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{ Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

1 INTRODUCTION
1.1 BACKGROUND OF THE PROJECT

The relocation of the Kai Tak Airport (KTA) to the new airport at Chek Lap Kok in July 1998
provides an opportunity to develop the existing airport site to meet Hong Kong’s urgent need
for more housing and infrastructure.

Following the endorsement of the South East Kowloon Development Statement (SEKDS) by |
the Land Development Policy Committee in November 1993, the South East Kowloon
Development Feasibility Study (SEKDFS) commenced in September 1995. The study aims to
establish the engineering feasibility of the development of South East Kowloon and
reprovisioning of affected marine facilities. A draft Qutline Master Development Plan (OMDP)
was produced in the Study A of this feasibility study and was endorsed by the Committee on
Planning and Land Development (CPLD) in November 1997. '

The SEKDS identifies a number of Early Development Packages (EDPs), including the Kai Tak
Airport - Early Development Package (KTA - EDP) for further study in the SEKDFS to enable
their early implementation to meet various land use demands, in particular for public and private
housing,

The draft OMDP produced in the SEKDFS indicates that the north apron of Kai Tak Airport
(NAKTA) will be primarily developed for housing and housing related uses. To meet the
housing development programme at KTA, the KTA - EDP will comprise necessary site
preparation and infrastructure works to permit early occupation of the housing sites.

As part of the environmental study in the SEKDFS, an initial assessment was made to determine
the nature and extent of possible ground contamination at the KTA apron area resulting from
historic leaks of aviation fuels and from other sources. From the field data acquired from the
initial assessment, contamination is more pronounced in the vicinity of the HAECO and Oil
Companies Tank Farm (OCTF) sites and the hydrant fuel system.

In order to meet the housing development programme and enable development of the housing
sites and construction works to proceed, there is an urgent need to implement appropriate

remediation measures to clean up the affected areas immediately after the airport closes.

To facilitate follow-on building constructibn, Housing Development also requested the breaking
up and removed existing apron slab within the sites to be handled over to them for development.

The primary objectives of the Kai Tak Airport North Apron Decommissioning are:

* To clean-up the contaminated areas at the NAKTA. Thus the site will be safe and free of
hazards for the planned uses, either temporary or permanent, and during construction.

. To undertake demolition of existing buildings, underground structures, services and

Maunsell Consultants Asia Ltd ' 1
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1.2

1.3

removal of ground slabs and site preparation for the apron site. Thus the site will be ready
for the subsequent housing developments.

PURPOSE OF THE EIA STUDY

The purpose of this EIA Study is to provide information on the nature and extent of
environmental impacts arising from the decommissioning of the NAKTA and all related
activities taking place concurrently, including the demolition, decontamination and site
preparation. The information provided by this EIA Study will contribute to the decision on:

1)  the overall acceptability of any adverse environmental consequences that are likely to arise
as a result of the proposed decommissioning project

ii) the conditions and requirements for the detailed design and implementation of the
decomumissioning project

iii) the aéceptability of residual irripacts after the proposed mitigation measures are
implemented.

THE APPROACH

The EIA was carried out based on information available at the time. As all the environmental
issues have been substantially addressed and resolved during the SEKDFS, the study has
adopted information and findings in the SEKDFS where relevant to the study.

In accordance with the requirements of the Brief, the EIA covers the following aspects of
impact assessment:

. Construction noise, air and water quality impacts
. Construction and Demolition waste impact study
. Ecological impact

. Land contamination issue

Considering the nature of decommissioning project, the visual and landscape impacts and impact
on sites of cultural heritage (eg. Stone plaques) are considered to be minimal. Thus, they have
not been included in the Study Brief and are outside the scope of this EIA. The issue of the
need to prevent any damages to possible cultural remains buried within the airport site has been
raised. Because this contract does not entail large-scale excavation, it is unlikely that stone
blocks underground would be damaged. However, during the decommissioning phase, the
relevant authority would be informed in the first instance in the unlikely event that stone blocks
of concern are discovered in breaking up the concrete surface or excavation for reasons
unforeseen, This requirement will be written into the contract documents of the
decommissioning project. A Heritage Impact Assessment may be necessary for the future
development projects at the airport site.

The report has been prepared in accordance with the requirements in the Annex 21 of the

Maunsell Consultants Asia Litd - 2
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Technical Memorandum (TM) of the Environmental Impact Assessment Ordinance (EIAQO).
This covers relevant project information, relevant legistation, existing environmental conditions,
assessment criteria and methods, assessment findings and proposed mitigation measures.

The environmental monitoring and audit (EM&A) programme is presented in a separate EM&A
manual.

Maunsell Consultants Asia Ltd - : 3
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2 DESCRIPTION OF THE PROJECT
2.1 KEY PROJECT REQUIREMENTS
The EIA Study Brief describes a number of tasks and objectives as listed below:
1} to describe the proposed project and associated works together with the requirements for
carrying out the proposed project
i)  to identify and describe the elements of the community and environment likely to be
affected by the proposed project, and/or likely to cause adverse impacts upon the
proposed project, including both the natural and man-made environment
iii) to identify and quantify emission sources and determine the severity of impacts on
sensitive receivers and potential affected uses
iv)  toidentify and quantify any potential losses or damage to flora, fauna and natural habitats
v) to propose the provision of mitigation measures so as to minimise pollution,”
environmental disturbance and nuisance during implementation of the project
vi) to identify, predict and evaluate the residual (i.e. after practicable mitigation)
environmental impacts and cumulative effects expected to arise during the implementation
of the project in relation to the sensitive receives and potential affected uses
vil) to identify, assess and specify methods, measures and standards, to be included in the
detailed design and implementation of the project which are necessary to mitigate these
impacts and reduce them to allowable levels within established standards/guidelines
viii} to identify and justify the need for environmental monitoring and audit and to define the
scope of the requirements necessary to ensure the implementation and the effectiveness
of the environmental protection and pollution control measures adopted
ix) to investigate the extent of side-effects of proposed mitigation measures that may lead to
other forms of impacts
X)  toidentify constraints associated with the mitigation measures recommended in the study
xi)  to identify any additional studies necessary to fulfil the objectives to the requirements of
this Environmental Impact Assessment Study.
2.2 STUDY AREA
The study area covers 164 ha, comprising the Planning Area 1 (north of the EDP) of about 40
ha, Planning Area 2 (south of the EDP) of about 64 ha, the western part of Planning Area 4 of
Maunsell Consultants Asia L.td ' 4
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2.3.1

about 14 ha and the road reserve, about 46 ha. This information is subject to further refinement.

The Study area is shown in Figure 2.1. It is a requirement of the Environmental Protection
Department (EPD) that the study area boundary is extended outwards by 300 m from the
boundary for the purpose of the environmental impact assessment.

CONSTRUCTION ACTIVITY AND PROGRAMME
Background Information of the SEKD Development Project

This NAKXTA decommissioning project is part of the overall SEKD project. It is envisaged that
the SEKD project will consist of a mix of public and private housing, a number of commercial,
office and hotel areas, new industrial zones for high-tech activities, an interlinked open space
incorporating waterfront promenades and a large Metropolitan Park. The development will also
allow the extension of major new north-south and east-west highways and the expansion of the
urban rail network. A new, larger cargo working area (CWA) and a typhoon shelter (TS) will
be provided in the southeast of the site.

The development is planned to take place under the following four separate development
packages as follows:

Kai Tai Airport Development Package (KTA-DP)

Kowloon Bay Reclamation Phase 1 Development Package (KBR1-DP)

Kowloon Bay Reclamation (Phase 2) Development Package (KBR2-DP)

Kai Tai Nullah/Kwun Tong Typhoon Shelter Development Package (KTN/KTTS-DP)

L] » L L

In addition to four development packages, there will be one redevelopment package, namely '

Priority Area Redevelopment Package - including priority area P1, P2 and P3). P1 is located
in the north eastern part of Ma Tau Kok adjacent to Kai Tak Airport. P2 is located in To Kwa
Wan. P3 is in Hung Hom.

The tentative development periods for each of development package are as follows:

. KTA-DP 1998 - 2009
o KBR1-DP 2000 - 2010
. KBR2-DP 2004 - 2017
. KTN/KTTS-DP 1999 - 2012

Under each of the development package, there will be a number of individual work package
which are the lowest definition at which the project can be contracted out for design and
construction. Each work package is standalone and have minimal interfaces with other work
packages. The work packages have been grouped by their work type and they will include
buildings, transportation, sewerage and drainage systems, drinking water supply, utilities,
reclamation, typhoon shelter and marine services (eg, ferry pier), etc. The latest proposed
development activities and programmes for development and redevelopment packages prepared
under the SEKDFS are summarised in Appendix A.

Maunsell Consultants Asia Ltd i 3
CES (Asia) Ltd
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2.3.2  Construction Activity and Programme of this Project

This NAXTA Decommissioning and Site Preparation project is under the KTA-EDP and is the
first development project. The construction activities will include the following:

. Decommissioning of airport related facilities

. Removal of some airport related facilities

+  Building and pavement demolition

. Site clearance and preparation

. Decontamination of ground under airport apron,

A summary of the project programme is provided in Table 2.1, The detailed construction
programme is presented in Appendix B.

Table 2.1 Summary Project Programme

| Périod” S Ackivity

1998-2000 Decontamnination
Commence pavement removal work
Demolishing most existing structures, except for part of terminal building
Setting up and operating a crushing plant

2001-2002 Completing most pavement removal work
Operating a crushing plant

2003-2008 Demolishing the reminder of terminal building (in 2006)
Completing pavement removal work
Operating a crushing plant

Maunsell Consultants Asia Ltd - 6
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3

3.1

3.2

3.2.1

ENVIRONMENTAL LEGISLATION
ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE

This EIAO requires all public and private sector projects with the potential for significant
environmental impacts to be subject to the EIA process and applies to most of the major
infrastructure projects.

The EIAO requires that completed EIAs be released for public review and comment after they
have been reviewed by EPD. This represents the first legislated public consultation associated
with EIAs. EIAs will also be released to the Advisory Council on the Environment (ACE) for
their review and comment. While the views of the public and ACE are not binding on EPD,
they may influence EPD's decision whether to accept or reject the EIA, and the conditions
attached to the Environmental Permit.

A TM under the EIAO was enacted in April 1998. It sets out the guidelines for assessing a
number of environmental parameters, including noise, air quality, water quality, ecological
impact and land contamination.

NOISE LEGISLATION

Existing noise controls comprise two categories: statutory controls (the Noise Control
Ordinance (NCQ)) and non-statutory controls (primarily the Hong Kong Planning Standards
and Guidelines (HKPSG) and Practice Note for Professional Persons - Noise from
Construction Activities (ProPECC PN2/93)). These cover the following areas relevant to this
assessment:

. noise from construction work other than percussive piling
. noise from construction work in the designated areas
. noise from percussive breakers and air compressors

The NCO provides the statutory framework for noise control of construction work other than
percussive piling using powered mechanical equipment (PME) between 19.00 - 07.00 hours or
at any time on Sundays and general holidays (i.e. restricted hours). Noise control of
construction activities taking place at other times is only subject to non-statutory guidelines
specified in the ProPECC PN 2/93.

Construction Noise: Restricted Hours

Construction noise during the evening (19.00-23.00 hrs) and night-time (23.00-07.00 hrs), or
during a public holiday, is regulated under NCO.

For this first estimate of the impact of construction noise, the Basic Noise Levels (BNLs) from
the Technical Memorandum on Noise from Construction Work other than Percussive Piling
will be used as assessment criteria. These criteria depend on the Area Sensitivity Rating (ASR)

Maunsell Consultants Asta Ltd - _ 7
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3.2.2

3.2.3

3.3

3.3.1

in which the Noise Sensitive Receivers (NSRs) are located. For this study, an ASR of “C” is
adopted. BNLs relevant to the study are summarised in Table 3.1;

Table 3.1 Construction Noise Impact: Evening and Night-time Assessment Criteria

g (ASR) and associated | Basio Noise Leyel (BNL)

- [(19.00-23.00 hrs) |:(23,00-07.00 hrs).
C | Urban area directly or indirectly affected by 70 55
noise from an industrial area or major road?

1 Applies also to general holidays during the daytime and evening (07.00-23.00 hrs).
An "urban area" is defined as an area of high density, diverse development, including mixture of such elements
as industrial activities, major trade or commercial activities, and residential premises. "Major road" is defined
as a road with an AADT in excess of 30,000.

Construction activities during the evening and night-time, or on a public holiday, require a
Construction Noise Permit (CNP). The CNP permits the use of PME subject to conditions,
such as permitted hours of operation, type and number of PME allowed, and noise control
measures to be adopted.

Construction Noise: Non-restricted Hours

In accordance with ProPECC Practice Note 2/93 (May 1993) on Noise from Construction
Activities - Non-statutory Controls, assessment criteria of 75 dB(A) L, (30 min) at dwellings,
70 dB(A) L., (30 min) at schools, and 65 dB(A) L., (30 min) at schools during examinations,
will be applied to daytime (07.00-19.00 hrs) noise predictions.

Construction Noise: Percussive Breakers and Air Compressors

Since 1992, the noise emissions from air compressors and hand-held percussive breakers over
10 kg have been controlled under the NCO. These PME must comply with specified noise
emission standards, and must bear a Noise Emission Label confirming that they comply.
EXISTING AIR QUALITY LEGISLATION AND GUIDANCE

Air Quality Objectives

The Air Pollution Control Ordinance (APCOQ) provides powers for controlling air pollutants

from a variety of stationary and mobile sources, including fugitive dust emissions from
construction sites. It encompasses a number of Air Quality Objectives (AQO) which stipulate

Maunsell Consultants Asia Ltd ‘ 8
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3.3.2

3.3.3

concentrations for a range of pollutants, of which nitrogen dioxide (NO,) and total suspended

particulates (TSP) are relevant to this study. The AQO for these air pollutants are tabulated in
Table 3.2 below.

Table 3.2 Hong Kong Air Quality Objectives

b Maxinum concéntration inmicrogram:per cubic metre! ~

Averagmngme R

~AirPollutane P o v L —
CoeonlE0 b shou el f L24-Hour oY) - Anpualt
NO, 300 150 80
TSP 500° 260 30
Note: 1 Measured at 298K and 101.325kPa.

2 Not to be exceed more than three times per year.

3 Not to be exceeded more than once per year.

4 Arithmetic mean.

5 Not an AQO but is a criteria for evaluating air quality impacts as stated in Annex 4 of Technical

Memorandum on Environmental Impact Assessment Process.

Environmental Standards

The TM under APCO presents the Health Protection Concentration Levels (HPCL) in which
a wide variety of environmentally important chemical compounds (38 numbers) are covered.
The HPCL for the chemical compounds are defined for the purpose of protection of health.
When the air pollutant emission as determined in accordance with the TM is causing or
contributing to air pollution which is prejudicial to health to such an extent as to exceed HPCL
by more than 100%, the Government may issue an air pollution abatement notice to require the
owner of premises or the person carrying out the activities to cease the emission of air pollutants
from the premises or operation of any relevant process.

Among the chemical compounds listed in the TM, benzene is a potential residual poilutant
emitted after the catalytic oxidation of the soil contamination remediation process. The one-
hour average HPCL defined for benzene is 185 pgm™.

Air Pollution Control Regulations

The Air Pollution Control (Furnaces, Ovens and Chimneys) (Installation and Alteration)

Regulations were made under the APCO. The main objective of the regulations is to prevent

air pollution caused by the installation of unsuitably designed furnaces, ovens and chimneys or
alterations to such plants. Under the regulations, the occupier of any premises, except those
exempted, is required to obtain prior approval from the Authority before he may install, alter
of modify a furnace, oven or chimney.

Maunsell Consultants Asia Ltd 9
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The regulations do not apply to very small users of fuel. Exemption is given where the fiirnace,
oven, chimney or any flue connected thereto consumes not more than 25 litres of liquid fuel per
hour, 35 kilograms of solid fuel per hour, or 1150 megajoules of gaseous fuel per hour. The
regulations also do not apply to any furace or oven which is heated solely by electricity or used
for the conduct of a specified process licensed under the APCO.

It should be noted that the catalytic oxidation of the soil contamination remediation process is
not a specified process designated under the APCO and the filel consumption rate of the
catalytic incinerator exceeded the exemption capacity, the contractor responsible for the
installation of the catalytic incinerator should obtain prior approval from the Authority in
accordance with the regulations.

