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' SENT Landfill, Supplementary EIA; Executive Summary
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1. INTRODUCTION

SENT Landfill is one of the three
strategic landfills being developed and
operated to meet present and future solid

. waste disposal needs for Hong Kong for the

next 20 to 30 years. The contract to develop
and manage SENT Landfill was awarded to
Green Valley Landfill, Ltd (GVL) in August
1993 and the site is due to receive waste
within one year of this date.

A comprehensive and  detailed
Environmental Impact Assessment has

" already been prepared for SENT Landfill

(the Conceptual Environmental Impact
Assessment, or CEIA), based on a

conceptual design developed for EPD.

However there are a number of differences
between the design produced by GVL and
the conceptual design, with consequential
differences in the potential environmental
impacts of the project compared to those
-identified in the CEIA. An independent
environmental review of the GVL design
was undertaken as part of the Tender
nrocess.  The review identified design
changes between GVL design and the
conceptual design and supplementary issues
which required further study. The aim of
this Supplementary Environmental Impact
‘Assessment (SEIA) is to assess the impacts
of these design changes and to complement
the CEIA by addressing those issues arising
since production of the CEIA.
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2. THE SENT LANDFILL SITE

SENT Landfill is located on the western
edge of Clear Water Bay Peninsula in the
south eastern corner of the New Territories,
Figure 1. The site covers an area of about
100 hectares, half of which is being
reclaimed from Shek Miu Wan (Junk Bay).
At present part of the site has been
reclaimed and the access road D6 is
complete. To the north and east of the site
lies Clear Water Bay Country Park; to the
west, a reclamation started in 1991 for the
Tseung Kwan O (TKO) Third Industrial
Estate (TIE) and to the south a proposed
reclamation for potentially hazardous
installations and deep water-front industries
(Tseung Kwan O Area 137).

~ 3. PROJECT BACKGROUND

SENT . Landfill will receive
approximately 39 million tonnes of waste
over a period of 15 to 17 years at current
predicted waste generation rates. Municipal,
commercial, industrial and chemical wastes
will be accepted, together with the types of
construction waste which cannot be recycled
for use as fill material in reclamations. The
site has been designed to incorporate
extensive means to collect, contain, transfer
and treat landfill by-products, including
leachate and landfill gas. Unlike the other
two strategic landfills (WENT and NENT),

SENT Landfill is a direct replacement for an -

existing facility TKO Landfill Stages II/IIl,
which is located to the north.
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A "conceptual” design was produced by
consultants employed by EPD in 1990. TIts
development was an iterative process
involving many inputs from  the
environmental assessment work being
carried out simultaneously. The design
incorporated extensive measures to protect
ground water and marine waters from
contamination during both preparation of
the site, and filling with waste.  Full
containment of the deposited waste was
stipulated, by low permeability liners over
the base and sides, and a low permeability
cap over the top of the site.

Since the CEIA was carried out, further
environmental monitoring and assessment
work including an Environmental Review
has been undertaken; this has been reviewed
as part of the SEIA, and incorporated where
appropriate. A number of Site
Investigations have been carried out with

boreholes drilled to establish the depth,

nature and characteristics of the geology of
both land and marine areas. An Advance
Works contract was carried out from June
1992 . to August 1993, which included
dredging muds and silts from the marine
area, to give a stable base for the
reclamation Work construction of seawalls
and reclamation of parts of the site;
construction of a temporary access road and
surface water drainage system; and
provision of advance landscape planting
around the boundary of the site to screen the
works from the Clear Water Bay Country
Park, and particularly the High Junk Peak
Hiking Trail. In addition env1ronmenta1
monitoring has been undertaken.
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GVL Project Design

Prior to the start of landfilling,
reclamation of the remainder of the marine
parts of the site will be completed, using
marine sands dredged from a licensed area
(just south of Tung Lung Chau Island) and
rock from on-site excavations. Preparation
of the site for waste will also include
blasting of rock slopes to provide a suitable
base for the landfill, and installation of the
site liner system. Four different liner
systems will be used in different parts of the
site, all of which are high technology
"composite" systems wusing the latest
synthetic impermeable materials to provide
exceptionally high levels of infegrity.
Rigorous Construction Quality Assurance
(CQA) checks will be adopted during
installation of the liner.

