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1.1

INTRODUCTION

BACKGROUND

In support of the Government of the Hong Kong Special Administrative
Region (HKSARG)'s regional air quality improvement initiative, the Castle
Peak Power Company Limited (CAPCO), a joint venture between CLP Power
Hong Kong Limited (CLP Power) and Exxon Mobil Energy Limited (EMEL),
proposes to install additional emissions control facilities on their Castle Peak
Power Station “B” Units (CPB) to further reduce air emissions from the
operations of these units.

CPB units use pulverised coal as the primary fuel. All CPB units were
commissioned during 1986 to 1990 with a unit size of 677 MW (gross).

It is CAPCO's objective to responsibly manage the environmental impact of
their operations and to meet HKSARG's environmental license requirements
while providing reliable electricity supply. Since its full commissioning, CPB
has been retrofitted with low nitrogen oxide (NO,) burners for the boilers, flue
gas conditioning systems, and upgrades of the electrostatic precipitators
(ESPs) in addition to boiler optimisation improvements in recent years for
improved particulates and NOy control. As a result of these measures and
together with the introduction of natural gas in the mid 1990s and increased
utilisation of ultra low sulphur coal, emissions of NO,, sulphur dioxide (SO-)
and particulates from all CAPCO facilities have already been reduced by 77%,
44% and 70% respectively over the 1990 to 2005 period when the total
electricity demand has grown by about 80%.

Based on the CPB emissions control project description included in CAPCO
and CLP Power’s 2005 Financial Plan which was accepted by HKSAR
Government, the following additional emissions control facilities are currently
proposed for implementation at CPB:

¢ Selective Catalytic Reduction (SCR) for NOx reduction; and
¢ Limestone Flue Gas Desulphurisation (LS FGD) for SO, reduction.

While there are several other emission control technologies available for NOx
reduction, final NOx control facility will be subject to design optimisation.
For the purpose of this Environmental Impact Assessment (EIA) Study, SCR
has been selected as the most conservative process with respect to
environmental impact. This is due to the fact that the SCR system
encompasses the facilities and elements associated with the other available
NOx reduction technologies.

These facilities are expected to result in significant emission reductions of NOx
and SO,. Further reduction in particulate emissions is also anticipated as a
result of the LS FGD process.

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



1.2

1.3

OBJECTIVE AND SCOPE OF THE EIA

As defined under Section 9 (4) of the Environmental Impact Assessment
Ordinance (EIAO)(Cap 499), the above-mentioned Emissions Control Project
(the Project) is a material change to an exempted designated project (DP), the
Castle Peak Power Station (CPPS) [Category D (Energy Supply), Item D.1
(Public Utility Electricity Power Plant) of Schedule 2, Part I], as a result of the
changes introduced by the SCR and the LS FGD operations to the types and
quantities of wastes, emissions and effluents. The Project also includes
elements which will qualify as DPs in their own right under Schedule 2 of the
EIAO.

The main objective of this EIA Study is to provide a detailed assessment of the
nature and extent of potential environmental benefits and impacts arising
from the construction and operation of the Project in relation to the issues
specified in the EIA Study Brief (No. ESB 134/2005), including air quality,
noise, water quality, waste management, ecology, land contamination and
landscape and visual impacts.

APPROACH TO THE STUDY

The assessments in this EIA Study are conducted using well-proven and
internationally accepted methods based on the worst-case conditions
associated with the construction and operation of the Project.

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



2.1

2.1.1

2.1.2

PROJECT DESCRIPTION

The Project will be located within the existing site of the CPPS. A brief
description of the construction and operation of the Project is provided in the
following sections.

CONSTRUCTION OF THE PROJECT

Demolition and Relocation of Certain Existing Facilities

While the existing generating units will remain in their current locations, some
of their auxiliary and common facilities to the south of the generating units at
CPB may be demolished or relocated within CPPS to provide space for the
FGD, SCR and related facilities. The following demolition / relocation works
are envisaged to be required:

¢ demolition of CPB Fuel Oil Day Tank (FODT);

¢ demolition of Dangerous Goods (DG) Store;

re-routing of underground pipeworks;

relocation of CO; storage tank;

relocation of the LPG storage tanks; and

relocation of the Intermediate Pressure Reduction Station (IPRS).
Installation of the New Emissions Control Equipment and Facilities

New facilities to be installed for the Project will include the SCR and FGD
equipment, reagent and by-product handling and storage facilities associated
with the SCR and FGD operations. An additional berthing facility for the
loading and unloading of reagents and by-products will also be required.
These are described in the following sections.

