised in accordance with our | The data given in Table 4.15 are correct.
previous comments. - However, the consultants have not confirmed : :
whether the % Heavy and increase in traffic noise laid down in the
Table 4.15 would also be amended, in particularty for Victoria Road
(E/b & W/b) and Rock Hill Street {(W/b).
Table 4.39 Amend the suggested Sentences to read as "The impact ... by the { As the proposed mitigation measure of resurfacing Victoria Road with
' prevailing traffic flows. However, an increase of 1.6 dB(A) in peak | porous asphalt was unacceplable o Highways Department for

mainienance reasons and in view of the slight increase in noise levels
compared (¢ the high background noise levels, the first senlence will be
amended as: "The impact of increased traflic Iows on public roads due
to the presence of dump-related traflic constrained by the prevailing
tralfic flows, However, an increase of 1.6dB{A) in peak hour traflic
noise may arise in Victoria Road. The use of porous asphalt for
resurfacing is nol warranted under the circumstances from maintenance
point of view as advised by Highways Department,  Alternative
mitigation measures will be identified and discussed .as agreed with
EPD.

The proposed mitgation measures will no longer be considered. The
last sentence will he amended to read as "This salety requirement has
implications for the effectiveness of the burrier ¢specially in relation to
its ability to adequately mitigate noise Ievels at the school and the two
residences immedialely across the junction, Al this stage the exact sight
lines required are not known and hence the constraints on the barrier
dimensions cannot be assessed. [t may be that {unther mmuauon will be
required at Lthese receptors,

OO0O0O00 000
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Comments made on Fair Copies of the Final Report (Volume I) - Environmental Impact Assessment between October 1994 and January 1995

Department

Section Ref

Comments

Consultant's Response

Chap 7 - Water

(a)

(b}

{©)

Pura. 7.267

Chapter 5 - Air

It is necessary to include and confirm in the report that the
assessment covers the water quality -impacts arising from the
permanent barging berths at the southwestern comer of the dump
site. :

An additional monitoring station positioned near lo the northem
shoreline of Green Island should be included in the monitoring
programme.

The consultants failed to include in he report (he agreement made
between CED and EPD (hat large scale public dumping aclivities
shounld only be allowed in perinds of rising or slack tides and that
the weslern scawall should be constructed as early as possible o
confine the dumping impacts from affecting the sensitive receivers
in the East Lamma Channel. Both CED and the consultants agreed
(o incorporate these requirements as mitigation measures in the linal
report,

Outstanding issues following ESWG mecting 30/11/94.

The following sentence will be added to para. 3.6: "In addition a long
term barging berth for public dump material is proposed next to the
IWTS marine reception area. However, the end user of these berthing
facilities will have to undertake a separate EIA."

Agreed. An addilional monitoring station (M8) has been positioned
close to the northern shoreline of Green Island. The grid reference is
N816900 E829600. It will be added to para. 11.15 and Figure 11.1.

The (ollowing text will be added to para. 7.264. "To mitigate the
environmental ¢lfects as far as possible, however, it was agreed between
CED and EPD subsequent to modelling work that the construction
programme would be adjusted so that the western seawall would be buill
as early aspossible and that dumping operations would only take place
on a rising (ide. :

This paragraph will be re-worded as follows: "The additional oxygen
demand imposed on the water column by dispersed scdiment resulting
from dredging will range between 0.05 and 0.25 mg/l. Existing oxygen
demand levels are in the range 1-2 mg/] and this is unlikely to have a
significant effect on waler quality”.

A copy ol the revisd text for pages 54 and 55 is auached. Please nole
in particular, paras. 5.78, 5.79 and 5.80 and loonotes o Fable 5.12.

OO0 0 0 00
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Para. 7.260

PPara. 7.261

quality in Victoria Harbour. I do not see how they can be treated as
part of the conclusions of the study. Rather than citing existing
conditions, the consultants should focus on the impacts of the
project on the water quality and sensitive receivers in Victoria
Harbour WCZ and E Lamma Channel and state whether they will
be adversely affected by the project. In any case, the first phase of
the Victoria Harbour WCZ was already gazetted in 1994 and the
second and third phase will be declared in 1995 and 1996
respectively, Furthermore, TIN not nitrate is used in the WQOQs.

The consultants fail o state which of the two criteria or whether an
intermediale value should be vsed tor protection of the water intake
and as the criterion for determining the acceptability of the §§
elevation cansed by the project. The consultanis must conclude,
based on the plume modelling results and their professional
Judgement, whether the Kennedy Town intake would be adversely
affected. Paras. 7.265 and 7.263 virtwally reler 1o \he same issue
and should be combined with this para.