Access to the site will be gained from the
west via Road D6. A site infrastructure area
at the exireme south of the site will house
the landfill business office, the independent
consultants, and offices for EPD. Weigh
bridges, waste examination area, a waste
examination, environmental and soils
laboratory, a waste recycling area, a
maintenance building, and plant to treat the
landfill byproducts. Landfill gas and
leachate will be carefully collected and
removed from the waste mass. State-of-the-
art Leachate treatment facility will be used
on site, prior to discharge via a forcemain to
TKOSTW for ultimate disposal as effluent
discharge to inland waters. Stringent
environmental controls will ensure impact
on the environment is minimised. Each
component of the site has been designed to
accommodate the initial projected waste
input rate of 3,000 tonnes per day, while
allowing for a possible emergency waste
intake of up to 30,000 tonnes per day.
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The site will be developed and operated
in 23 areas, with phased construction,
operation and restoration. Areas filled to
final levels will be restored as soon as
feasibly possible, with low permeability
caps, a special drainage layer and at least
1.5m depth of soil.  Areas will then be
landscaped with a mixture of native trees,
shrubs and grasses. Following completion
of the site and restoration of all areas, the
site will be closely managed for an
"aftercare” period of about 30 years. Safe
removal of landfill gas and leachate will
continue over this period, as well as
environmental monitoring. The site will be
restored as an informal recreational area
with footpaths, pavilions and sitting out
areas. In both terms of topography and
landscape it will integrate attractively with
the Country Park.

5. SEIA SUPPLEMENTARY ISSUES

. Eleven specialist environmental studies
of "Supplementary Issues" have been
undertaken as part of the SEIA. These have
evolved through an Environmental Review
of the project, discussions with EPD and
other Government Departments, and
variations between the GVL design for
SENT Landfill and the Conceptual Pesign.
The conclusions of each of the
Supplementary Issue studies are summarised
in the following paragraphs.
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6. WASTE RECYCLING

Waste recycling at SENT Landfill has
been proposed for both construction waste
and combustible materials that can be used
to make refuse derived fuel. Recycling is
both environmentally preferred and in
accordance with the Government's stated
policies.  Recycling proposals will be
finalised following a waste characterisation
study during the first year of waste disposal
at the site, and following a review of the
effects of the Government's plans for a
number of centralised construction waste
recycling centres, one of which may be
located in the TKO area.

A preliminary assessment has been made
of the impacts of a construction waste
recycling plant. On the basis of current
intentions and available information it is not
anticipated that the plant will cause either
noise or dust impacts. Recent information
has shown that the proposed construction
waste reception facility would be less
substantial than that considered in the SEIA
report, and that key environmental impacts
due to the proposed facility have been

sufficiently covered in the SEIA report.

Thus, no further EIA studies are envisaged
with respect to the construction waste
reception facility.
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7. LANDFILL GAS UTILISATION

Landfill gas is produced by
decomposing waste and will be collected
and transferred to a treatment plant where it
will be burnt off in enclosed flares, which
have very low air and noise emissions.
More than 98% of the harmful compounds
in the gas will be destroyed. When the
volumes of gas produced reach a level at
which it is practical and economically viable,
a gas utilisation plant will be installed: This
will use the latest turbine technology to
produce electricity to supply all the needs of
the site, and possibly for sale to other users
off-site.

~ Computer modelling of air and noise
emissions from the plant has been carried

out. The verv low emissions, and
comparatively large dlstances to Sens1t1ve
Revercars  (8R3; restit o wary oW

concentrations at the SRs well within the
noise and air quality standards.  No
significant odour or visual impacts are
predicted.
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8. SOURCES AND AVAILABILITY OF
CONSTRUCTION MATERIALS

During preparation of the site, there is
potential for environmental impact from the
large quantities of soil and rock required,
and from activities such as blasting,
excavation, material handling, transport,
processing and stockpiling. The impacts
will be minimised by maximising the use of
materials from the site excavation into the
reclamation and site formation fill materals.
Extensive mitigatory measures have been
incorporated into the design and their
effectiveness will be checked by the
Environmental Monitoring Plan (EMP).