Installation of SCR and FGD Facilities

The SCR and FGD facilities will be retrofitted to the CPB generating units.
The exact footprint of these facilities will be finalized upon design
optimisation.

Provision of Reagent and By-product Handling and Storage Facilities

The major reagent and by-product handling facilities for FGD operations will
include limestone storage facilities, limestone slurry tanks, gypsum
dewatering and storage facilities, and handling and storage facilities for lower
grade gypsum. SCR systems will require urea as the ammonia supply
reagent, urea storage facilities, dissolvers, urea solution storage tanks and
urea-to-ammonia reactors will be required.

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



2.2

2.2.1

222

Provision of Additional Berthing Facility

The SCR systems could require about 40,000 tonnes per annum (tpa) of urea,
while the FGD systems could consume about 150,000 tpa of limestone and
generate about 257,000 tpa of gypsum as by-product. The quantities of
reagents required and by-product produced will be finalised during the
design engineering phase. An additional berthing facility will be needed for
the loading and unloading of process reagents and by-product.

The provision of additional berthing is by extending the existing Heavy Load
Berth to form a multi-purpose whatrf, providing a straight quay with the
potential to accommodate ships with a wide range of loaded draft
requirements. It is anticipated that the extension work will require some
small-scale dredging for the foundations of the deck and for providing a
sufficient turning basin for the different marine vessels’ loaded draft
requirements.

The preliminary general arrangements of the proposed facilities are shown in
Figures 2.1.

OPERATION OF THE PROJECT

The operations involved in the control of emissions from CPB are summarised
in the following sections:

Selective Catalytic Reduction Process

In the selective catalytic reduction (SCR) process, a nitrogen-based chemical
reagent in the form of ammonia (NHj3) is injected into the flue gas upstream of
the SCR catalyst. The ammonia will be generated from a urea-to-ammonia
conversion system and will selectively react with nitrogen oxides (NOx) in the
presence of a catalyst to form nitrogen (N2z) and water vapour (H.O). The
reactions are essentially the conversion of various nitrogen oxides in the flue
gas to nitrogen gas (N2). The oxygen removed from the nitrogen oxides
combines with hydrogen to form water (H20). The products of the reactions,
nitrogen gas (N2) and water (H,O), are innocuous and exist naturally in the
atmosphere in large quantities.

Limestone Flue Gas Desulphurisation (LS FGD) Process

In a LS FGD system, the flue gas enters a large vessel (usually known as the
‘absorber’), where it is sprayed with or bubbles through limestone slurry in
the absorber.  The calcium carbonate (CaCO:s) from limestone in the slurry
reacts with the sulphur dioxide (50O) in the flue gas to form calcium sulphite
(CaS0:s). The calcium sulphite initially formed in the absorber is nearly 100%
oxidised to form gypsum (CaSOys, calcium sulphate) by the provision of
oxidation air into the sulphite slurry in a separate vessel, or in-situ, depending
on the technology design. The gypsum generated can be commercially
recycled.

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO
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2.3

The schematics of the emissions control systems are presented in Figure 2.2.

PROPOSED PROJECT PROGRAMME

Subject to timely agreement of a long-term environmental policy with the

HKSAR Government and the successor regulatory regime, the currently

envisaged project milestones are as follows:

Key Stage of the Project

Finalisation of other major permitting requirements
Completion of front-end engineering design

Commencement of relocation of existing facilities

Indicative Date
2006

1st half of 2007
1st half of 2007

Award of major contracts 2007
Commencement of retrofit site work End 2007
Start-up of the retrofitted units End 2009 to 2011
ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO
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3.1

3.1.1

3.1.2

3.2

3.2.1

ENVIRONMENTAL IMPACTS

The environmental impacts associated with the construction and operation of
the Project are summarised in the following sections.