3.4  WATER QUALITY LEGISLATION

The Water Pollution Control Ordinance (WPCO) Cap. 358 (1980) lays down the framework

for designation of Water Control Zones (WCZ's) throughout the Territory. Each such zone is

characterised by specific water quality objectives. Principal features of the WPCO and its
subsidiary legislation (Table 3.3) are as follows:

. The Ordinance specifies prohibifed discharges and deposits.

. The Ordinance is supported by the TM to the WPCO which further provides standards
for effluent discharged into drainage and sewerage systems, inland waters and coastal
waters.

. The Water Pollution Control (Amendment) Ordinance 1990 made various changes to the
WPCO including the removal of the 'right to discharge' certain pollutants taking place
prior to the gazettal of a Water Pollution Control Zone.

Table 3.3 Summary Of Legislation Relevant To Water Quality In This Study

* Water Pollution Control Ordinance Chapter 358 {(as amended by the Water
Pollution Control (Amendment) Ordinance 1990 and 1993)

* Water Pollution Control (General) Regulations (as amended by the Water
Pollution Control (General) (Amendment) Regulations 1990 and 1994)

* Water Pollution Control (Appeal Board) Regulations

* Technical Memorandum Standards for Effluents Discharged into Drainage and
Sewerage Systems, Inland and Coastal Waters

Any discharges, run off, or flows discharging to the marine environment are regulated under the

WPCO and the TM on Standards for Effluent Discharged into Drains and Sewerage Systems,

Inland and Coastal Waters. In the case of the former the water quality objectives specified

under the legislation are presented in Table 3.4.

Maunsell Consultants Asia Ltd 10
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The mechanism that will regulate discharges from the site including run off from storm drains
and any effluent is the TM, 'Standards for Effluents Discharged into Drainage and Sewerage

Systems, Inland and Coastal Waters’. The Memorandum establishes effluent standards that
apply to different receiving water bodies. All such effluents covered by this TM are required
to be licensed. Tables 3.5 and 3.6 illustrate the standards required for discharge into the inshore
and marine waters of the Victoria Harbour (Phase 1) WCZ. For the purposes of this legislation,
inshore waters refer to all waters of less than 6 m depth at mean low tide, or within 200 m of
the mean low water mark whichever position is further from the shore.

Maunsell Consultants Asia Ltd - 11
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Table 3.4 Summary of Water Quality Objectives for the Victoria Harbour Water
Control Zone
Parameters ' . i~ '} Objectives” - Sub-Zone.
Offensive Odour, Tints Not to be present Whole zone
Colour Not to exceed 50 Hazen units, due to human activity Inland waters
Visible foam, oil scurn, litter | Not to be present Whole zone
E. coli Not to exceed 1000 per 100 mL, calculated as the Inland waters
geometric mean of the most recent 5 consecutive samples
taken at intervals of between 7 and 21 days
Dissolved Oxygen (DO) Not less than 2.0 mgL? for 90% of samples Marine waters
within 2 m of the seabed .
Depth averaged DO Not less than 4.0 mgL"! for 90% of samples Marine waters
Dissolved Oxygen Not less than 4.0 mgL"! Inland waters
pH To be in the range of 6.5 - 8.5, change due to human Marine waters
activity not to exceed 0.2
Not to exceed the range of 6.0 - 9.0 due to human activity Inland waters
Salinity Change due to human activity not to exceed 10% of Whole zone
ambient
Temperature Change due to human activity not to exceed 2°C Whole zone
Suspended solids Not to raise the ambient level by 30% caused by human Marine waters
activity . ‘
Annual median not to exceed 25 mgL! due to human Inland waters
activity
Ammonia Annual mean not to exceed 0.021 mg L™ as unionised Whole zone
form
Nutrients Shall not cause excessive algal growth Marine waters
Annual mean depth average inorganic nitrogen not to Marine waters
exceed 0.4 mgL™! ‘
BOD; Not to exceed 5 mgL™! Inland waters
Chemical Oxygen Demand | Not to exceed 30 mgL™’ Inland waters
Toxic substances Should not attein such levels as to produce significant ‘Whole zone
toxic, carcinogenic, mutagenic or teratogenic effects in
humans, fish or any other aquatic organisms.
Human activity should not cause a risk to any beneficial Whole zone
use of the aquatic environment.

Source: Statement of Water Quality Objectives (Victoria Harbour (Phases One, Two and Three) Water Control
Zone). .
Maunsell Consultants Asia Ltd 12
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Table 3.5 Standards for Effluent Discharged into the inshore waters of the Victoria
Harbour Water Control Zone (All units in mgL™* unless otherwise stated; all
figures are upper limits unless otherwise indicated)

> 1500 [ >2000: >3000 [ ->4000°] > 5000
and: | coand | cand | -and | and
< 2000._'. 5 3000:[-<4000 | < 5000, < 6000
pH (pH units) |6-9| 6-9| 6-9 | 6-9 | 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9
Temperature 40 40 40 40 40 40 40 40 40 40 40 40
(=)
Colour 1 1 1 1 1 1 1 1 1 1 1 1
(lovibond
units) (25 mm
cell length)
Suspended 50 30 30 36 30 30 30 30 30 30 30 30
solids
BOD 50 20 20 20 20 20 20 20 20 20 20 20
COD 100 80 80 80 80 80 80 80 80 80 80 80
Qil & Grease 30 20 20 20 20 20 20 20 20 20 20 20
Iron 15 10 10 7 5 4 27 2 1.3 1 0.8 0.6
Boron 5 4 3 2.7 2 1.6 1.1 0.8 0.5 04 03 0.2
Barium 5 4 3 2.7 2 1.6 1.1 0.8 0.5 04 03 0.2
Mercury 0.1 | 0.001{ 0,001 | 0.001 | 0.001 | 0.001 | c.001 | 0.001 0.001 | 0.001 0.001 | 0.001
Cadmium 0.1 | 0.001] 0.001 | 0.001 | 0001 | 0.001 | c.001 | 0.001 0.001 | 0.001 0.001 | 0.001
Other toxic 1 1 0.8 0.7 0.5 0.4 0.25 0.2 0.15 .1 0.1 0.1
metals
individually
Total toxic 2 2 1.6 1.4 1 0.8 0.5 0.4 0.3 0.2 0.14 0.1
metals
Cyanide 0.2 0.1 0.1 0.1 0.1 0.1 0.05 0.05 0.03 0.02 0.02 0.01
Phenols 0.5 05 | 05 0.3 0.25 0.2 0.13 0.1 0.1 0.1 0.1 0.1
Sulphide 5 3 3 5 5 5 25 2.5 1.5 1 1 0.5
Total residual 1 1 1 1 1 1 1 1 1 1 1 1
chlorine .
Total nitrogen | 100 100 100 100 100 100 80 30 50 50 50 50
Total 10 10 10 10 10 10 8 8 5 © 5 5 5
phosphorus '
Surfactants 20 15 15 15 15 15 10 10 10 10 10 10
(total)
E. coli 5000 | 5000 5000 | 5000 | 5000 5000 | 5000 5000 5000 1 5000 5000. | 5000
{count/100ml)
Source: . EPD Technical Memorandum on Effluents Standards, Table 9a.
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Tabie 3.6  Standards for Effluent Discharged into the marine waters of the Victoria
Harbour Water Control Zone (All units in mgL™ unless otherwise stated; all
figures are upper limits unless otherwise indicated)

Efow rate [ g 104} 3 ] >1000 | > 1500 |>2000:f « 4000 |'>4000 . >5000 |
(m/day) | " }oand b oand Gdoand i - and | and’
e <1500 22000  OfF 5'5000'3 < 6000
Determinand |- L B B | 3 SR ST O :
pH (pH units) | 6 - 10 6-10 | 6-10 | 6-10 | 6-10 { 6-10"| 6-10
Temperature 45 45 45 45 45 45 45 45 45 45 45 45
(=C)
Colour 4 1 1 1 1 1 1 1 1 1 1 1
(lovibond
units) (25 mm
cell length)
Suspended 700 600 600 500 375 300 200 150 100 75 60 40
solids
BOD 700 600 600 500 375 300 200 150 100 75 60 40
COoD 1500 | 1200 | 1200 | 1000 700 600 400 300 200 100 100 85
Oil & Grease 50 50 50 30 25 20 20 20 20 20 20 20
Iron 20 15 13 10 7.5 6 4 3 2 1.5 12 1
Boron 6 5 4 3.5 2.5 2 1.5 1 0.7 0.5 0.4 0.3
Barium 6 5 4 3.5 2.5 2 1.5 1 0.7 0.5 0.4 03
Mercury 0.1 0.1 0.05 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 { 0.001 | 0.001 | 0.001
Cadmium 0.1 0.1 0.05 0.001 | 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Other toxic 2 1.5 1 0.8 0.6 0.5 0.32 0.24 0.16 0.12 0.1 (.1
metals '
individually
Total toxic 4 3 2 1.6 1.2 1 0.64 0.48 0.32 0.24 0.2 0.14
metals
Cyanide 1 0.3 0.5 0.5 0.4 0.3 0.2 0.1 0.1- ] 008 0.06 0.04
Phenols 0.5 0.5 0.5 0.3 0.3 0.2 0.1 0.1 0.1 0.1 01 0.1
Sulphide 5 5 5 5 5 5 25 2.5 1.5 1 1 0.5
Total residual 1 1 1 1 1 1 1 1 1 1 1 1
chlorine
Total nitrogen | 100 100 100 100 100 100 100 100 100 100 100 50
Total 10 10 10 10 10 10 10 10 10 10 10 5
phosphorus
Surfactants 30 20 20 20 15 15 15 15 15 15 15 15
(total)
E. coli 5000 | 5000 { 5000 | 5000 | 5000 | 5000 | 5000 5000 | 5000 | 5000 5000 | 5000
(count/100ml)
Source: EPD Technical Memorandum on Effluents Standards, Table 5b.
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3.5

3.6

3.7

3.7.1

WASTE LEGISLATION

The principal legislation controlling waste materials in Hong Kong is the Waste Disposal
Ordinance [Cap.354] (WDO). Enacted in 1980, this ordinance generally encompasses all stages
of the waste management chain, from place of arising to final disposal point.

There are a number of provisions under the WDO for dealing with certain types of waste. They
include the Waste Disposal (Chemical Waste) (General) Regulation, which is relevant to this
project. Enacted in 1992, this regulation controls all aspects of chemical waste disposal,
including storage, collection, transport, treatment and final disposal.

HKPSG, Chapter 9 (Environment), provides additional information on regulatory compliance.
It also provides standards and guidelines on siting of refuse transfer stations.

The Environmental Impact Assessment Ordinance (EIAO) includes the requirement for
environmental permits for various kinds of projects, including waste storage, transfer and
disposal facilities.

ECOLOGICAL LEGISLATION AND GUIDELINE

The Hong Xong Government legislation and guidelines relevant to ecological assessment
include the following:

. Country Parks Ordinance (Cap.208): protects flora and fauna within the Country Parks.
. Forests and Countryside Ordinance (Cap. 96): protects both natural and planted forests.
. Forestry Regulations: protect specified local wild plant species.

. Wild Animals Protection Ordinance (Cap. 170): protects listed species of wild animals
(excluding fish and marine invertebrates) by prohibiting hunting and the disturbance,
taking or removal of animals and/or their nests or eggs.

. Animals and Plants (Protection of Endangered Species) Ordinance (Cap. 187): restricts
import, export and possession of endangered species.

. Marine Parks Ordinance (Cap 476): provides for the designation, control and management
of marine parks and reserves and contains provision for control over certain stated
activities,

. Sites of Special Scientific Interest: are designated by Agriculture and Fishery Department
as areas worthy of protection, but have no legal status.

EXISTING LEGISLATION FOR LAND CONTAMINATION ASSESSMENT
Soil Contamination

Relevant legislation and guidance relating to contaminated land includes the EPD guideline,
ProPECC PN3/94 “Contaminated Land Assessment and Remediation”, This makes reference
to criteria developed in the Netherlands and has been applied to the assessment and remediation
of contaminated sites in Hong Kong.
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3.7.2

It should be noted that the Dutch system of guidance has now been replaced with a modified
approach. The revised system is based on the assessment of risk to human health and
ecosystems. However, the current approach, with reference to the ProPECC PN 3/94, is based
on the old Dutch ABC system. The ABC values are not "standards" but rather guidelines for
use in the assessment of contaminated land. The simplified explanation of the ABC levels are
as follows:

» . 'A'value represents the normal background level

. 'B' value is that 'delimiting value for soil having potential for harmﬁll effects on human
health or the environment and requiring further investigation'

. 'C' value indicates 'heavy pollution and requirement for remedial action',

Relevant Dutch ABC guideline values are presented in Table 3.7

Table 3.7 Selected Dutch Values for Judging Significance of Soil Contamination

" Pacsticier " Referénce Valucs (mg kg dry matter) *

a | s ¢
Total Petroleum Hydrocarbons (TPH) 100 1000 5000
Benzene 0.01 0.5 5

Toluene 0.05 3 30
Ethylbenzene 0.05 5 50

Xylenes 0.05 5 30

Lead 50 150 600

Groundwater Contamination

Dutch ABC guidelines for groundwater are also referenced by EPD for the determination of
groundwater contamination (Table 3.8). It should be noted that the Dutch guidelines were
formulated on the basis of a "good for all use" philosophy. Since the purpose of the Dutch
guidelines is to preserve groundwater as a potable water resource it can be seen that these
criteria may be considered overly stringent. In Hong Kong, where the aquifer is not used for
potable water, as in case of the NAKTA area, it may not be entirely appropriate to apply the
Dutch guidelines. The results of risk assessment are therefore used for the groundwater
evaluation.
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[t

Table 3.8 Seclected Dutch Values for Judging Significance of Groundwater
Contamination (for reference only)

Reference Values (ug ')
Total Petroleum Hydrocarbons (TPH) | 20 200 600
Benzene 0.2 1 5
Toluene 0.5 15 50
Ethylbenzene 0.5 20 60
Kylenes 0.5 20 60
Lead 20 50 200
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4 DESCRIPTION OF THE ENVIRONMENT
4.1 EXISTING NOiSE ENVIRONMENT
4.1.1  Existing Noise Environment
Existing noise emission sources in the area are sﬁmmarised as follows:

. Operations at KTA, including aircraft movements and airport-related activities such as
aircraft maintenance and cargo handling,

. Industrial areas:

1) in Kwun Tong and San Po Kong

(i)  west of KTA, specifically medium rise flatted factories comprising light
e manufacturing such as metal products, textiles, clothing and plastics, along Mok
i . Cheong Street, Yuk Yat Street, and Sheung Heung Road

(iil)  along Hung Hom Road in Hung Hom.

. Major roads:

) in Kwun Tong/San Po Kong: Kwun Tong Bypass, Prince Edward Road East, Kai
Cheung Road, Kai Fuk Road
(i)  from Ma Tau Kok to Hung Hom: Prince Edward Road East, Ma Tau Chung
Road, Ma Tau Wai Road, To Kwa Wan Road, Chatham Road North, Hung Hom
, Road/Hung Hom Bypass.

. QOther sources;

(1) existing Cha Kwo Ling and Kwun Tong CWAs (total length of 1851m)
(i) elevated MTR tracks between Lam Tin Station and Kowloon Bay Station (Telford
Gardens).

4.1.2  Existing Noise Sensitive Receivers

The objective of this construction noise assessment is to identify the worst case impacts likely
to be experienced at NSRs. Therefore, care was taken to select twenty five representative
NSRs that lie in closest proximity to the proposed works. In this way worst case impacts should
be identified, since the extent of an impact resulting from a given noise source is proportional
to the distance the NSR is located from that source. Table 4.1 sets out details of the selected
representative NSRs, and their relative locations are indicated in Figure 4.1.
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Table 4.1  Selected Representative Construction Noise Sensitive Receivers (NSRs)

b UYNSRID CE G Deserption ot v T
NSR-S1 Emmanuel Primary School Kin, Ma Tau Wai
NSR-S82 Holy Trinity Primary School, Kowloon
NSR-S83 Fu Yan Primary School
NSR-54 Lee Kau Yan Memorial School
NSR-55 Ng Wah College
NSR-56 Congnitio College
NSR-S87 Si. Benedicts Secondary Technical School
NSR-H1 Hospital/Clinic, Ma Tau Wai
NSR-H2 Robert Black Health Centre, San Po Kong
NSR-R1 Chun Seen Mei Chuen (Chi Mei Law)
NSR-R2 Choi Hung Estate (Bei Luk Lau)
NSR-R3 Chol Hung Estate (Kam Bei Lau)
NSR-R4 Choi Fung Estate (Luk Ching Lau)
NSR-R5 Richland Garden, Block 8
NSR-R6 Richland Garden, Block 7
NSR-R7 Richland Garden, Block 6
NSR-R8 Richland Garden, Block 5
NSR-R9 Richland Garden, Block 4
NSR-R10 Richland Garden, Block 3
NSR-R11 Richland Garden, Block 2
NSR-R12 Richland Garden, Block 1
NSR-R13 North-Western Part of Kai Lok Temporary Housing Area (THA)
NSR-R14 | South-Western Part of Kai Lok Temporary Housing Area (THA)
NSR-RI1S North-Western Part of Kai Cheung Temporary Housing Area (THA)
NSR-HLI .| Hotel north of Passenger Terminal

S = Schools, H = Health Centres, R = Residential Buildings, and HL = Hotel

It should be noted that NSR-HL1 would be entirely screened from the line of sight to the site
by the Passenger Terminal, and is included here to demonstrate the screening effect afforded by
this structure.
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4.2

4.2.1

EXISTING AIR QUALITY ENVIRONMENT

Existing Air Quality Condition

Existing air quality in the study area is influenced by emissions from the following sources:

Kai Tak International Airport

Road traffic in and near the study area

Industrial sources in and around the study area

Construction activities in and around the study area (impact on dust)
Kai Tak Nullah and Typhoon Shelter (impact on odour).