A number of alternative materials may
be used to cover the waste at the end of each
day to minimise odour, rodents, flies and
litter.  Soil is routinely used, but the
utilisation of other materials can preserve
. soil supplies and reduce the use of valuable
landfill air space. Materials under
consideration include foams, geotextile, tyre
chips and foundry slag. All of these
materials have been used at landfills in the
USA, without adverse results. It is
recommended that trials should be carried
out, however, of the intended materials,
including testing of the likelihood for them
leaching toxic chemicals. In addition,
monitoring should be undertaken on-site to
assess the effectiveness of the performance
of the alternative cover materials.
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9. LEACHATE PRODUCTION AND
MANAGEMENT

"Leachate" 1s the term used to describe
the highly polluting liquid formed within
waste by the seepage of water through it, and
the chemical and biological reactions taking
place as the waste decomposes, together with
any liquids already present in the waste when
landfilled. The leachate will be collected at the
base of the landfill, extracted and treated at the
leachate treatment facility (LTF). The LTF
will use chemical and biological processes to
reduce the amounts of organic chemicals,
ammonia and metals in the raw leachate to
specified concentrations prior to discharge to a
sewer leading to TKO sewage treatment-works
(TKO STW). From 1998, it is planned that
TKO STW will be connected into Hong
Kong's Strategic Sewage Disposal Scheme
(SSDS). Pdor to this, treated effluent from
TKO STW is discharged to the Tathong
Channel through a long sea outfall. During
this interim period, significant impacts on
water quality are not expected due to the
advanced processes which will be provided at
the LTF (including almost total ammonia
removal) and the good tidal flushing
characteristics in the Tathong Channel which
will disperse any residual contaminants along
with sewage from TKO.

The LTF uses a series of air-strippers to
remove ammonia. The ammonia gas removed
will be passed over a hot catalyst material
prior to discharge, to convert it to harmless
nitrogen gas and water vapour. Computer
modelling of ammonia emissions from the
LTF indicate very low ambient concentrations, -
and no adverse impact. It is recommended
however that the performance of the catalyst is
closely monitored; an additional ammonia
menitoring location in the close vicinity of the
LTF equalisation tank is included in the EMP;
and an Emergency Procedures Plan is
produced. Construction and operation of the
LTF is not predicted to have any significant
adverse impacts.
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10. SURFACE WATER RUN-OFF AND
OPERATIONAL EFFLUENT

DISCHARGES
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The surface water management system
at SENT Landfill has been designed such
that clean surface water is segregated from
leachate producing parts of the landfill and
does not come into contact with waste.
Run-off from slopes surrounding the site is
intercepted and discharged at controlled,
monitored locations to Junk Bay and Clear
Water Bay. The design and operational
procedures of the surface water management
system are such that no significant adverse
impacts on water quality are expected to
occur. The EMP will show if contamination
of surface water is occurring, and
subsequent investigations will identify the
source to establish where remediation
measures are required.

11. GROUNDWATER

Monitoring data show that the groundwaters
within the SENT Landfill catchment are
uncontaminated. The higher standards of
the GVL liner system above the conceptual
design will result in higher levels of
protection to the groundwater. However,
some seepage of leachate through the liner
system is inevitable, and calculations
indicate a theoretical maximum leakage rate
of 1.05 litres per hectare per day. Leachate
which escapes through the landward basal
part of the liner system will enter the
grondwater  collection  blanket  and
contaminated  groundwater will  be
intercepted and treated. Leachate which
escapes through the liner system in the
reclaimed area will be identified in the
downgradient monitoring wells. Monitoring
of groundwater quality in the downgradient
monitoring wells will allow an assessment to
be made of the possible degradation of
groundwater quality. Any action taken in
response to degradation of groundwater
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quality in the downgradient monitoring
wells will be detailed in a correction action
programme, and if necessary- the
contaminated  groundwater  will  be
intercepted and treated. Given the small
amounts of leachate that may escape from

_ the site, and the provisions to deal with them,

it is considered that there is very little risk of
groundwater quality adversely affected by
the project.

The groundwater levels will reduce,
but as groundwater is not considered a
resource in the area, this will have little
noticeable impact, and the reduction in
groundwater levels should have little effect
on stream discharges in Clearwater Bay and
Joss House Bay.

It is recommended that an Action Plan
for dealing with a major liner rupture be
prepared by GVL within 12 months from
commencement of landfilling operations.

Prior to the finalisation of the specific
methodology for the reclamation of the
marine infill area, it is not possible to
quantify the associated impacts. It 1s
expected, however, that mitigation measures,
including the use of sediment traps, will be
required to prevent any adverse impacts on
the receiving marine water quality in Junk
Bay. The sediment traps will have to be

. designed so that sufficient settling time Is

allowed to ensure that the effluent water
complies with Government standards.

impact of leachate
quality 1s

The potential
seepage on marine water
considered negligible.
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13. LANDSCAPE AND ECOLOGY

The advance landscape planting which
was carried out under the Advance Works
Contract will be used as a guide in the
preparation of the Landscape Masterplan.
Experience, gained from the restoration of
other landfills in Hong Kong will be
evaluated before the selection of a mixture
of indigenous and introduced species with
proven local adaptability for the restoration
planting.