AIR QlIALI TY
Construction Phase

Dust from excavation, site formation and construction activities is the only key
air quality concern during the construction of the Project. Owing to the small
scale of the civil construction requirement and the distance from the Air
Sensitive Receivers (ASRs), no adverse dust impact is anticipated. In
addition, only a limited number of diesel-powered equipment will be
operated on site, and therefore impact from construction equipment is
expected to be minimal. With the implementation of the dust control
measures stipulated in the Air Pollution Control (Construction Dust) Regulation,
no adverse air quality impact is envisaged from the construction of the Project.

Operational Phase

The operation will significantly reduce SO, and NOy emissions. Further
reduction in particulate emissions is also anticipated as a result of the LS FGD
operation.

The following reduction efficiencies are used as the basic assumptions for the
operational air quality assessment:

¢ SOz emission reduction by up to 90%; and
® NOx emission reduction by up to 80%.

A comparative air quality assessment was conducted for CPB by scale model
testing performed in a Boundary Layer Wind Tunnel to simulate the
behaviour of the exhaust plume before and after installation of the proposed
emission control equipment.

The modelled percentage reductions in SOz, NOx and particulates
concentrations at the 36 ASR locations after implementation of the retrofit
programme are similar in magnitude to the proposed emission reductions at
source. The comparative study demonstrated that all the identified ASRs
will have an improvement in air quality after the retrofit.

NOISE

Construction Phase

The construction noise assessment conducted for the Project indicates that the
predicted noise levels at the noise sensitive receivers (NSRs) are expected to

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



3.2.2

3.3

3.3.1

3.3.2

range from 43 to 51 dB(A) and are therefore well within the noise criteria.
This is due mainly to the considerable separation distance and the screening
offered by the topography and the existing buildings. In view of the
assessment results, the noise generated during the construction phase is not
expected to cause any adverse impact and mitigation measures will not be
required.

Operational Phase

The noise levels at the identified NSRs (Sha Po Kong village and the planned
holiday camp at Siu Lang Shui) from the operation of the Project have been
predicted based on the specified maximum sound pressure levels (SPL) for the
new equipment to be installed at CPB. The results indicate that the identified
NSRs will be subject to noise levels which comply with both the stipulated
daytime and night-time noise criteria.

The suppliers of the new equipment should guarantee the specified SPL by
providing a certificate of measurement and verify the SPL during testing and
commissioning in accordance with international standard procedures. If
necessary, the suppliers should apply attenuation measures to achieve the
guaranteed noise levels during the detailed design stage. With the noise
specifications in place, further mitigation measures will not be required
during the operational phase of the Project.

WATER Q UALITY
Construction Phase

Water quality modelling has been performed to assess the construction phase
impacts, with the assumption that no mitigation measures are adopted. The
findings indicated that for both the dry and wet seasons, no exceedances of
the Water Quality Objectives (WQO) and the evaluation criteria are predicted
to occur during the dredging operations. The impact assessment has also
shown that other land-based construction works, if properly controlled, are
not expected to cause any adverse impacts to the surrounding waters and the
sensitive receivers.

Operational Phase

No effluent is anticipated to arise from the operation of the NOx control
system and hence water quality impacts are not expected.

In the LS FGD process, the gypsum slurry from the absorber unit is treated,
resulting in dewatered gypsum and a small quantity of liquid effluent. The
resulting effluent may have a small chemical oxygen demand and/or reduced
dissolved oxygen concentrations. The effluent will be treated to comply with
the discharge standards stipulated in the Technical Memorandum on Standards
for Effluents Discharged Into Drainage And Sewerage Systems, Inland And Coastal
Waters issued under the Water Pollution Control Ordinance. It is then added to
the cooling water flows and discharged via the existing CPB sub-marine

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



3.4

3.4.1

3.4.2

3.5

cooling water outfall, resulting in a small increase (about 0.02%) in the total
flows from the outfall. The treated FGD effluent would not be expected to
have any adverse effect on the temperature of the cooling water or on the
quantities of residual chlorine in the discharge.

The high degree of mixing inherent in the coastal margin or coastal zone will
result in rapid dilution of the effluent to very low concentrations and no
exceedance of the WQO or evaluation criteria for dissolved oxygen (DO),
dissolved metals, temperature, suspended solids (SS), salinity and sulphate is
expected. As aresult, further mitigation measures are considered
unnecessary.