There is no permanent air quality monitoring site operated by EPD in the study area.
Information from EPD sites in nearby urban areas have been used to provide information on air
quality in the region. The most recent year for which measurements have been published is
1996 (Air Quality in Hong Kong 1996, EPD, 1997). The most relevant sites are the following:

Kwun Tong (6th floor, 6 Tung Yuan Street); 25 m above ground level
[Levels of air pollutants in an industrial district upwind of the study area]

Tsim Sha Tsui (12th floor, 68 Mody Road); 50 m above ground level
[Levels of air pollutants in a commercial district downwind of industrial sources. Most
representative of study area. Monitoring ceased in August 1993]

Mong Kok (kerbside, 4E Mongkok Road); 2 m above ground level
[Levels of air pollutants from road traffic in a commercial area]

Air pollutant levels recorded at the three most relevant EPD sites during 1996 are presented in
Table 4.2.

Maunsell Consultants Asia Ltd 20
CES (Asia) Ltd
FAC415\reports\eia‘eia-fin.02



Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

Table 4.2  Air Pollutant Levels at EPD Sites (1996)

. .. “KwinTong - | . Tsim Sha Tsui* MongKok | - AQO -
SO, 1 hour 234 pgm? 562 pgm? 237 pgm® 800 pgﬁ"
SO, 24 hour 99 pgm™ 123 pgm’® 122 pgm 350 pgm
SO, 1 year 19 pgm? 22 pgm? 30 pgm? 80 ugm?
NO, 1 hour 251 pgm - 310 pgm™ 300 pgm?
NO, 24 hour 152 pem? - 172 pgm™ 150 ugm?
NO, 1 year 65 pgm? - 75 pgm?* 80 ugm?
CO 1 hour - - 4.24 mgm? 30 mgm
CO 8 hour - - 3.24 mgm™® 10 mpm™
0, 1 hour 314 pgm® 240 pgm?
TSP 24 hour 202 pugm* 198 pgm? 290 pgm™ 260 ugm™
TSP 1 year 99 pem™ 82 pom* 142 pgm™ 80 ugm?
RSP 24 hour 108 pgm 149 pgm? 156 pgm™ 180 pgm?
RSP 1 year 59 pgm® 49 ugm? 77 pgm’ 55 pgm®

Notes: "1 hour" indicates the highest one-hour average concentration recorded during 1994,

"24 hour" indicates the highest 24-hour average concentration recorded during 1994.

Values in bold font indicate levels above the relevant AQO.

a: Data for 1993 (site ceased operation during August 1993).

b: Level recorded at Central/Western monitoring site (ozone levels were not monitored at the

3 sites, Central/Western is the site at which the highest values were recorded during 1996).

Data recorded since 1983 indicate that levels of sulphur dioxide in industrial areas decreased
substantially after the enactment of the Air Pollution (Fuel Restriction) Regulations in mid 1990.
These regulations restricted the sulphur content of fuel. Additional emission control measures
also played a role in reducing sulphur dioxide levels. Data since 1991 does not show any
significant trend, indicating that the full benefit of existing measures has probably been realised.

Levels of NO, and particulates do not show any significant long-term trends. This may be due
to some reduction in industrial emissions being balanced by increases in road traffic emissions.
The consistently high degree of construction activity in Hong Kong since 1983 has also been
a significant source of particulate matter,

Road traffic makes a significant contribution to levels of air pollution in the study area and levels
of respirable suspended particulates and NO, are likely to be high.

Emissions from Kai Tak International Airport also has significant adverse effect on air quality
in the study area. Emissions from aircraft landing and take-off movements together with other
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4.2.2

4.3

4.3.1

airport operations are known to be sources of oxides of nitrogen, carbon monoxide and volatile
organic compounds (VOCs).

Air Sensitive Receiver

Kai Tak Airport is located in the southeastern part of Kowloon. The surrounding areas
including To Kwa Wan, Kowloon City, San Po Kong and Kowloon Bay are mixture of
residential, commercial and industrial uses. These are typical urban areas in the territory.
Existing air quality sensitive receivers surrounding the Airport include all the domestic premises,
hotels, hospitals, clinics, schools, commercial buildings, industrial buildings, place of public
worship and so on located in these areas.

For the purpose of this assessment, all the assessment results are presented in the form of air
pollutant concentration contours covering areas in the vicinity of the airport. Air quality
impacts at the existing air quality sensitive receivers are indicated by the predicted air pollutant
concentration contours.

EXISTING WATER QUALITY ENVIRONMENT
Existing Water Quality Condition

The main water body within Study Area is the Kai Tak Nullah, which is an open channel running
between San Po Kong, Wong Tai Sin, Kowloon City. The nullah drains into the Kai Tak
Approach Channel alongside the runway. Water bodies that may be affected by the
development also include waters on both sides of the runway, namely Kowloon Bay and Kai
Tak Approach Channel.

" Existing water quality is measured by EPD at several locations on Kai Tak Nullah, within the

airport boundary and north of the airport. Monitoring data have shown marked improvement
over recent years and water quality in the upper reaches is now classified as ‘good’ according
to the Water Quality Index. This is a results of the progressive implementation of the WPCO
and WDO, as well as implementation of the East Kowloon Sewerage Master Plan.
Implementation of the Tolo Harbour Effluent Export Scheme has also improved flow in the
channelised upper sections of the nullah.

However, in the lower reaches quality is consistently bad or very bad, in particular where the
nullah traverses the airport site. Pollutants are brought into the nullah via overflows from
surcharged sewers and expedient connections from the storm water network in the drainage
basins. Table 4.3 summarises the water quality monitoring results for 1995 (the latest year for
which data are published). The heavy organic load is reflected in the high annual median BOD
value (> 70 mg I'") and low annual median DO (< 1.5 mg I'') in the lower section of the nullah.
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Table 4.3 Summary of EPD’s Water Quality Monitoring Results for Kai Tak Nullah

(1995)

G T " Monitoring Station - R
Loy en R TN : | wo KN3 . | KN KNGS s ENT
Dissolved 1.5 14 2.7 72 9.7 7.2
Oxygen (mg ") | (0.9-5.8) (0.8-5.3) (1.5-6.0 (1.4-8.5) {(7.8-11.9) 4.9-7.9
Biochemical 73 79 56 44 8 12
Oxygen Demand | (33 - 86) (5-92) (10 -94) (7-172) (6 -33) (5-36)
(mg1") '
Suspended 25 25 16 65 14 26
Solids (mg 1) (22-30) (10 - 26) (11-26) (16 - 280) (5-16) (13 - 400)
Ammoniacal - N 17.00 15.50 2.00 1.70 0.40 025
(mg 1Y) (3.00- 2.00)| (0.36-21.00)| (0.32-10.00) | (0.30-4.70) | (0.32-0.47)| (0.02-1.40)
E. coli NM NM NM 1,497,774 NM 92,170
{cfu per 100 mL) (4.0ES - (1.8E4 -

. 4.0E6) 1.5E6)
pH (pH units) 72 7.3 74 75 8.2 8.0
(71-72) (73-75 | (7.0-7.6) (6.5-82) (7.6-9.2) (7.4-9.2)
Cadmium (pg 1) 10 10 10 10 10 10

: (10-10) (10-10) (10-10) (10-10) (10-10) (10-10)
Chromium 100 100 100 100 100 100
(uglh . (100 - 100y | (100 -100) | (100-100) | (100-1600) | (100-100) | (100 -100)
Copper (ug ') 100 100 100 100 100 100

{100 -200) [ (100-100) | (100-200) | (100-400) | (100-100) | (100-100)
Lead (ng1™h) 10 10 10 10 10 10
(10-10) (10 -10) (10-10) (10 -30) (10-10) (10-10)
Zine (pgth 40 55 40 55 30 55
(20 - 40) (20-70) (20 - 40) (30-110) (10 - 50) {10 -90)
Note: 1. Data presented are annual medians of monthly samples; except those for E. coli which are geometric
1means.
2, Those figures in brackets are the ranges.
3. NM = Neot Measured
Source: River Water Quality in Hong Kong 1995.

Water quality of the water bodies on the either side of the runway can be reflected by EPD’s
routine monitoring data collected at the To Kwa Wan Typhoon Shelter (station VT11) and
Kwun Tong Typhoon Shelter (station VT4). Results for 1995 are summarised in Table 4.4.
The table clearly shows that water quality in the Kai Tak Approach Channel is very bad. Annual
averaged dissolved oxygen content is of the order of 10% only, with a high BOD of about 5 mg
1. The very bad water quality in the channel is a result of pollutants input from upstream, i.e.
the Kai Tak Nullah, together with the low flushing rate in this restricted water channel. Polluted
sediments in this channel possess a high level of oxygen demand that contributes also to the
reduction of oxygen in the overlying water column.
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Water quality is comparatively better in Kowloon Bay. Averaged DO is about 60% saturated
and the average BOD is 1.1 mg [". The area is close to the outfall of the To Kwa Wan Sewage
Screening Plant which is currently discharging at a rate of about 95,000 m® per day with a BOD
loading of 21 tonnes per day. This outfall will be decommissioned when SSDS Stage 1 is
implemented, anticipated before the end of 1999.

Table 4.4 Summary of EPD’s Water Quality Monitoring Results for To Kwa Wan and
' Kwun Tong Typhoon Sheliter (1995)

“To Kiwa Wan TYplﬁioo;l Kwu.n'Tong Typhoon Shelter -

Surface | 22.5 (16.2-27.7) 227 {16.9 - 28.0)
Temperature (°C)

Bottom | 22.2 (15.9-27.6) 21.9 (16.1-27.8)

L Surface | 313 (27.1-33.2) 29.8 (25.5-33.3)

Salinity (ppt) :

Bottom | 31.7 (27.9-33.3) 32.0 (31.2-33.1)

. ) Surface | 67 (43 -103) 7 (3-9

Dissolved Oxygen (% saturation)

Bottom | 55 (27-74) 12 0 -54)

i Surface | 48 (3.0-6.9) 1.1 {0.2-4.0)

Dissolved Oxygen (mg 1)

Bottom | 40 (1.9-54) 1.0 (<0.1-4.4)
Suspended Solids (mg ') 98 (44-233) 3.2 3.0-17.3)
Biochemical Oxygen Demand (mg ') L1 ©7-19 5.3 {3.1-10.9)
Total Nitrogen (mg 1) _ 0.79 (0.56-1.28) 2.20 (1.60-4.14)
Ammoniacal Nitrogen (mg 1) 035 (0.05-074) 1.63 (1.14-3.43)
Total Inorganic Nitrogen {mg ') : 045 (0.19-0.85) 1.67 (1.21 -3.44)
Total Phosphorus (mg 1) 0.12  (0.08-0.18) 0.35 (0.24 - 0.50)
E. coli (n0./100ml) 1937 (717-5233) | 208122 (81000 - 472000)

Note: 1 Except as specified, data presented are depth-averaged data,
2 Data presented are annual arithmetic means except for E. coli data which are geometric means.
3 Data enclosed in brackets indicate the ranges.

4.3.2  SENSITIVE RECEIVERS
The main sensitive receiving water bodies include Kai Tak Nullah, Xai Tak Approach Channel,
and Kowloon Bay.
4.4 EXISTING WASTE CONDITIONS
4.4.1  Municipal Solid Waste
Wastes generated from the airport operation are mainly from three sources: airport (airside),
airport (landside) and airport related industries. Based on the data collected through a number
Maunsell Consultants Asia Ltd 24

CES (Asia) Ltd
fA\C415\reportsieiateia-fin. 02



Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

of questionnaires sent to various organizations operating the airport during the SEKDFS, it was
found that currently the collected wastes comprise 65.5 tonnes/day (tpd) of domestic,
commercial, industrial and chemical wastes. Among them, only 10.5 tpd, mainly refuse, is
collected by the Urban Services Department. After collection, this waste is compacted and
containerized at the Kowloon Bay Transfer Station. The containerized waste is then transferred
to a landfill for disposal.

The remaining wastes, including chemical, domestic and industrial wastes, a total of
approximately 55 tpd, are collected by private collectors and then either recycled (for instance
chemical waste) or disposed of at landfills. Tables 4.5 and 4.6 provide a summary in terms of
source, quality, collection authorities and disposal points. '

Table 4.5 Wastes Collected at the Airport Site by Urban Services Department

Cif Quantity - Waste
o Co Bl LR . S o :::-"(t_:pd) . |-EHaracteristics.
Airport Terminal Buildings (West Station, East Station & Electra Drive) 10.5 Wet and dry
Air Cargo Terminal refuse and junk
Associate Engineering Co. Ltd.
Cathay Pacific Technical building
Lufthansa, KTA
Aviation Club, Olympic Avenue
Alrport Police Division
Maunsell Consultants Asia Ltd 25

CES (Asia) Ltd
fAC4 15\reports\eia\ela-fin. 02




Kai Tak Airport North Apron Decommissioning . Environmental Impact Assessment

Table 4.6  Privately Collected Wastes Generated from the Airport Site

. Waste Characteristics, -~ .~ | Quantity *| Collection ] -Disposal -
Ceeln v [pd epat ] AEmey | Point

HAECO | Commercial waste:

Food, paper wastes generated from officesand | 15 - Cleaning company | Tseung
canteen and solid wastes removed from Kwan O
passenger aircraft

Industrial waste:
Used oil, fuel, hydraulic fluids generated from 3 - Cleaning company | Tseung
equipment maintenance Kwan O

Chemical waste:
Lubricating oils, solvents, paint, spent 03 - | Petrochemical -
batteries, herbicides and insecticides used on- company
site for routine airfield maintenance

HATS Industrial waste:

Used tires - - | Supplier -

Scrapped equipment and parts - - | Engineers firm -

Chemical waste

Oil, grease and lubricant oil used in mobile - 35 | Petrochemical -

vehicle equipment compary

HACTL | Commercial waste

Paper 3 - Recycling -
comparny

Polyethylene sheets and wooden pallets 34 - | Cleaning company | Tseung

Kwan O

Note: (1) gpd = gallons per day

4.4.2  Existing Fuel Storage Facility
The airport site contains a large tank farm, for the storage of aircraft fuels, and a buried
distribution network of fuel pipelines beneath the airport apron. In addition, there is a fuel
unloading dolphin situated at the western edge of the runway through which aircraft fuel is
unloaded from barges before transfer to the tank farm for storage. More detailed description
of these facilities are presented in Section 4.6.1.

- There are also numerous petrol filling pumps on the airport apron for re-fueling cars and buses
which operate on the airport apron.

4.5 EXISTING ECOLOGICAL CONDITION
4.5.1 Land Use and Habitats

The existing land under consideration for re-development is currently subject to urban land use.
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4.5.2

In addition, most of Kowloon Bay within the Study Area is proposed to be reclaimed for new
development.

The vegetation of Hong Kong was surveyed by World Wide Fund for Nature Hong Kong using
aerial photography taken in December 1989 supported by field checks, and classified into 16
vegetation/ habitat types’. All of the study area was classified as 'high density urban', that is, any
trees, shrubs and grasses which are present are mostly exotic species planted and maintained by
man in a few small areas of amenity planting. No inland waters including streams were
identified as present by the WWF survey, as Kai Tak Nullah was classified as a marine water
body.

More detailed information was obtained for the current Feasibility Study from aerial
photographs (taken during September 1995 at a height of 3, 500 feet) to determine the locations
and areas of any habitats/vegetation in the study area, followed by ground truthing of areas that
were unclear or that contained trees.