Isn't Kennedy Town intake a sensilive receiver close o the works
area? This para, should be placed belore para, 7.260.

The para. does not (el the significance ol the impacts. What one
wants (o know is whether the plume will have adver<e impacts on
the water quality and sensitive receivers and not the p.ume contour.
‘The consultams should point out that based on the plume modelling,
the 88 clevation in sensitive arcas will not be detectable and has no
impuct on them.

Department Section Ref Comments Consultant's Response
EPD Chapter 7 Paras. 7.257 - 7.259 : all these paras. related to the status of the | Para. 7.257 will be modified as follows: "WQOs have been identified
18/1/95 declaration of the Victoria Harbour as WCZ and the existing water | for the gazelted Western Buffer and Southern WCZs. Parts of the

Victoria Harbour WCZ have now also been gazetted, but the area
around Green Island is not expected o be gazetted until 1996, when
appropriate WQOs will be applied.”

Para. 7.258 will be modified to read as follows: "With the exceplion of
photoplankton, nutrients, and total inorganic nitrogen, ..."

Para, 7.259 : Replace "nitrate” by "TIN".

The consultants consider that the paragraph is valid as il is.

The Consultants propose the existing sentence should remain, but the
following sentence will be added.: "The nearest sensitive receiver which
could be impacted by the works is the Kennedy Town sall walter
pumping siation”. Moreover, this paragraph will he relocated belore
7.260.

The Consultants considered that there will be no adverse impacl and
propose to add an additional sentence at the ¢nd of (he paragraph @
"Based on these results. the 8§ clevation will not be detactable and wil!
hive no impact on them.”

OO 00000000
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Department Section Ref Comments Consultant's Response

Para. 7.263

Para. 7.264

Para., 7.273

Obviously, the analytical results from the first survey are unreliable
and should be disregarded. So, what is the purpose of mentioning
the first survey and the problems it created in the "Conclusion and
Recommendation” Seclion? This will only lead to confusion.

The message conveyed by this para. is very unclecar. The para.
should be amended to reflect the results of plume modellirg which
indicates that on some occasions the plume will encroach upon the
eastern shore of Green Island and travel into the E. Lamma
Channel. Although the imnpacts are considercd by the consultants to
be minimal and acceptable, 10 mitigate the elfect as far as possible,
CED and EPI> agreed that (i) the western seawal should be built
asap., and, (ii) duinping operations will (ake place only on a rising
tide or slack tide. This para. should follow pari. 7.262.

On the hasis of the consultants’ assessment in para. 7.265 and their
recommendation in this pari.. it scems that the consultants consider
a 85 level in the odour of 20 ppm should be used as the criterion for
acceplance, This does nol accord with para. 7.260 which vses 10
ppm and 140 ppm as the guidelines.  As pointed out in our
comments on para. 7.260, the consuliants must indicate clearly the
maximum acceptable S8 level and whethier the intake will be
adversely aifected. If 10 ppm or 20 ppm is used. it is evident that
this level will be excecded and mitigation measure such as the
provision of silt screen should be implemented.

Fincrease of a few mg/l may be expected a short distance offshore from

Originally, (he Consultants did not include the first survey results in the
report, but in response to earlier comments from EPD, they were
subsequenily added. The Consultants propose that this paragraph
should be replaced with the following : "The lalest sediment surveys of
the area, which investigated the depth of contamination using triplicate
samples, confirmed that the samples were within the "Class A" category.
As a result, no special measures will be required during transport and
disposal," -

The Consultants proposed 1o modify the second sentence as follows:
"The environmenlal impacts are considered to be minimal and
acceplable. Nevertheless, after the modelling work had been completed,
and in order o mitigate as far as possible any environmental impacts
which might result from the occasional encroachment of the plume on
the eastern shore of Green Island or in the Zast Lamma Channel, it was
agreed berween CED and EPD that the wesiern seawall would be built
as carly as possible in the programme. and that dumping operations
would take place only on a rising or slack 1ide.”

As sugeesied, the Consultants will place this paragraph after 7.262.

The consultanis propose this paragraph should be combined with 7.265,
and 7.265 should be revised as Tollows @ "Il is predicted that the
suspended solids concentration at the Kenoedy Town salt water
pumping station will not increase above background levels. However,

the intake. It is recommended that precautionary provision be made
that, should the measured llood dilference concentration of suspended
solids at the monilonng station affshore ol the Kennedy Town salt water
pumping station increase by more than Hhmg/l above the baseline flood
difference as a result of the works, then o »ilt sereen should be installed
around the station intake,”
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