Landscaping will also be provided
adjacent to the access road, along the
western boundary of the site; in the site
infrastructure area, to screen the LTF and
landfill gas plant; and in adjacent areas of
the Country Park. Planting trials will be
undertaken during the first phase of the
restoration, to determine the most
appropriate seed and plant mixes and
methods of implementation.

Monitoring of flora and fauna will be
carried out six-monthly under the EMP.
Additional surveys of rodents, burrowing
animals and birds have been proposed and
are now incorporated into the EMP.
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14. VISUAL IMPACT

The key areas of potential visual
impact as a result of the development and
operation of SENT Landfill are residential
properties across Junk Bay and users of the
High Junk Peak Hiking Trail adjacent to the
site. Extensive mitigatory measures have
been incorporated by GVL into the design
of the site, including the hydroseeding of
soil slopes with grass; provision of
landscaping around the periphery of the site;
and the phasing of filling and restoration.
These measures, combined with the
screening effect of Junk Island, mean that
visual intrusion to residential areas will be
low.

In the early years of the project,
medium to high levels of visual impact will
be experienced by the users of the Hiking
Trail and parts of Clear Water Bay Country
Park which is adjacent to the site. These
will be mitigated over time by trees planted
around the site boundary. The presence of
the TIE and Area 137 industrial
developments will detract from the quality
of mid to long range views, but the restored
landfill will partly hide these developments,
Figure 2. Following restoration the visual
impact of SENT Landfill will be -slight,
providing an attractively landscaped area of
recreational open space between the Country
Park and adjacent developments. '
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[15. EXCEPTIONAL TRAFFIC '
IMPACTS

If a situation should occur when one
(or even both) of the other strategic landfills
(NENT and WENT) were unable to accept
waste, significant additional waste inputs to
SENT Landfill would be necessary. This
has been termed an exceptional waste
situation (EWS). Although an EWS 15 a
possibility, it would be expected to be of a
maximum of about two weeks duration. It
would lead to a maximum predicted road
traffic flow of 454 lorry arrivals at the peak
hour of 17:00-18:00. Although some traffic
congestion would be experienced, following
completion of the Western Coast Road to
TKO, minimal traffic disruption is
anticipated. Where possible, waste would
be transferred by barge, to reduce road
congestion.

Mitigation measures have been
identified which would deal with an EWS.
These include the development of extra
tipping faces, which would speed up the
input and output rate of the lorries. A major
aim 1s -to avoid fly tipping causing
disturbance to the neighbouring sensitive
receivers. It is recommended, however, that
a Management Plan be drawn up for
handling containers at both the SENT
Landfiil and TKO(I) Landfill marine access
points, based on the marine traffic arrival
patterns predicted under the EWS.
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16. ADJACENT DEVELOPMENTS

Of the planned adjacent developments
to the SENT Landfill site, none have been
identified as potentially incompatible. Any
future development should be planned
taking due cognisance of the presence of the
SENT Landfill and its permitted threshold
emissions.

17. ENVIRONMENTAL
MONITORING ‘

An Environmental Monitoring Plan
(EMP) has been developed for SENT
Landfill. This is designed not only to detect
any adverse environmental impacts and help
to ensure compliance with the required
standards, but to gauge the effectiveness of
the mitigation measures adopted in the GVL
design and to provide data for on-going
environmental audit of the project. The
range of environmental and operational
variables and parameters to be monitored
includes:

Leachate;
Landfill gas;
Groundwater;
Surface water;
Marine water;
Noise;
. Dust;
- Organic emissions and odour;
-+ Volatile organic carbons (VOCs) and
ammonia; '
Settlement;
. Waste type; and
+  Flora and Fauna.
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18. CONTINUOUS ASSESSMENT
PROGRAMME

Since there are environmental issues
to be addressed during the early life of the
landfiil which cannot be undertaken during
the limited period of time available for the
preparation of the SEIA, a Continuous
Assessment Programme (CAP) is planned
and will include the following studies:

EIA of refuse derived fuel recycliné
- plant;

dust assessment of construction waste”

recycling;

alternative cover materials trials;
on-going groundwater assessment; and
input advice to EPD in the production
of a Management Plan for handling
marine traffic and containers during an
EWS.
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Mature planting

Pavilion

Fully restored SENT landfill site

Mature planting
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Viewpoint 5: Final Restoration
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