A habitat map was compiled (Figure 4.2). The area of each habitat type is given in Table 4.7.

Table 4.7 Habitat Types in South East Kowloon Study Area and Environs

... - HabitatType . . . | * Area(m’) | Length(m) | = % Area
High density urban 4 687 520 - 453
Grass (planted) 508 100 - 5.0
Amenity planting 184 570 - 1.8
Marine 4 829 000 - 472
Freshwater/brackish 20 100 - 0.2
Quarry face 16 700 - outside area
Artificial coastline - 13 100 99.1%
Original coastline remnants - 120 0.9%

Terrestrial Habitats and Flora

The airport runway is manmade, 242 m wide and 3392 m long, extending into Kowloon Bay.
The surface of this promontory is occupied by runway, taxiway, road and large grass strips.
Mostly drainage is good, and standing water only occurs after a heavy downpour, though there
are several areas of poorer drainage, with enough standing water during the wet season to allow
Rana tigrina (Chinese Bullfrog) to breed. Grass on the runway is the result of rough turfing
with several plant species, the most common being Cynodon dactylon (Bermuda grass). There

World Wide Fund for Nature Hong Kong. Hong Kong Flora and Fauna: Computing Conservation. World Wide Fund
for Nature Hong Kong, 1993.
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are some woody species such as Mimosa pudica.

A tree survey was conducted at the Aviation Club during this study. Eleven trees were identified
at the study site (Table 4.8). Of these species, three are native to Hong Kong, however all three
are widely distributed and common locally. Cellis sinensis is common throughout tropical and
temperate Asia, including most parts of China. In Hong Kong it is commonly planted along
roads and in park areas. Macaranga tanarius is widely distributed through South Asia and
down as far as Australia and is common locally, in thickets usually near the coast. Ficus
microcarpa 1s a popular native tree in Hong Kong, growing generally along roadsides or near
villages where it is used for shade and shelter.

Given the small number of trees, their common distribution in Hong Kong and their primary use
as shade and shelter trees, their ecological value is rated as relatively low.

Table 4.8  Aviation Club Tree Survey Results
i Species Ryl U Commion Name ™ . fit T BXotic (B Native () -
Thevetia peruviana Yelliow Oleander E
Psidium guajava Guava E
Morus alba White Mulberry E
Macaranga tanarius Elephants Ear N
Ficus microcarpa Chinese Banyan N
Delonix regia Flame of the Forest E
Bauhinia varicgata Camel’s Foot tree E
Citrus maxima Pomelo E
Casuarina equisetifolia Horsetail tree E
Celtis sinensis Chinese Hackberry N
Erythrina speciosa E

4,53 Avifauna

Extensive observations on avifauna at KTA have been recorded during the 1970s and 1980s by
the Kai Tak Birdstrike Research Unit of the Agriculture and Fisheries Department and by David
Melville of World Wide Fund for Nature.

During the period between February 1974 and December 1979, 136 spectes were seen. Of
these, five species were regularly present throughout the year (Black-eared Kite, Small Skylark,
Richard's Pipit, Tree Sparrow and Pigeon). Reef Egret and Common Sandpiper have been
recorded throughout one or more years. Several gull species and the White Wagtail are present
throughout the winter and as passage migrants. However the remaining species are recorded
only as passage migrants (including the Asiatic, Golden and Oriental Plovers & Yellow Wagtail)
or are of irregular occurrence (including the Bonneli's Eagle, Australian Curlew & Wryneck).

Maunsell Consultants Asia Ltd : 28
CES (Asia) Ltd
fAC415\reportsieialeia-fin. 02



Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

It has been noted that the airfield at Kai Tak has little to offer most species in terms of food,
cover, etc. and records of species often relate to migrants grounded by bad weather, such as that
associated with the passage of cold fronts and tropical depressions®. The majority of waders
are grounded migrants which are usually weak, tired, reluctant to fly, and move on as soon as
possible, depending on weather and physical condition. The only records of breeding at Kai Tak
are for Little Ringed Plover, Small Skylark and Richard's Pipit.

Records of Oriental Plover and Little Whimbrel are of interest as there are few Hong Kong
records away from Kai Tak, The Oriental Plover was noted as a scarce spring migrant in small
numbers, with occasional autumnal records. It was noted that the species appears to favour
grassy areas which probably explains the paucity of records from elsewhere in Hong Kong®.
Little Whimbrels were recorded at Kai Tak every year between 1974 and 1979 but not during
every migration. Sightings outside of Hong Kong suggest that during the non-breeding season
the bird favours areas of short grass and it is frequently seen at airfields® ®>. As with the Oriental
Plover the lack of suitable habitat elsewhere in urban Hong Kong probably explains the paucity
of records away from Kai Tak.

Black-eared Kites are resident in Hong Kong with a summer population of 200-300 (including
many non-breeding adults) and a winter population of approximately 1,000. The annual pattern
of oceurrence at Kai Tak peaks in March and October (thought to be related to migrant birds)
and a small increase in June (probably due to dispersal of locally fledged young). There is much
variation in the number of birds present at one time at Kai Tak, The most important factor is
the weather condition. Up to 48 have been recorded simultaneously, though the number is
usually less than 10.

Kites are scavenger feeders, often feeding from the water around the runway.-promontory, on
dead fish and in the past on slaughter house offal discharged from sewer outfalls®. The main
night time roosts have been on Stonecutters Island and around Magazine Gap/Victoria Peak,
although port development activity in the area of Stonecutters Island may have had an impact
in recent years. Former sewer outfalls at Kai Tak and Kwun Tong provided an abundant supply
of offal and other food items for kites, however these sewers were extended in 1985 and 1987
reducing the food supply in the area of the airport. In addition, since the 1980's there has also
been a higher level of bird scaring activity by the airport Bird Control Unit. These two factors
combined have reduced the number of kites at Kai Tak. Kites have more recently been seen at
higher altitudes and it is hypothesised that most of the kites now recorded at Kai Tak are

2 Bell, HL. Some distribution notes on New Guinea highland birds. Emu 67(3): 211-214, 1968.

3 van Teté, GF, Vestijens, WIM, D'Andria, AH and Barker R. Guide To the Recognition and Reduction of Aerodrome
Bird Hazards. Australian Department of Transport, Canberra, 1977,

Melville, D. The Birdstrike Hazard at Kai Tak Airport Hong Keng: Final Summary Report 1974-79. Agriculture &
Fisheries Department, Hong Kong, 1975.
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making use of the thermal currents induced by the runway’.

Gulls are winter visitors to Hong Kong, arriving in late October/early November and departing
late March/early April®. There has been a large increase in Black-headed Gulls in the Territory
in recent years, although numbers of Herring gulls do not appear to have increased. Roost
counts since 1975 indicate 20,000-25,000 Black-headed Gulls and 1,000 Herring Guills.
Movements within Hong Kong are not fully understood but it is known that there are three
peaks: late November, late December/early January, and late February/early March. Gulls spend
the daytime feeding either at sewer outfalls or at Kwun Tong Oil Storage depot or resting on
; the sea in Kowloon Bay. At night-time they roost in West Lamma Channel, movements being
i in early morning and early evening. Gut analyses showed they were feeding on small fish and
there is no evidence that they eat raw sewage. The only records of birds resting on grass are
r ' oiled/injured individuals. The highest number of Black-headed Gulls recorded in the airport area
i was 3,284. However, as with the kites, the number of gulls recorded at Kai Tak in recent years
has dropped. This may be due to the sewer extensions into areas of stronger currents so that
. mixing is promoted, and fewer fish are feeding at the surface for the gulls to prey on. There has
also been an increase in boat traffic so the area would be less attractive for roosting on the

water’.

4,54 Other Fauna

As most of the habitat type is high density urban and the few areas of vegetation are typically
planted exotic species, it would be expected that any fauna supported by these habitats is
impoverished and would be of a low species diversity, of species types frequently found in the
urban environment and habituated to, or unaffected by disturbance.

Fauna seen at KTA include Rana tigrina Chinese Bullfrog (breeding in standing water), water
’ beetles (Dytiscidae), bats (Chiroptera) and dragonflies (Odonata) noted by the BRU®. However,
recommendations were made to reduce the risks of birdstrike with aeroplanes, by removing food
for waders through infilling standing waters. Therefore habitat for these species may since have
i been removed.

| Other fauna have been observed at KTA including Ratfus norvegicus, scarab beetles
(Scarabaeidae), short horned grasshoppers (Orthoptera; Acrididae), common butterflies EFurema
spp and Precis orithya. Earthworms were rare. Chinese Skink (Eumeces chinensis) was

Melville, D. Development Potential of Hong Kong International Airport: Kai Tak Birdstrike Study. World Wide Fund
for Nature, Hong Kong, 1938,

Viney, C, Phillips, K & Lam, CY. Birds of Hong Kong and South China. Government Printer, Hong Kong, 19%4.

Melville, D. Development Potential of Hong Kong International Airport: Kai Tak Birdstrike Study. World Wide Fund
for Nature, Hong Kong, 1988.

8 Melville, D. The Birdstrike Hazard at Kai Tak Airport Hong Kong: Final Summary Report 1974-79. Agriculture &
Fisheries Department, Hong Kong, 1979.

Maunsell Consultants Asia Ltd - ‘ 30

CES (Asia) Ltd
EAC415\reports\eia\eia-fin.02



Kai Tak Airport North Apron Decommissioning Environmental Impact Assessn -

widespread as was house mouse Mus muscullus castaneus but not common. There w
occasional sightings of house shrew Surcus murinus. Snakes were very rarely seen, the only
identification made was a single Naja naja Chinese Cobra. Three terrapins were reported,
though thought to be escapees’.

4.5.5  Protected Species
No references were found to protected species occurring in the study area.

4,56  Protected Areas
The study area does not contain any area protected for nature conservation value such as Sites
of Special Scientific Interest, Country Parks, Special Areas, areas of restricted access under the
Sixth Schedule of the Wild Animals Protection Ordinance (Cap. 170), nor any proposed or
designated Marine Parks or Reserves.
The closest such site to the study area is Ma On Shan Country Park, the nearest limb of which
is situated at a distance of about 1.5 km away. "Due to the considerable distance from the study
area, impacts are not anticipated upon the Country Park. '

4.6 EXISTING LAND CONTAMINATION CONDITION

4.6.1  Internal Sources
Interviews have been carried out with personnel of HAECO and OCTF in September 1996
concerning site history and contamination records during the SEKDFS. Questionnaires
completed during the interviews are shown in Appendix C.
HAECO
The HAECO site is bounded by Concorde Road, Convair Drive, the maintenance apron, and
Comet Drive. The site is adjacent to the OCTF Fuel Farm (to the west), workshops and a car
park (to the north), the CPA Building (to the east), and the airport apron (to the south). The
site area is 95,260 m®.
The site is used for maintenance of aircraft and overhaul of aircraft engines and components.
It has been operating at the present site for 46 years. Fuel storage was located at this site prior.
to realignment of the runway during Japanese occupation.
Dangerous goods from all categories (Categories 1-8) are stored at the site, and the facilities
include a radiographic room for x-raying jet engines.

? Melville, D. Birds at Kai Tak Airport Hong Kong Birdstrike Research Unit, Agriculture & Fisheries Department, Hong

Kong, 1980.
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The HAECO site includes a number of underground tanks. A plan showing the location of
underground storage tanks (and other facilities) is provided in Figure 4.3. Underground storage
facilities at the site include decommissioned tanks at two former fuel stations. An underground
storage tank at a former cyanide destruction plant was removed when the plant was
decommissioned.

' OCTF

The OCTF site is bounded by Concorde Road, Convair Drive, Electra Drive, and the aircraft
parking apron, The site is adjacent to the HAECO Site (to the east), the airport terminal

_ bg{@gg (to the West) and the airport apron (to the south), The tank farm is associated With

a dolphm near the-Kowloon City Ferry Pier for the mooring of vessels for discharging and
conveying aviation fuels and lubricants to the tank farm, The OCTF site is approximately 12,110
m* with the dolphin area of 283.7 m%

Figure 4.4 shows the fuel hydrant pipeline layout. The fuel hydrant lines are laid underground
across the apron area.

The tank farm stores and handles aviation fuel (jet fuel and aviation gasoline) in bulk, along with
a small quantity of aviation lubricant. Facilities have been upgraded several times since 1958,
but records of renovations and underground facilities are not available to the consultant.

Figure 4.5 summarises the record of hydrant fuel system leakage provided by OCTF. A
contamination assessment undertaken by OCTF indicated that there were potentially a number
of sources of pollution in the apron area other than historical hydrant fuel system leakage.
Some areas were due to old spills, examples being a significant area near HAECO, one at the
OCTF gate, and several associated with the hydrant system near the stormwater culvert
immediately north of the Airport Tunnel.

It should be noted that the groundwater table under the site is very close to ground level
(averages 2.9 m). As the fuel pipes are at 2-5 m depth, it is likely that some of the leaks
occurred below the water table. In this case, it is likely that the fuel floated to the top of the
water surface and then contaminated the soil as the water table level rose and fell with tidal and
seasonal influence. This is slightly unusual, in that most soil contamination tends to occur from
the top downwards rather than from the bottom upwards, as in this case.

The amount of infiltration on the site is minimal because of the extensive concrete cover and
there are few areas of exposed soil. It is likely that oil contamination has mainly occurred from
the water table surface upwards. The highest level at which oil pollution is to be expected is
at the maximum height of the water table or the maximum height of a pipe that has developed
a leak, whichever is the higher.

4.6.2  External Sources
The areas surrounding KTA support a wide range of different land uses including a gas works,
many vehicle repair workshops, filling stations and flatted factories, all of which represent
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sources of potential contamination. A site inspection to identify areas of possible land
contamination was conducted in November 1995 during the SEKDFS. Table 4.9 provides
information on various contaminative land uses. Locations of these sites are presented in Figure

4.6.
Table 4.9 Summary of Information on Various Contaminative Landuses
beénﬁiallj 5 Informatlon obtamed from field observa’uons and questlonnalres
Contamlnatwe - .
T Uses General Informatlon Posmble/potentlal sources of contammatmn
Car Repair + size : typical 400 to 800 sq.ft * waste cils e.g. Jubricating oils, transmission
Workshops + activities : car repair, maintenance, fluid and engine coolant

rarely some car washing

long history of operations at Ma Tau
Wai (>5 years)

Two large clusters found in Ma Tau
Wai, others scattered over Kowloon

City

at present, waste oils collected by licensed
chemical waste collector but previously such
wastes were drained to nearby sewers or
stormwater drains.

Petrol Stations

-

activities : refuelling, storage of fuel,
replacing motor oil and car washing

underground fuel storage tank leakage (none
recorded)

accidental oil spillage (none recorded)
waste oils and car washing water
coptamninating drain (none recorded)

Ma Tau Kok
Gas Works

new site: N. Works size 12500 sq
metres

old site: 3. Works demelished 1993
company operating for 63 years
activities : town gas production,
naphtha and diesel storage
underground pipelines for fuel and
gas transportation

leakage from storage facilities

leakage from pipelines

for the old site, a land contamination study
report was produced in 1993

Bus Terminals

no refuelling, bus washing or fuet
storage at bus terminals

not likely to cause significant land
contamination

storey industrial premises, land

contamination is unlikely

Ferry Terminals |+ passenger ferry pier at Kowloon City [+ only application of Iubricating oil, transmission
» size : 1744 sq.m with 39 years of fluids and paints (ne disposal needed)
operation
» norefuelling or fuel storage
some ferry cleaning
EMSD » activities : government vehicle * alarge underground waste oil tank was
Workshop repairing and maintenance {about identified
3000 veh per month) = wastes disposal and oil & fuel storage
* long history of operation generally follows government environmental
requirements at present
Light Industries {* as they are mostly located at multi- [+ contamination may have arisen around the

sewerage utilities serving these premises as a
result of leakage

A limited site investigation was also carried out in February 1997 under the SEKDFS. The
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4.7

investigation involved intrusive soil and ground water sampling inside the urban area in
Kowloon City, Ma Tau Wai and Ma Tau Kok. The investigation was intended to obtain and
review the general baseline conditions for future redevelopment. The investigation consisted of
nine boreholes and ten trial pits located as shown in Figure 4.7

Soil contamination at sampling locations was generally lower than the Dutch B level except for
a location immediately north of the gas work. At this location, TPH congentrations were found
to be 24,287 mg/kg and 8,684 mg/kg respectively at 1.2m and 1.95m, and groundwater
concentration-was-correspondingly high. “This may be associated with the gas work activities.
However, at sampling locations closer to the KTA, much lower TPH concentrations were
found, indicating that the area as a whole did not have widespread contamination; only localised
hot spots existed. No evidence was found for subsurface migration of external contamination
sources into KTA.