WASTE MANAGEMENT
Construction Phase

The key potential impacts during the construction phase are related to the
management of dredged sediments, demolition materials, excavated materials
and construction waste. With the implementation of the mitigation measures
recommended, no adverse environmental impacts arising from storage,
handling, collection, transport and disposal of wastes are expected.

Operational Phase

About 240,000 tonnes of commercial grade gypsum will be generated each
year from the FGD process and can be commercially recycled in the Pearl
River Delta and East Asia region. Similarly, the lower grade gypsum (about
17,000 tonnes per year) can also be reused for cement production. About 180
tonnes per day of sludge at 30% dry solids from FGD wastewater treatment
per day is expected to be generated. Design optimisation of the FGD
wastewater treatment system and exploration of additional disposal options,
such as off-take by the limestone supplier and gypsum off-taker, are ongoing
to further reduce the quantity of sludge to be disposed of at Government
landfills.

With the implementation of the recommended mitigation measures, no
unacceptable environmental impacts associated with the storage, handling,
collection, transport and disposal of a small quantity of industrial waste and
general refuse arising from the operation of the Project are expected.

LAND CONTAMINATION

A number of existing facilities at CPB, including the FODT, the DG Store, the
IPRS, the LPG compound and the CO; tanks, are required to be demolished to
accommodate the proposed emissions control equipment. A land
contamination assessment was carried out at these areas following the
methodology and procedures described in the Contamination Assessment
Plan (CAP) which had been approved by the EPD.  The land contamination
assessment included soil and groundwater sampling, laboratory analyses for

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



3.6

3.7

target parameters, preparation of a Contamination Assessment Report (CAR)
and preparation of a Remediation Action Plan (RAP).

With the implementation of the remedial measures in the RAP, the hazard and
environmental impacts associated with the potential land contamination and
the handling and treatment of the contaminated soil and groundwater are
considered very low.

EcoLoGY

The land-based construction works and operation of the Project will be
conducted entirely within the existing industrial site of the CPPS and
therefore no impact to terrestrial ecology is envisaged.

The literature review of the existing marine ecological resources in the Study
Area identified two key sensitive receivers, namely the Sha Chau and Lung
Kwu Chau Marine Park and the habitat of the Indo-Pacific Humpback
Dolphin (Sousa chinensis). The assessment of the potential construction and
operational phase impacts to marine ecological resources has indicated that no
significant adverse effects will arise from the proposed construction works.
Impacts are predicted to be confined to the area to be dredged and the area for
the construction of the additional berthing facility, both of which have low
ecological sensitivity.

The predicted changes to water quality attributable to the construction and
operational activities are not expected to cause exceedances of the WQOs, and
therefore no impacts to the marine ecological resources or marine mammals
are anticipated.

Mitigation measures designed to minimise impacts to the population of Indo-
Pacific Humpback Dolphins that use the area include restrictions on vessel
speed and adopting the local construction practice of using bubble
curtains/jackets during percussive piling work for the construction of the
additional berthing facility. Other mitigation measures designed to mitigate
impacts to water quality to acceptable levels (i.e., compliance with WQOs) are
also expected to mitigate impacts to marine ecological resources.

LANDSCAPE AND VISUAL CONSIDERATIONS

It has been confirmed that the height of the proposed structures associated
with the Project will not exceed the existing maximum building height of +83
mPD and no additional chimney will be erected in the Project. In accordance
with the requirements of the EIA Study Brief for the Project, detailed
landscape and visual impact assessment is not required for this EIA Study.

As all the new structures and emissions control equipment of the Project will
be located within the existing industrial setting of CPPS, it is not expected to
result in any negative impact on the surrounding landscape. With the

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO



adoption of a colour scheme that complements the industrial surroundings of
the existing CPPS, the Project is also expected to have a very low visibility.

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO
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OVERALL CONCLUSIONS

The Project will result in significant reductions in emissions of SO, and NOx.
A further reduction in particulate emissions is also anticipated as a result of
the LS FGD operation.

The detailed impact assessment concluded that no adverse environmental
impacts are envisaged in the areas of air and water quality, noise, waste
management, land contamination, ecology and visual appearance during both
the construction and operational phases.

ENVIRONMENTAL RESOURCES MANAGEMENT CAPCO
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