SENSITIVE RECEIVERS

Typical land uses to be considered as sensitive receivers include residential gardens and grassed
public areas, such as parks and play grounds. Few such sensitive receivers are represented in
the study area, as most of the development in the area is covered with concrete hard standing.
Almost all of the study area is totally developed and there are no agricultural or groundwater
wells in the study area to create two potential contaminant exposure pathways, namely produce
and potable water, This situation affords little exposure of above-ground population to
underlying soil. As for underground population, (for example, basement of commercial
buildings, car parks, tunnels, underpasses and underground rail stations'®), vapour migration by
permeation through the walls or along the utility backfill can be a potential odour problem and
public health and safety risk (particularly when the vapour is combustible and migrates into
poorly ventilated space such as tunnels). Consequently the identification of sensitive receivers
will be dependent both upon the locations of the redevelopment of existing sites and when this
will take place, and upon the proposed end use of the land.

Construction workers will be more exposed to the contaminated material during excavation and
preparation of foundation works, Because of the explosive and mobile nature of jet fuel
contamination, hazard during preparation of foundations and subsurface services will be
significant, Special protection measures should be addressed.

10

such land uses will be present on the KTA apron area after redevelopment

Maunsell Consultants Asia Ltd . 34

CES (Asia) Ltd
£AC415\reports\eia\eia-fin.02



]34

/.; z@/ : f
?//?"' S

zZ 78 \ \\\

A N 3 .}\ﬂ £

~

I
—
"
v
-
e
. —

W=
(f% gbo

; "‘ ""Y‘;}J—UP\
™ B

e

Sople

55 ..e
I

%@W/(

=
\ A SA \

L]
- b

RVA
""\‘\ < .Qx
a\ b [
:. oW\ v 3 ({
N ()

W)

M\\ R\‘ ‘..—*J’-‘/, 3
Al 20 C\__J @@ﬂ
AN N Vol § el ) - —

AN LN
- s WO B2 WA

N

Tigwea1 |

O | Apr. 1998

OF

E Tertory Dovlpment Departrer, Horg Kong

1:10000
| CESIGNET, .ﬁmShuﬁmse DRAWN Fm]’lﬂl

SCALE

~ ™
= ~ ~
KAl TAK AIRPORT NORTH APRON DECOMMISSIONING

Representative Construction Noise

TITLE

Sensitive Receivers and Planning Sub-areas [*o={ 5

Maunsell

BT WA

IR
#

C
E
S




b /8
T
TR

Legend (Habitats)
High Density Urban
Marine
Grass (planted)
Amenity Planting/ Park
Kai Tak Nullah
Artificial coastline
KTA - EDP Study Area
300m Boundary for Assessment

i

o5 B
1%

\

il st |

_‘/
S
’ (IS

. OSSN RYON e mlf 2

X
0
=

; Tamitory Deveiopment Depariment Hong Hong
M nse I I KAI TAK AIRPORT NORTH APRON DECOMMISSIONING
”au TITLE soae | 1120000 oae | June 1998 |

- I g Habitat Map : SE Kowloon i) o Fanny Lau




SEk
£y 3y S ¥ ov g .ml .aﬂmm
n oD o A
ney Ay [ oz, fpragg, R S ODHVH ,_ o M Ex
o oo = asunep
90 oassq ; — — E
By Bt Taoudeg oot Koo el DNINGISSINO0ET NOHJY HIHON 1HOJHIY Y¥L ¥l
~usunra) sof dume
woy pdund 5 Rwmanm Ao _
3861 prmale pavajsspmucoup sem (ipripe Supspa “xpedss o Tees wpnpu 00D S A
P (1) 0[] fq pruse wvm doug 0] Tame ooy i um sdoyniom Aoy Sunnp WoR MM sRp '
humeld, frau e) gggl pumore rnns Brposnuosy ARALmy | 0 VORISR 10] D pUMOIR P ﬂ 864 XM
PIUORIIALCISD pure Oav] Jq patmo reurgy) “orendas 1o YENON] smes omivdas po MRS Yy oy |
st ey oy, mou ey pines nounasal o1 RSrpon dumg 1 peuran 1 mdueg) vy (2) ki dumg a | |
Y ) SuTm prv up up e HYDNYH
Tuwel] £q uAy) peucHTUAIOND e o Queuseen o dums wog F e (4] |
yajum  "sapveduwos jonpad 1red w0 {uaprman upoep soitaqsy ] prdumd 57 semaisea Apo  r0op ~__ 53 |
{(aranup) A &g pIUMD Inm TN B ey Sneep wog swm e el
syiop Jo 3M1D 033vH  Tuney) 2Hr0s punoopun Yipw fuoums P w2 s oy Wiy wog 10 vole o3 0] sxum panoditar ~L_
D T M D) 9661 AquIMag g1 usia g h pep prep o pong B anqungs (seanep) siplm] Bebp 3 A4 1L % 3 woqe Oy
SMew puUx o qes Y W png [ peun g nduey 1y () i dumg 2 -
{umaven oy D prear (EX €
sty o1 peddngs mow aisem apaivéo) * ¢ Apreurpoadde) 3d aumy pesmsyq Qe DY PYPUNG STURARE 2N e
“2661 pumare pasouns? pu paidun . w]  (Amodvm} mpd  aSwoig H o £q 1ENITen PuUY VORI
) e DAd ik DY (dos *(Trwpoo m penesy . 2] pHors eapg Tt Suprep
$umwd woy angE) wmansp 4q dopid 20 po aqn| woepes) “200p 3303 PP 3 Wpdefos 3 (deep )
wppnelo 2 nm pofinpun d pm odam o pumeinpun PYa) i quys DY W01 YopTpvy o A 9 2 g wouddv) s pamormpun :
PapuUng 0N “(Memp un) egem TR o) darw wosp
dume pajratum a5) nnod aewis 3 pedund § mawenem Ao cmoop
g Juprap woy sarem s
T8 DR PEVNG B0 76 WORK(I0D 20] Bl puTosBmepun
: pos gy Qrdoqpig Aq dpd dap 9 Aq 11 x o DY
2} MO VOEOe0Z) SITEH IRND) B peumun T BT U] (1) 0 dumg v w
d v a 1. _/IA_H¥| ..... —_ 8 w\v“\ . .\\\ \5§ . -
i
1 IT1o 2 ENTOER) v v o _doms N
ONILV G
Ei.llnl.l_) s e ONINISNIONZ 2 1 ﬁlw_
JYINVH g 3 NI
Yl v . » 1
9 _ 13|~ _3vonNgH ] < = smo |} L se
5 [T & r a:m YYONVH g AYONVH & !
> & 4 ~Lr | _ . - “ :
. o - 1 _|_I. _ L “ ) _I 1 m
=S Pt S ._ _ —_ ] . =
5 |1 — Ao " J_ Z 133915 NIVH q W}
= XINNY HLNON ONITIING 7] e o 5 —y . n 3
& e L — =T ([ oMane J
T33815 WA e | ELN zZ 4
ONIOTING VD VIINHO3L BNIQ INE WIINHI3L B A NISH
! HOLVWMIS z nn
Th—. 0
- [ 2 = — — — o
— Y0y _30TY0INDD
Sy A S Y - —\ 7 \ 7 =




March 1998

DATE

uMﬂmaNqugum 4.4 lnav

I : 13000
Fanny Lau
C415

_forawn| Fanmy Lau

SCALE

CAD REF.|

KA| TAK AIRPORT NORTH APROM DECOMMISSIONING

TITLE

Fuel Hydrant Pipeline Layout

Bt 210
E 5

C
B
S

E2: 4
#H




ST N
e

3

F 3
ﬁjgm
i

Leak Detected : 1982 f
A
0y
¢
O

l /g 3 1
A Repaired : 10/89 .3 |Leak Detected : 07/86 1| Repaired : 1982 & 3
@/ EST QT 48 tonnes . |Repaired: 06789 | EST. QTY : 47 tonnes 4
X ) D EST. T TLY
‘ -

4 (Kl Tak) B

n“";:‘%‘
o 1
3 N
¢ t;'gg? 0 TS me——
) %'ﬁ;@ F RN I

v| Repaired : 02/92
EST. QTY : 47 tonnes

& Repaired : 11/86
W g E§'-'}3.L§m._-

)} ﬁ 7 & 0
w2l LA

M a u n s el I KAl TAK AIRPORT NORTH APRON DECOMMISSIONING —— m""""”'""“f;"""'“"““

o GERNILICA vh . . SCALE 1: 13000 DATE March 1008
IE@C . TTe  OCTF Historical Hydrant Fuel Py Toi— oo | Famy Lo
% ‘. g ' System Leak Locations o] G415 R ot 4.5 rg"




§=3
f =3

L LD BOREE s

i
. jjosunepy

s
o

I

A ST S SR

i

dousIom ma/y

L
%
e
S -,

—
——
!
L P | SR

OIS A YT

dousIoM QSN

.ELJ!

valy Apmig JaH - V.IN
wors Sumy @

1)~ ai

=

Egllis

$95() PU]

| SATEUILIEIUO)) A[[ENUS)0] POGTISP]

10d(] SUURIENY) YPOISIATT
TEASS255Y 107 ApIog wi0E 2 \ /

[BURIS, AUI3] / eI, STiE
uonEIsqng AILIOST FRUS Md resy

sdoyssgopy T20) 70 AHsua] 43n]
~ . el f

= o=
==z
L~

o CANCAIN
% =
) j K
bt = 3
!

MES

& novR
et 2 G
N

SNINOISSINNCTIA NOHY HIHON ABOGRIN S It
/Jf’ \\.A‘ = —
WA \,
S \
\ \]‘\_.
i
"
|
N
N

]

£ VD

388,
00T =T [awos

ON ENWAYHD

TS Jwwan TOE T AU

o amiL]

£l

26T PN | aa

g%% %@

7
@D ..... &L N/ :oP 2

L\Q!x

. /\‘ CI‘ "‘/v\‘.

o € - —
e Nk 7Y,

}‘\ - S
(AN




'rJ!
5%

g m? s

Wi

: 4 (.1.:‘:-‘:\ ._— ' :..
\ % — “3%:" = ‘i
N i p F
] o, .”
@lﬂ &4
o “A'
Yoo
5 N S\)xri’ég[

S

,\ \. ;1— 3 1 - . . \-E\\\ \\k .
0] ﬂ' ;‘ [{L )h - Legend
]{f{{w K \\ q M ® Borehole
§ !..:1 1\\;\ Y ol
f/zﬁmlnﬂt ‘r’r.f) S Q m%/‘;@%& Al 0, . A rial Pit

Mau nsel I KAl TAK AIRPORT NORTH APRON DECOMMISSIONING t—- o D Oeprmarrg o
wan Drvelapoen

EE * TmE  Phase 3 Environmental Land SI 1:17500 oare | March 1953
Fanny Lau CRAWH Fanny Lau

E Borehole and Trial Pit Locations P e -
ﬂ CAQ REF. Figure 4.7 [}







Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

5 ASSESSMENT METHODOLOGY
5.1 NOISE ASSESSMENT METHODOLOGY

In accordance with the EIAO, the methodology outlined in the Technical Memorandum on
Noise from Construction Works other than Percussive Piling (the TA) was used for the
assessment of construction noise. All notional noise sources were identified in accordance with
the requirements of the 7A4. For each specific works task, all iterns of PME required for that
task were assumed to be located at the notional source position unless otherwise stated: for
example, the actual position has been used for tasks associated with installation of remediation
equipment (Figure 4.1). Sound power levels (SWLs) of PME were taken from Table 3 of the
TM. In those cases where the sensitive receiver was a structure, -a positive correction of 3
dB(A) was made to the calculated result in order to allow for facade effect.

Assessment was carried out on the basis of PME likely to be used for each of the three works
tasks. The objective was to identify a worst case scenario representing those items of PME

which would be in use at any one time for any given task. These PME lists and the tasks they
represent are set out in Tables 5.1 - 5.3,

Table 5.1  Likely Powered Mechanical Equipment for Demolition of Existing

Structures
+ Item " 1 - Number SWIL per Itém, dB(A) TM Reference -
Excavator/loader | 1 1120 CNP 081
Bulldozer 1 . 1150 CNP 030
Rock drill, hand held 1 116.0 CNP 183
Mounted breaker 1 122.0 CNP 027
Total SWL, dB(A) 124.0

Table 5.2 Likely Powered Mechanical Equipment for Installation of Remediation

Equipment
| Ttem | Number l " SWL per Item, dB(A) Reference
Excavator/Loader 4 112.0 CNP 081
Air compressor 1 100.0 CNP 001
Lorry 1 112.0 CNP 141
Breaker, hand held | 108.0 CNP 024
Water pump 4 88.0 CNP 281
Total SWL, dB(A) 119.5
Maunseli Consultants Asia Ltd - 35
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Table 5.3  Likely Powered Mechanical Equipment for Apron Concrete Removal

[ ltem ' | Number SWL per Item, dB(A) | Reference
Excavator/loader 1 | 112.0 CNP 081 B
Crawler rock drill 1 123.0 CNP 182
Hydrautic rock breaker 1 108.0 CNP 024

Total SWL, dB(A) 1233

It is understood that all construction works would be confined to normal day time hours (07:00
- 19:00), and would therefore fall outside statutory control by CNP under the NCO. As such,
the criterion adopted for the current assessment is EPD’s non-statutory guideline for normal
daytime hours of 75 dB(A) (and generally 70 dB(A) for educational establishments).

AIR QUALITY ASSESSMENT METHODOLOGY

Pust Assessment Methodology

The major potential air quality impact during the demolition stage of the airport will be dust
arising from the demolition of existing buildings, break-up of pavement, haul road emissions and
open site erosion. In addition, operation of a temporary crushing plant and stockpiling areas
will also cause emissions. Exhaust emissions from site vehicles and construction site plant are
not considered to constitute a significant source of air pollutants based on previous experience
from similar construction works. It was assumed that no blasting will be allowed on the sites.

The height used for the analysis was 1.5m above local ground level which is the average height
of human breathing zone and TSP concentrations were calculated at grid points spaced 100
metres apart over the airport.

Dust Emissions Calculations

The prediction of dust emissions was based on typical values and emission factors from USEPA
Compilation of Air Pollution Emission Factors (AP-42), 5* Edition. A ten-hour working day
and six-day working week were assumed during the demolition stage. Based on the demolition
programme, it was assumed that a maximum of 30 percent of the site area will be actively
operated at any one time during the demolition stage.

In this assessment, dust suppression measures and estimated mitigation efficiencies were
incorporated into the dust emission calculations. A 50 percent reduction of the dust generated
from wind erosion of open site and general demolition activities may be achieved with twice
daily watering of the active site area with complete coverage as suggested by AP-42.

Dust emissions from the temporary crushing plants were estimated based on a capacity of 330
tonnes of demolished material processed per hour. It was assumed that primary crushing and

Maunsell Consultants Asia Ltd 36
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general material handling operations will be undertaken at the plant. References for the

calculations of dust emission factors from different dust generating activities are tabulated in
Table 5.4 below.

Table 5.4 References on Dust Emission Factors from Different Activities

Activities . Reférences (AP-42, 5™ Edition)
General demolition activities Section 13.2.3
Crushing operations Section 11.19.2
Wind erosion of open site and stockpiling area Table 11.9.4

Dust Dispersion Modelling

Dispersion modelling was undertaken using the USEPA approved Fugitive Dust Model (FDM)
to assess potential dust impacts arising from demolition activities. Wind data recorded at the
closest weather station, KTA station, operated by the Hong Kong Observatory were combined
with surface observations recorded at the Hong Kong Observatory Headquarters to derive the

best available data set. Surface roughness was taken as 1 metre in the FDM model to represent
the rolling terrain of the area.

For the purpose of this assessment, it is considered that dust emissions from vehicles moving
on unpaved road surfaces would constitute the major dust source for most of the sites. Since
no site specific information was available relating to particle size distribution, and the unpaved
road emission equation from AP-42 (5™ Edition) is applicable for different geographical
conditions, the particle size distribution used in the FDM model was estimated based on the
particle size multipliers for the unpaved road emission equation. With particle size classes of
0-2.5 um, 2.5-5 pm, 5-10 pm, 10-15 um and 15-30 um, the percentage in each class was
estimated to be 9.5%, 10.5%, 16%, 14% and 50% respectively.

Modelling was undertaken to establish the TSP concentrations over the airport for 1-hour and
24-hour average time periods. It was assumed that actual construction work would take place
during day-time from 08.00 to 18.00 hours and the wind erosion of open sites and stockpiling
area would take place over the whole day. Hourly variations of each dust emission activity were
incorporated in the model.

A background TSP concentration of 99 pgm™ has been added to the maximum 1-hour average
and maximum 24-hour average results. This background TSP concentration is the annual
average TSP level recorded at EPD Kwun Tong Air Quality Monitoring Station, the closest
station to the site, for year 1996. No additional baseline monitoring was carried out for this
assessment to provide modelling input data.

The predicted maximum 1-hour average and maximum 24-hour average TSP concentrations,

Maunsell Consultants Asia Ltd 37
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incorporating 50% dust suppression, are shown in Figures 7.1 and 7.2 respectively. The
dispersion modelling was undertaken based on the meteorological data of KTA station for year
1993. A sample FDM model output file is included in Appendix D of this report.

Nitrogen Dioxides and Benzene Assessment Methodology of the Soil Treatment System

The major potential air quality impacts from the operation of the catalytic incinerator will be
emissions from firel combustion and residual benzene emitted after the catalytic oxidation of soil
vapour extracted from the contaminated site. The catalytic incineration is scheduled to
commence operation in early 1999,

The catalytic incinerator is an emission control device where fuel, in this case Towngas, and soil
vapour extracted from the contaminated site are added to a combustion chamber to maintain
a high minimum operating temperature. A catalyst is used to promote oxidation of the vapour
at the operating temperature. A typical destruction efficiency of 95% would be achieved by the
catalytic incinerator as suggested by the engineer. . All the emissions from the catalytic
incinerator will be exhausted to the atmosphere through a stack.

Alr quality impacts were assessed at different elevations (every 5 metres intervals starting from
ground level) over the catalytic incinerator. The worst affected elevation was predicted to be
25 metres above local ground level. Pollutant concentration contours are presented at this
elevation to visualise the predicted air quality impacts.

Nitrogen Dioxides and Benzene Emissions Calculations

Nitrogen oxides (NO,) are comsidered as the major pollutants of concern when burning
Towngas in the catalytic incinerator. The prediction of NO, emissions was based on typical

values and emission factors for natural gas combustion from USEPA Compilation of Air -

Pollution Emission Factors (AP-42), 5™ Edition. With a designed maximum heat input of
1,700,000 BTU per hour for the incinerator, the total NO, emission was calculated using the
emission factor for commercial boilers. For the purpose of this assessment, a conservative
assumption of 100% conversion of NO, to NO, was taken.

With reference to the results of the soil gas monitoring conducted as part of the contamination
assessment conducted in 1997 during the SEKDFS, the highest benzene concentration in the
soil gas extracted from the site was 4,500 ppbv or 14.4 mgm® Based on the designed
maximum extraction rate of the soil vapour extraction system at 8000 scfin and a typical
destruction efficiency of the catalytic incinerator of 95%, the benzene emission factor of the
catalytic incinerator was calculated to be 2.8 mgs™. For the purpose of this assessment, a safety
factor of 10 was multiplied to the benzene emission factor to produce a conservative
assessment.

Nitrogen Dioxides and Benzene Dispersion Modelling

Dispersion modelling was undertaken using the USEPA. approved Industrial Source Complex
Short Term (ISCST) model to assess potential air quality impacts from the catalytic incinerator.
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Gradual plume rise and stack-tip downwash options were taken in the model. Wind data
recorded at the closest weather station, KT A station, operated by the Hong Kong Observatory
were combined with surface observations recorded at the Hong Kong Observatory
Headquarters to derive the best available data set. Urban Mode 3 was taken in the ISCST
model to represent the dispersion patterns in the vicinity of the site area.

' For predicting the impacts of stack emissions from the catalytic incinerator, detailed information
on the stack characteristics was provided by the engineer and are listed below:

Stack height : 12.2m above ground
Stack top diameter : 0.66m

Stack exit temperature : 227°C

Stack exit velocity : 19 ms?!

Modelling was undertaken to establish the NO, concentration$ over the airport for 1-hour, 24-
hour and annual average time periods and the benzene concentrations for 1-hour time period.
It was assumed that the operation of the catalytic incinerator will take place over 24-hour a day

for a period of more than a year. Sample model output files are included in Appendix D of this
report.

A background NO, concentration of 65 pgm’ has been added to the maximum 1-hour average,
maximum 24-hour average and annual average results for NO, This background NO,
concentration is the annual average NO, level recorded at EPD Kwun Tong Air Quality
Monitoring Station, the closest station to the site, for year 1996, No additional baseline
monitoring was carried out for this assessment to provide modelling input data.

Ambient benzene concentrafion over the airport was measured during the contamination
assessment carried out in 1997 under the SEKDFS. The measurement results showed a benzene
concentration of lower than the detection limit of 10 ppbv or 32 pgm™, For the purpose of this
assessment, a background benzene concentration of 32 ugm™ has been added to the maximum -
1-hour average results for benzene to produce conservative estimates.

The predicted maximum I-hour average, maximum 24-hour average and annual average NO,
concentration contours at the worst affected elevation of 25m above ground are shown in
Figures 7.3, 7.4 and 7.5 respectively. The predicted maximum I-hour average benzene
concentration contours at the worst affected elevation of 25m above ground are shown in
Figure 7.6. The dispersion modelling was undertaken based on the meteorological data of KTA
station for year 1993.

: Additional assessment was undertaken to determine the potential air quality impacts due to
malfunction of the catalytic incinerator. Two scenarios were considered in this assessment,
namely the soil vapour extraction system operate at 10% and 20% of the maximum extraction
rate and the 0% destruction efficiency due to the malfunction of the catalytic incinerator. All
the extracted vapour was assumed to be exhausted from the stack at ambient air temperature.
The predicted maximum 1-hour average benzene concentration contours at the worst affected
elevation of 15m above ground are shown in Figures 7.7 and 7.8.
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5.2.3

" Assessment Methodology of Benzene during Excavation of Contaminated Soil

Potential emissions will be generated during the excavation and removal of contaminated soil
when the soil is disturbed. This section presents an assessment on the potential air quality

impacts from the excavation of the contaminated soil undertaken during the contamination
remediation stage of the project.

Assessment Methodology and Emissions Calculations

The major potential air quality impacts from the excavation of contaminated soil will the
benzene emitted to the atmosphere when the contaminated soil is disturbed. Since all the
excavation pits are at ground level, air quality impacts were assessed at 1.5m above ground
level, 1.5m above ground being the average breathing height for human.

Emissions Calculations

With reference to the findings of the Technical Report RA16, Kai Tak Airport Contamination
Assessment Phase 1, the highest benzene concentration for the soil at the hot spots was
estimated to be 21.27 ppm. Consider a worst-case scenario, most or all of the benzene are
assumed to be lost to the atmosphere during soil handling. For the purpose of this assessment,
a safety factor of 10 was multiplied to the benzene emission factor to produce a conservative

assessment. Benzene emission from handling of contaminated soil is estimated to be 681mg /
m* of soil handled.

Dispersion Modelling

Dispersion modelling was undertaken using the USEPA approved Industrial Source Complex
Short Term (ISCST) model to assess potential air quality impacts from the excavation of
contaminated soil. Wind data recorded at the closest weather station, Kai Tak Airport station,
operated by the Hong Kong Observatory were combined with surface observations recorded
at the Hong Kong Observatory Headquarters to derive the best available data set. The
dispersion modelling was undertaken based on the meteorological data of Kai Tak Airport
station for year 1993. Urban Mode 3 was taken in the ISCST model to represent the dispersion
patterns in the vicinity of the site area. -

With reference to a typical scenario for excavation of contaminated soil in a large-scale project
given in the Control of Air Emissions from Superfund Sites, USEPA, total volume of soil
moved in an hour is about 240 m® with excavation pit dimensions of 10m x 12m x 2m (depth).
The excavation pit was taken as an area source of benzene emission with surface area of 120m”,
The benzene emission factor for the area source is therefore estimated to be 163.4g/hr
(68 1mg/m> of soil x 240m® of soil / hr) or 3.78x10™* g/s/m*. Besides, an excavation scenario
with half the excavation rate of 120m® of contaminated soil per hour was considered in this
assessment,

Modeliing was undertaken to establish the benzene concentrations for 1-hour time period at
assessment points located at 10m to 150m from the centre of the excavation pit at different
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direction. Ambient benzene concentration over the airport was measured during the
contamination assessment carried out in 1997, The measurement results showed a benzene
concentration of lower than the detection limit of 10 ppbv or 32 ugm™. For the purpose of this
assessment, a background benzene concentration of 32 ugm™ has been added to the maximum
1-hour average results for benzene to produce conservative estimates,

The air quality impact of the pilot plant is addressed in Section 8.6.5.
ECOLOGICAL ASSESSMENT METHODOLOGY

The assessment is based on investigation and findings obtained from the SEKDFS. During the
study, the existing ecological conditions of the study area were examined through a literature
review., A site visit was carried out on 15 May 1996 by an experienced ecologist. Photographs
of study area habitats were taken and observations on any fauna, flora and avifauna in the study
area were recorded. Results of the field check were used in conjunction with the literature
review in the ecological assessment.

Existing literature and documentation (for example, local and international journals and
publications, KTA Birdstrike Research Unit, World Wide Fund for Nature publications,
government reports) were researched for background ecological information on terrestrial,
coastal and marine ecosystems in the area. Relevant Government Departments including
Agriculture and Fishery Department and EPD were consulted.

Analysis of maps and aerial photographs, corroborated where necessary by site investigation,
were undertaken to provide a description of the physical environmental background and a
habitat characterisation. Information was sought on the existing flora and fauna likely to be
affected and if available, on population sizes, community structures and interdependent
relationships. If any part of the subject site, or species known to occur at or near the subject
site, are protected under legislation for nature conservation or mariculture, this was identified.
Species lists and counts were compiled for the subject area from available literature, identifying
the presence /absence of rare or endangered species.

Identification and quantification was made where possible of any direct / indirect and onsite /
offsite impacts that could potentially lead to destruction, displacement or adverse effects on
flora and fauna (including loss of shelter or food, reduced species diversity, loss of breeding
grounds, loss of fisheries, species extraction, loss of carrying capacity). Potential ecological
impacts and constraints on the KTA-EDP have been identified and if applicable
recommendations made for protection or rehabilitation of the natural environment.

LAND CONTAMINATION ASSESSMENT PLAN
Purpose of Investigation
Based upon the historical data and previous studies, it was concluded that land contamination

was likely to occur. Thus, during the SEKDFS, substantial contamination investigation was
carried out to specifically determine the extent of any soil contamination which may have
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5.4.2

occurred as a result of historical aviation fuel leakage. This work was undertaken in two
stages:

+  Phasel involved the coilation of background/historical information relating specifically
to KTA operations, and to conduct a survey of existing soil gas conditions in order to
indirectly identify likely soil contamination levels. This information served as predictive

computer modelling input data for risk assessment to determine the requirement for
groundwater remediation.

. Phase 2 involved the instaliation of 77 groundwater observation wells across the KTA.
site on the basis of Phase 1 siie investigation and modelling findings. This permitted direct
assessment of the characteristics and distribution of any subsurface contamination present.

Thus, it in turn allowed the formulation and recommendation of feasible remediation
options.

Details of these investigations were documented in Report RA16 and RA24 of the SEKDFS.
Phase I Investigation

Soil Gas Monitoring

Soil gas monitoring (Figure 5.1) was carried out by measuring total VOCs, methane, carbon
dioxide and oxygen at the installed soil gas monitoring probes. The concentrations of total
VOCs were measured by a photoionization detector (PID). A Foxboro TVA-1000 Toxic Gas
Analyser was used for the measurement. The concentrations of methane, carbon dioxide and
oxygen were measured by an ADC Landfill Gas Analyser.

Risk Assessment

A baseline risk assessment was carried out using a screening risk assessment modet, CalTOX™
for nine hot spots identified according to the total VOC measurements. CalTOX™ was used
to evaluate the migration pathways of organic contaminants in unsaturated soil and to predict
exposure levels and the associated carcinogenic risks to the construction workers who are
considered as the most susceptible risk group.

The model calculated total unmitigated individual mncremental lifetime risks for a specified
contamination-exposure scenario. Losses of contaminant mass from unsaturated soil due to
volatilization, leaching and chemical degradation were considered. Estimates of the time-
dependent average contaminant concentrations in the air, surface soil, root-zone soil, vadose-
zone soil and ground water over a specified exposure duration were obtained. The average
contaminant concentrations were used to calculate exposure-route specific unmitigated
individual incremental lifetime risks and total risk estimates as a function of contaminant
concentration in unsaturated soil. The model was used to recommend soil clean up
concentration for a target carcinogenic risk level.

Benzene, a chemical of concern in jet fuel specified under the ASTM Standard Guide E1739-95°
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was selected as the modelled contaminant. It hag been classified Ey the USEPA as a Group A

carcinogen (with sufficient evidence from epidemiological studies), which has a cancer potency
factor of 0.1 kg mg™ dy™.

CalTOX™ incorporates an on-site receptor exposure scenario. In the on-site receptor exposure
scentario, a construction worker is assumed to work on site and assumptions account for daily
exposure (12 hr dy™ for 286 dy yr'!, equivalent to 5.5 working days per week) over a 3-year
exposure representing a nominal worst case construction programme for remediation works,
The exposure pathways considered include inhalation exposure, soil ingestion, and dermal
contact exposure. The model suggested an appropriate soil clean up target based on a target

risk. In this study, the target health risk has set to 1 x 10 which represents the worst case
scenario.

543 KTA Contamination Assessment - Phase 2
Sampling Location and Measurement Parameters
Phase 2 assessment included installation of a total of 77 ground water wells using the Geoprobe
hydraulic drilling rig, collection of soil and ground water samples for chemical analysis to
confirm the extent and nature of contamination. Figure 5.2 shows the 77 soil and ground water
sampling locations. Results of the site investigation have been used to verify computer
modelling results reported in Phase 1 assessment; where appropriate, modification was made
for further model runs. Modelling results were used to establish clean up goals and optimize
the design of necessary remediation work.
Soil and Groundwater
A full suite (Table 5.5) of chemical analysis for both soil and ground water has been conducted.
Table 5.5 Sample Analysis Suite '
- : Testing Status and Methodology
Parameter . | __" Sod B B -Ground water ' _
o IE Ccﬁpduc_té&;". - Methodelogy Conducted | M:c?t:hédqlog'y‘ :
TPH v USEPA 8015 v USEPA 8015 (med.)
{mod.)
Total organic carbon v APHA 5310B v APHA 5310B
Metals v USEPA 6020 v USEPA 6020
Polyaromatic hydrocarbon v USEPA 8270 v USEPA 8270
Particle size distribution v BS 1377, 1975 X -
Chlorinated hydrocarbons v USEPA 8270 v USEPA 8270
BTEX' / USEPA 8015 v USEPA 8015 (mod.)
(mod.)
1 BTEX = benzene, toluerne, ethylbenzene, xylene
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Following the recommendation of the Phase 1 report, soil gas samples from 10 soil probes were
collected for radiocarbon dating of the methane gases in order to provide:

1)  asemi-quantitative assessment of the methane content in the raw sample gases

2)  adetermination of the stable isotope C-13 and radioactive carbon C-14 enrichment values

3)  anassessment of the relative contribution of ‘recent btogenic’ and/or ‘fossil thermogenic’
carbon as the methane source.

In addition, a test was also carried out for 10 soil samples to establish the presence of
hydrocarbon-degrading bacteria. This investigation will be of use to the design of feasible
remediation options.

Risk Assessment -

" In the Phase 2 assessment, the model setup used in the Phase 1 assessment was refined using
site specific landscape parameters. The contaminant concentrations used in the model were
‘based on the results of the laboratory: analysis of soil and ground water samples. The potential
risk generated from the following sources of concern has been assessed, which include:

1}  benzene (a representative carcinogen of concern) in the unsaturated soil layer

2) toluene (a representative non-carcinogen of concern) in the unsaturated soil layer
3)  benzene in ground water

4)  toluene in ground water

5}  tetrachloroethylene (a representative carcinogenic chlorinated hydrocarbon) in ground
water.

Toluene was selected as an additional modelled contaminant to estimate the risk imposed by a
non-carcinogenic chemical of concern in jet fuel. Non-carcinogenic risk of a chemical is
quantified by the hazard quotient which is the ratio of the estimated daily intake of the chemical
to its recommended reference dose (RfD). The RID value is the estimated daily intake that is
not believed to be associated with adverse health effects. A target hazard quotient is set at 1.0
as recommended by the United States Environmental Protection Agency (USEPA). A hazard
quotient greater than 1.0 indicates the possibility for an adverse health effect from the exposure.

Table 5.6 summarises the RID values of ethylbenzene, toluene and xylenes, which are three non-
carcinogenic chemicals of concern in jet fiael specified under the ASTM Standard Guide E1739-
95, for three exposure routes which include inhalation, ingestion and dermal contact. The RfD
values are based on the USEPA Integrated Risk Information System (IRIS) database. Among
these three chemicals, toluene is shown to have the lowest RfD value for inhalation, and the
second lowest RfD values for ingestion and dermal contact. It was therefore selected as the
modelled non-carcinogenic contaminant.

LA
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Table 5.6  Reference Dose Values of Ethylbenzene, Toluene and Xylenes

o _ | Ethylbenzene Toluene | Xylenes |
Reference dose (inhalation ), mg kg™ dy™! 0.3 0.03 2.0
Reference dose (ingestion), mg kg dy”! ‘ 0.1 0.2 2.0
Reference dose (dermal contact), mg kg dy* 0.1 0.2 2.0

The chlorinated hydrocarbon analysis of ground water at sampling location MW?207 (adjacent
to the HAECO building) (Figure 5.2) indicated relatively high levels of selected chlorinated
hydrocarbons among which tetrachloroethylene was selected as the contaminant to be assessed
for health risk. Tetrachloroethylene has been classified by USEPA as a carcinogen, which has
a cancer potency factor of 0.021 kg mg™dy™ via inhalation and 0.051 kg mg™'dy™ via ingestion
and dermal contact. The cancer potency factors are based on the USEPA IRIS database,

As the CalTOX™ model is not designed for the estimation of risk or hazard quotient arising
from contamination sources originating in ground water, the potential carcinogenic and non-
carcinogenic risks arising from benzene, toluene and tetrachloroethylene in ground water were
assessed using modified equations described in Risk Assessment Guidance for Superfund,
Volume 1, Human Health Evaluation Manual, Part A (RAGS/HHEM, USEPA 1989b).

Risk to a construction worker assumed to work on site arising from ground water contaminated
with benzene / toluene / tetrachloroethylene were assessed. Assumptions were made as to daily
exposure (8 hr dy™ for 286 dy yr', equivalent to 5.5 working days per week) over a 1-year
exposure representing a nominal worst case scenario. These assumptions are considered
representative of the work scenarios where ground water contact is possible. Exposure
pathway includes dermal contact and it is assumed that 10% of the total body surface area is in
contact with the benzene/toluene/tetrachloroethylene contaminated ground water during
decontamination activities.
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6.3 WATER QUALITY IMPACT
Key issues for construction phase water quality impacts include :
. Possible release of contaminated groundwater during decontamination process of the KTA.
apron
. Effects of site runoff during decommissioning and site preparation
. Wastewater and production water generated during construction activities
6.4 WASTE ARISING STREAMS
In the KTA North apron, construction work will include the following activities:
. decormmissioning of airport related facilities (eg. fuel pipelines and storage facility)
. Removal of most of the airport related facilities (except for HACTL2, airport police
station & electricity substation) and equipment
. Building and pavement demolition
. Site clearance and preparation
. Decontamination of ground under airport apron
The above activities will generate various kinds of wastes, including:
. Construction waste including materials from demolition and pavement removal
. Chemical waste '
. Workforce waste
6.5 ECOLOGICAL IMPACT
No major ecological impact is anticipated.
6.6 LAND CONTAMINATION
Land contamination can cause polluted groundwater and contaminated soil.  The
decontamination process can also cause noise, air quality impacts and health and safety to
construction workers. The environmental impact due to land contamination and
decontamination are addressed in noise, air quality, water quality and waste sections.
Maunsell Consultants Asia Ltd - 47
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6 IDENTIFICATION OF ENVIRONMENTAL IMPACTS
6.1 NOISE IMPACT
g
| The proposed remediation and site preparation works at KTA will entail the completion of the
following key construction tasks: demolition of existing structures (excluding the passenger
JT terminal); installation of equipment for remediation of sub-surface contamination; and, breaking
l and removal of concrete aircraft parking apron, Noise will be generated from these activities
using PME.
: 6.2 ATR QUALITY IMPACT
ﬁ{ 6.2.1  Dust Impact
.
- Dust will emit from the following activities:
|
. . General demolition activities
(including demolition of existing buildings, break-up of pavement, ground excavation, and
equipment traffic over the site area)

. Operations of the temporary crushing plant

. Wind erosion of open site and stockpiling area.

In accordance with the proposed programme, most of the demolition work will be undertaken
| during years 1998 to 2001. During this period, demolition work will be carried out in Planning
j Areas 1, 2, 4K and 4L and this period is considered to be the most intensive period for

demolition work and used for the assessment. Besides demolition work, a temporary crushing
| plant and stockpiling area will be located at the middle of the airport runway for processing the
{ material from the demolition work.

6.2.2  Nitrogen Dioxide and Benzene Impacts of SVE/AS System

The major potential air quality impacts from the operation of the catalytic incinerator will be |

emissions from filel combustion and residual benzene emitted after the catalytic oxidation of soil

vapour extracted from the contaminated site. The catalytic incineration is scheduled to

commence operation in early 1999.
|
!, Simce the biopile vapour would be vented to the blower and catalytic oxidizer of the SVE/AS
, system, it is assessed under this section also.

5 6.2.3  Benzene Impacts During Excavation of Contaminated Seil

:[ The potential impact would be benzene emission during excavation of contaminated soil. The
" soil at Hotspot A and C would be excavated, the free product contaminated soil at Hotspot B
| may be excavated depending on the effectiveness of the SVE system.

L |

’ - _
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7 PREDICTION AND EVALUATION OF ENVIRONMENTAL IMPACT

7.1 NOISE IMPACT
7.1.1  Noise Impact from Individual Activity

Table 7.1 sets out construction noise levels predicted to result from all construction activities
associated with the proposed works. Distances from NSRS to notional sources are included.

These predicted noise levels were calculated on the assumption that no mitigation measures
were in place.
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Table 7.1  Predicted Noise Level by Works Task: Unmitigated

e seas oo T NoiseLevel by Works Task ¢
:-NSR' e DemOhtIOnOfEXlstmg I 'Instail'aﬁoii: of Remediation . __‘.7 Apron Concrgtf% Renioval :
Y Stmemres.o | - Equipment i
lpist.m [ dBA)Y- | Distom!  f 0 dB(A) . | Dist,m | By
S1 165 74.6 715 573 165 ] 74.1
32 165 74.6 640 533 165 74.1
S3 355 67.9 395 62.5 355 67.5
S4 250 70.9 225 67.3 250 70.5
35 205 72.7 150 70.9 205 72.2
36 110 78.1 325 64.1 110 71.6
37 190 73.3 1155 47.1 190 73.9
H1 195 73.1 755 "56.8 195 72.7
H2 160 74.8 115 732 160 74.4
R1 170 74.3 665 57.9 170 73.8
R2 250 70.9 1230 52.6 250 70.5
R3 205 72.7 1140 532 205 72.2
R4 270 70.3 1085 53.7 270 69.8
RS 155 75.1 670 57.9 155 74.7
R6 140 760 630 58.4 140 73.5
R7 155 75.1 590 58.0 155 74.7
R8 190 73.3 580 59.1 10 729
R9 205 727 , 580 59.1 205 722
R10 245 71.1 590 59.0 245 70.7
RN 265 70.4 595 58.9 265 70.0
RI12 315 68.9 615 58.6 315 68.5
R13 145 75.7 410 62.1 145 75.2
R14 155 73.1 385 62.7 155 74.7
R15 195 73.1 375 62.9 195 72.7
HL1? 110 68.1 328 64.1 110 67.6
Note: 1 distance to actual source
2 NSR will be screened from all works by passenger terminal, therefore negative correction of 10 dB(A)
applied to PNL in line with relevant NCO TM (Section 2.10 - Step 10)
Assessment criterion for educational establishments ts generally 70 dB(A)
Bold text denotes exceedance of noise criteria
Table 7.1 demonstrates that relatively minor exceedances of the relevant non-statutory day time
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7.1.2

criteria would occur at some NSRs during the works without any mitigation in place,

In order to set these findings in the correct context, it should also be noted that these assessment
results are conservative in two respects: it is assumed that all PME listed for a given task would
operate concurrently (which in practice is unlikely); and, that all PME would be located together
at the notional source (which is again unlikely for practical reasons). However, it is clear that
all practical mitigation measures should be implemented in order to reduce noise levels as far
as possible. Further, since many of the construction tasks are likely to proceed in a
predominantly linear fashion across the study area (such as installation of remediation equipment
and apron concrete removal), it should be appreciated that the duration for which any given
NSR is exposed to the worst case scenario modelled here is in any case likely to be relatively
short.

Cumulative Impacts

As can be seen from Figure 4.1, individual works task areas would be predominantly spatially
discrete. Further, in those cases where spatial ovérlap may occur for different tasks (for
example, remediation works and apron concrete breaking and removal), the works would, in
fact, be temporally discrete. The implication of this situation is that the construction noise
climate, with respect to each NSR, would be dominated by the closest works area: noise levels
from other works tasks would be greatly reduced due to distance attenuation and cumulative
impacts would generally be negligible as a result. To take an example, an NSR at Richland
Gardens estate may be situated approximately 140m from the notional source for apron
concrete breaking tasks, but the same NSR may be situated approximately 630m from the
notional source for remediation works. The difference in the noise levels from the respective
construction works at that NSR would be in the order of 14 dB(A). According to Table 4 of
the 7M, a difference of greater than 12 dB(A) between independent noise sources would cause
zero increase in total noise levels at an NSR. Further, it is understood that not all tasks would
be programmed to run concurrently. For example, remediation works would not be completed
prior to apron removal in those areas where these tasks overlap spatially. For these reasons
cumulative construction noise impacts are not in this case considered a key issue, with the
exception of the following scenario,

However, aithough it has been demonstrated that different construction tasks would generally
be spatially and temporally discrete, it is feasible that in one particular area the task of structure
demolition may take place at more than one location at a given time. In other words, for this
task more than one ‘demolition team’ may be operational at one time, resulting in the existence
of two notional sources. Therefore, this scenario could potentially represent a cumulative
construction noise impact at nearby NSRs. Specifically, this issue is of concern only in the area
immediately to the south of NSR-S6 (Figure 4.1). This is expected to be the only scenario
under which cumulative impacts may cause perceptible changes in construction noise level at
any NSR, given that land uses surrounding NSR-S6 are non-sensitive,

The following table demonstrates this worst case cumulative impact, where it is assumed that
two demolition teams would operate separate notional sources, both the same distance from
NSR-S6.
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Table 7.2 Worst Case Cumulative Noise Impacts at NSR-S6 due to Demolition Works:

Unmitigated
Notional Soufce .~ | '~ Distance,m_~ | -, Predicted SPL, dB(A)
Demolition Team #1 110 “78.1
Demolition Team #2 110 78.1
Cumulative Impact 81.1%*

* calculated in accordance with Table 4 of the TAL

7.2 AIR QUALITY IMPACT
721  Predicted Dust Impacts
The modelling results (Figures 7.1 and 7.2) showed that with 50% dust suppression, the 1-hour
average guideline level and the 24-hour average AQO for TSP would not be exceeded outside
the site areas in Planning Areas 1, 2, 4K and 4L except some areas near the boundary with To
Kwa Wan area. Figures 7.1 and 7.2 show that 50% dust suppression is generally sufficient to
reduce the dust impacts over the demolition areas.
To further reduce the dust impact near the boundary with To Kwa Wan area to an acceptable
level, 75% dust suppression maybe implemented over the area by watering every 1.5 hours. The
resulting dust impacts can be estimated with reference to the contours shown in Figure 7.1 and
the Table 7.3 below. '
Table 7.3  Comparison of Predicted Dust Levels with 50% and 75% Dust Suppression
- 200
300
400
500
600
700
Exceedances of the l-hour average guideline level for TSP were predicted around the
temporary crushing plant and stockpiling area. These excéedances are restricted to areas within
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7.2.2

7.2.3

60 metres from the boundary of the temporary crushing plant and stockpiling area. Temporary
uses planned adjacent to the crushing plant include material stockpiling area, construction
supporting area and public fill barging point and these uses are considered not sensitive to dust
impacts. No sensitive temporary uses are located in close proximity to the temporary crushing
plant and stockpiling area. Adverse dust impacts at sensitive receivers are therefore not
expected.

Predicted NO, and Benzene Impacts during Soil Treatment

As shown in Figures 7.3, 7.4 and 7.5, exceedances of the AQOs for NO, are not predicted in
the vicinity of the catalytic incinerator at the worst affected elevation of 25m above ground.
Adverse air quality impacts on sensitive receivers at both ground level and higher levels due to
Towngas combustion of the catalytic incinerator are therefore not expected.

The modelling results showed that exceedances of the 1-hour average HPCL for benzene of
185 ugm ® would be expected in close proximity to the incinerator stack at the worst affected
elevation of 25m above ground (Figure 7.6). Exceedances are not predicted at more than 20
metres away from the incinerator stack. Considering the conservative assumptions taken in the
assessment and the closest existing sensitive receivers are located at more than 150 metres away
from the incinerator stack, adverse air quality impacts at sensitive receivers at both ground level
and higher levels due to residual benzene emissions from the catalytic incinerator are therefore
not expected.

In the case of malfunction of the catalytic incinerator, there will be no fuel combustion and
hence potential air quality impacts due to NO, emissions would not be expected. Instead, the
destruction efficiency of the system will be reduced to zero. Benzene in the soil vapour
extracted from the system will emit directly to the atmosphere through the stack at ambient
temperature. In order to reduce the potential air quality due to benzene emissions under such
a situation, it is suggested that the soil vapour extraction rate should be reduced to an
acceptable level to prevent adverse impacts at nearby sensitive receivers during the malfunction
of the catalytic incinerator. As shown in Figures 7.7 and 7.8, with the soil vapour extraction
rate reduced to 10% and 20% of the maximum extraction rate respectively, exceedances of the
1-hour average HPCL for benzene of 185 pgm’* would be expected in the proximity to the
incinerator stack at the worst affected elevation of 15m above ground. Exceedances are not
predicted at more than 80 metres and 120 metres away from the incinerator stack for 10% and
20% soil vapour extraction rate respectively. Adverse air quality impacts at the closest existing
sensitive receivers located at more than 150 metres away from the stack under these two
scenarios would not be expected. '

Predicted Benzene Impacts during Excavation
The predicted maximum 1-hour average benzene concentrations at different distance from the

centre of the excavation pit are listed in Table 7.4. A background benzene concentration of 32
ugm™ is incorporated in all the results.
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7.3

7.3.1

Table 7.4  Predicted Maximum 1-hour Average Benzene Concentrations at Different
Distance from an Excavation Pit

Distance from Centre & _ Predicted Benzene Concentration:(pgm™) .
" of Excavation Pit(m) |+ Figavation Rate of 240mhr | - Bxcavation Rate of 120m¥hr

10 1309 6.7.1 |
20 1293 663
30 105G 546
40 817 425
50 624 328
60 484 258
70 385 209
80 314 173
S0 262 147
100 223 128
110 193 113
120 169 101

130 151 92

140 136 84

150 124 78

As shown in Table 7.4, exceedances of the 1-hour average HPCL for benzene of 185 pgm™>
would be expected in close proximity to the excavation pit. At an excavation rate of 240m® and
120m* of contaminated soil per hour, exceedances are not predicted at more than 120m and
80m away from the centre of the excavation pit respectively under worst-case scenario.

WATER QUALITY IMPACT
Decontamination of Ground Under Airport Apron

Decontamination of ground under the airport apron will be carried out immediately after the
closure of the airport. The nature of contamination mainly relates to total petroleum
hydrocarbons and BTEX (butene, toluene, ethylene, and xylene). Details of the contamination
issues are discussed under the Land Contamination of this report.

The decontamination processes include in-sifu method: soil vapour extraction (SVE)/ air
sparging and ex-situ method: excavation and biopiling. Water quality impact relating to in-situ
treatment should be minimal and insignificant, because there is no pump-extracted groundwater.
The small quantity of entrained groundwater in the vapour stream would be collected and
skimmed of free oil by an oil interceptor and re-injected into ground for in-sifu treatment by air-

sparging.
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7.3.2

Groundwater Extraction during excavation is not expected. Instead, large backhoes with arm
extension length of 5-6m would be used to reach down to soil underneath the groundwater
table. The excavation would form small temporary stockpiles (lined) to clear leachate before

transport to biopile. Leachate from the temporary stockpiles would be drained to the perimeter

trench/ sump, which will be pumped to trucks for transport to off-site facility for treatment.
Excavation of contaminated soil would be scheduled in the dry season to prevent heavy rainfail
causing site run-off.

The biopile will be covered with flexible LDPE material and lined with geotextile drainage mesh
and HDPE liner which is impermeable to water and is very durable. These material have been
used in sanitary landfill linings in Hong Kong. The covered biopile will be stabilised with heavy
weights such as sandbags to prevent wind from blowing off the cover. This has been practice
in a few overseas sites. Leachate will be disposed offsite for treatment at suitable treatment
facilities. Perimeter trench to collect runoff has been specified in the tender. The height of the
biopile will be 3m average, the highest point can reach 5m. This would create a natural gradient
for rainwater to be drained to the perimeter trench. Given the large area of biopile and the need
for large mechanical equipment to manoeuvre within the site, the use of roof structure is not
practicable.

During the demolition of the OCTF depots, special measures, including use of sand bags,
formation of temporary bund and drainage to interceptors, would be used to prevent the spread
of oil in the unlikely event of accidental spillage during tank demolition. Small patches of spilled
oil would be soaked up by oil adsorbent and disposed of as chemical waste.

In this decommissioning project, there would not be construction of basement or deep
foundations. Therefore, extraction of groundwater is not anticipated, However, if there are any
sources of contaminated groundwater produced during the decontamination work, they will be
treated to comply with the WPCO Technical Memorandum “Standards for Effluents
Discharged into Drainage and Sewerage Systems, Inland and Coastal Water”.

Construction Site Runoff and Wastewater

Before site preparation for development can commence, decommissioning of airport related
facilities has to be undertaken, These activities include decommissioning of underground pipes
and tanks and demolition of buildings. Residual oil inside pipes and tanks would be recovered
by OCTF as a reusable product. The water used for plugging pipes should be properly drained,
collected and treated to avoid release of chemicals or wastewater. The treatment would likely
be oil separation, filtering and carbon adsorption. The discharge of plugged water would comply
with the WPCO Technical Memorandum Discharge Standards. Other demolition activities
would result in an increase in solid particles and dust in the environment, which may be carried
by site storm runoff into the marine environment, Mitigation measures similar to those usually
adopted for construction activities should be provided to minimise the impact due to these
demolition works. '

During site formation, topsoil would be exposed and an elevated level of suspended particles
would be present in the surface run-off. Water used for wheel washing would also have an
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7.4

7.4.1

7.4.2

increased level of suspended solids. Sediment laden runoff may carry pollutants (adsorbed onto
the particle surfaces) that can travel downstream, eventually polluting the receiving marine
waters. Proper mitigation measures should be implemented to minimize the chances of

introducing sediment and pollutants to the natural environment, which are further discussed in
subsequent sections.

Domestic sewage from the workforce and wastewater from the canteen and mechanical
workshops, if any, would also be generated during both decommissioning and construction
phases. It is unlikely that sewage generated from the site would have a significant impact on
the nearby environment, provided that sewage is not discharged directly to surface waters, and

provided that septic tanksor chemical toilets and grease traps are established and properly
maintained.

WASTE ARISINGS

Construction Waster - Demolition Materials

During development of the-site, most of the existing buildings and facilities, except for those
three buildings mentioned above, will be demolished to maximise the development potential.

Table 7.5 is a summary of annual waste generation rate.

Table 7.5 Summary of Demolition Waste Generation Rate (m*)

“ 't 1098 119997 | 20007 | 2001 | 20027 | © 2003 | “Total.
Tnert 11364 | 78826 | 49714 | 0 | 128008 | 3236 | 271148

Non-inert 7577 | 52565 | 48306 | 0 70562 1784 180794

Total 18941 | 131391 | 98020 0 198570 5020 451942

The existing buildings to be demolished are predominately of reinforced concrete construction,
but also consist of those non-inert materials, including wood/timber, bamboo, glass, and plastics,
steel, non-ferrous metal and ferrous metal from electronic equipment, plumbing fittings,

- ventilation equipment, lighting, framework and pipes. It is estimated that approximately

271,148m> of inert material will be generated and 18.0,794 m’ of non-inert material
(approximately 40%), consisting of insulation material and wood pieces, etc. The former will
be processed and re-used on-site and the latter will have to be disposed of at a landfill.

Construction Waste - Pavement Removal

Construction of roads and facilities will require the excavation of pavements, stormwater drains,
sewers, water mains other utilities and other ducting and services. It is estimated that a total
of 531,024 m® construction waste will be generated, of which, a total of 279,219 m’,
approximately 52.6%, will be re-used for roads and rail (Table 7.6). The rest will be used on-
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7.4.3

site for reclamation and other purposes.

Table 7.6 Summary of Waste Generation Rate from the Removal of Pavement (m®)

1998|1999 | 20007 | 2001 | 2002 | 2003 | 2004 .| Total

1 34316 | 43911 | 223441 | 130825 | 32168 | 53397 | 12966 | 531024
2 0 0 11342 | 79523 | 32168 | 43220 | 12966 | 279219
Notes: 1. Total waste material to be generated
2. Material to be re-used for roads and rails.

There is some contamination of the ground within the KTA site as a consequence of oil storage
tank leakage and aviation fuel spillage. The degree of contamination and proposed remediation
measures for soil are addressed in detail under the Land Contamination of this report. The
excavated contaminated soil will be treated on site under this remediation project. It is
recommended that such soil should not be re-used for roads, rail, on-site reclamation or other
purpose unless it has been cleaned to acceptable standards.

Chemical Waste

The existing fuel pipes and oil storage depot will be removed before the commencement of the
KTA development. They will be emptied by pumping followed by a washing process to ensure
that the residual fuel inside the pipes is kept to 2 minimum. The residual fuel would be collected
by the OCTF as a fuel product and properly carried off site.

It is understood that the land lease would require the site owners to clear any chemical wastes
like solvent and lube oil used in some of the aircraft maintenance facilities, oil storage sites and
fire stations through proper disposal or recycling by licensed chemical waste collectors.

During the decontamination process, most of the free oil in the ground would be collected by
vacuum air stream and then destroyed by a vapour treatment system (catalytic oxidation). The
small amount of free oil separated from the entrained groundwater during the SVE process
would be disposed off site as chemical waste. '

The excavation, land reclamation and construction of new developments will require numerous
and various earth moving equipment. This construction plant and equipment will require regular
maintenance and servicing which will use and generate chemical waste. Substances generated
are likely to include oil, lubricants, cleaning fluid, solvents and rags.

Asbestos has often been used in buildings for various purposes, including fire protection and
heat, sound and electrical insulation. Thus it is likely that there will be asbestos containing
material (ACM) in buildings scheduled for demolition, particularly in the existing old blocks.
Asbestos surveys should be carried out to confirm the presence of ACM, so as to determine
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7.5

7.5.1

7.5.2

appropriate removal and handling procedures. If ACM is found, it will be disposed of in
accordance with the relevant regulations.

Workforce Waste

Throughout the construction, the workforce on site will generate general refuse, comprising
food scraps, paper and empty containers, etc. In addition to the refuse, human waste will
require suitable disposal.

ECOLOGICAL IMPACT
Terrestrial Habitats

Much of the existing terrestrial area will be redeveloped, resulting in loss of grassed areas
(approximately 23 ha), including KTA apron and some amenity planted areas (approximately
1.6 ha). However, the existing vegetated area is small, in fragmented patches and without
linking corridors. Most vegetation is planted with exotic introduced species, in highly disturbed
environments with few trees and little habitat heterogeneity and is, therefore, considered to be
of low ecological value.,

Avifauna

The use of Kai Tak Runway by avifauna has been well documented. Only five species were
regularly present throughout the year (Black-eared Kite, Small Skylark, Richard's Pipit, Tree
Sparrow and Pigeon), species which are common in urban or grassy areas. Large naumbers of
gulls are present throughout the winter and as passage migrants. However, most records are
of passage migrants grounded by bad weather which move on as soon as possible, or are species
of irregular occurrence.

Numbers of kites and gulls at the airport have declined in recent years due to increased bird
scaring activity and because of improved sewage disposal. The amount of untreated sewage to
be discharged into Kowloon Bay will decrease further as a result of the Strategic Sewage
Disposal Scheme. Therefore, it is likely that there would be a substantial decrease in the
numbers of small fish and the scavenge items available for kites and gulls.

Oriental Plover and Little Whimbrel are rarely recorded in Hong Kong; records seem to be
mainly at Kai Tak or at Mai Po Marshes''. The Oriental Plover was noted as a scarce spring
migrant in small numbers, with occasional autumnal records. The species appears to favour
grassy areas which probably explains the paucity of records from elsewhere in urban Hong
Kong. Passage migrants use the runway when grounded by bad weather conditions, but it has
been noted that the airfield has little to offer most species in terms of food, cover or other

Hong Kong Bird Watching Society. Hong Kong Bird Report. Hong Kong Bird Watching Society, 1992, 1993, 1994,
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7.6

7.6.1

resources and it is therefore only a resting place used very briefly'2.

Little Whimbrels were recorded at Kai Tak every year between 1974 and 1979 but not during
every migration. Collated records of regional abundance for the Little Whimbrel indicate that
it was recorded by LaTouch (1925-34) as 'common in the delta of the Canton River during April
to the middle of May' and as 'very common' at Foochow in April. Sightings outside of Hong
Kong suggest that during the non-breeding season the bird favours areas of short grass and it
is frequently seen at airfields™ ™.

Large areas of short grass are not common in Hong Kong. Alternative habitat for opportunistic
landings exists at Mai Po, and the majority of records in the Bird Report for both Oriental
Plover and Little Whimbrel during 1992 to 1994 are at Mai Po Marshes, though this may be a
factor of more frequent observations at Mai Po. Passage migrants are occasionally sighted at
Happy Valley Racecourse and at King George V School Playing fields. The areas of short grass
lost to the KTA-EDP will be replaced by a new area of habitat which will be created in the large
Metropolitan Park which is central to the SEKD proposals. These areas are likely to be much
more extensive, better linked and more diverse (thus more attractive) than those which they
replace.

CONTAMINATION ASSESSMENT REPORT
Findings Of Phase 1 Investigation
Soil Gas Monitoring

Figure 7.9 shows a contour plot of the total VOC concentration. The hot spots are located at
different parts of the airport. Most of the hot spots are located close to the fuel transfer lines
except one which is close to the HAECO Maintenance Building. With reference to a guidance
note released by the manufacturer of the PID meter, total sample headspace hydrocarbon
concentration of soil in the ranges of <10 ppm, 10 to 500ppm and >500 ppm correspond to
‘clean’, ‘contaminated’ and ‘excessively contaminated’ soil respectively. PID readings are a
good indication of the headspace hydrocarbon concentrations in soil around the gas monitoring
probes. The recorded PID readings fall within the range of 10 to 500 ppm and therefore
indicate moderate, but not excessive, soil contamination around the identified hot spots.

As indicated by the measurement results of methane, carbon dioxide and oxygen (Figures 7.10,
7.11 and 7.12 respectively), most of the possible contamination hot spots are also spots of high
methane concentration, high carbon dioxide concentration and low oxygen concentration.

12

13

14

Melville, D. Birds at Kai Tak dirport Hong Kong. Birdstrike Research Unit, Agriculture & Fisheries Department,
Hong Kong, 1980,

Bell, HL. Some distribution notes on New Guinea highland birds, Emu 67(3): 211-214, 1968.

van Tets, GF, Vestijens, WIM, D'Andria, AH and Barker R. Guide To the Recognition and Reduction of Aerodrome
Bird Hazards. Australian Department of Transport, Canberra, 1977.
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These indicate anaerobic gas generation due to contaminated soil. Nine hot spots were
identified and they are shown in Figure 7.13. The locations of the hot spots roughly coincide
with the historical leak locations (Figure 4.5).

Baseline Risk Assessment

Based on a health risk point of view, the Monte Carlo™ analysis of the CalTOX™ modelling
results suggests that hot spots 3, 4 and 5 would have a possibility to impose a risk higher than
the acceptable level of 1 x 10 based on a 95% confidence level and as a worst case scenario,
a reduction of about 57%, 54% and 52% of the estimated existing root-zone soil benzene
concentration would be required for hot spots 3, 4 and 5 respectively to meet the acceptable risk
level,

Methane Explosion Hazard

The methane concentrations recorded at the airport site were in the range of 20% (v/v) to more
than 90% (v/v). Three hot spots were found to exceed the upper explosive limit (UEL) of 15%
(v/v) (Figure 7.10) Control limits are often set at levels which provide a significant margin of
safety, typically 10% - 20% of the lower exploswe limit (LEL) which is 5% (v/v) (ie 0.5 - 1%
(v/v) methane),

Findings of Phase 2 Investigation
Hydrocarbon Contamination

The laboratory analysis of TPH was broken down into four carbon number fractions (C,-C,,
C,5-Cy4, C15-Cyg and Cp-Cyp). At those locations where TPH contamination was heavy, the C,o-
C,, was usually found to be the dominant fraction. This provides evidence that the
contamination might have been derived from jet fuel leakage, since jet fuel exhibits similar
characteristics.

Contour plots of the TPH level in the soil 1 m above the ground water level, 1 m below the
ground water level and in ground water are shown in Figures 7.14, 7.15 and 7.16 respectively.
According to the laboratory analyses and direct field observations the locations within the study
area subject to the heaviest TPH contamination in terms of both soil and ground water are
centred around wells MW208, MW212, MW220, MW231, MW233, MW239, MW241,
MW242, MW250, MW253, MW259, MW261, MW262 and MW269 (refer to Figure 5.2 for
locations). TPH levels in the vicinity of these locations were well above the Dutch ‘C’ level,
and as previously mentioned substantial free product layers were recorded at three of these
locations (MW250, MW259 and MW261). These correspond to hot spots 2,4, 5,7, 8 and 9
identified in the Phase 1 soil gas survey (Figure 7.13).

15

Monte Carlo analysis is an uncertainty estimation procedures carried out on final output variables, total unmitigated
individual lifetime risk and root-zone clean up concentration. The Monte Carlo analysis of the risk assessment is
petfortmed by a computer software “Crystal Ball*”. Detailed description of the Monte Carlo analysis are in Report RA16
of the SEKDFS.
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BTEX are specified as chemicals of concern in jet fuel under the ASTM E1739-95°. Benzene
in particular is a known carcinogen, and as such has the potential to pose significant health risks
to humans. The laboratory analyses have demonstrated that benzene levels would exceed the
Dutch “C’ criteria for either soil or ground water at five locations: MW242, MW246, MW257,
MW262 and MW264. Again, these locations generally correspond to hot spots identified in the
Phase 1 soil gas survey (Figure 7.13).

Based on carbon chain analysis results of the soil, significant volatile portion still exists. Also,
the soil gas monitoring data also indicate that there are a substantial amount of volatile
compounds currently in the soil gas. This reflects that there is a significant portion of volatile
material in the free product.

Metal Contamination

Seven metals were selected for laboratory analyses for both soil and ground water: cadmium,
chromium, copper, nickel, lead, zinc and mercury. With regard to ground water, all samples
demonstrated that metal levels were present in background concentrations according to the
Dutch ‘ABC’ criteria. For the soil samples tested, levels of cadmium, chromium, copper, zinc
and nickel were all at or below background. At only eight of the tested locations were lead
levels found to exceed background levels, and in none of these cases was the ‘C’ level denoting
heavy contamination breached. In general it could be stated that metal levels were acceptable
across the site, and that those areas where lead levels were recorded at higher than background
coincided with the previously identified TPH hot spots. It was therefore possible that these
metals were associated with jet fuel itself, possibly in the form of a performance additive,
although they were not considered in themselves a contamination issue.

Polycyclic Aromatic Hydrocarbons and Chlorinated Hydrocarbons

Polycyclic aromatic hydrocarbons and chlorinated hydrocarbons comprise a large group of
organic compounds that can also pose health risks to humans. However, for those locations
where samples were taken for these analyses, exceedances of background levels were recorded
on only one or two occasions: chlorinated hydrocarbon analysis of ground water at location
MW207 (adjacent to the HAECO building) indicated relatively high levels of trichloroethane,
a solvent. However, this indicates the presence of significant contamination that may have
resulted from activities associated with aircraft maintenance, and this would require remediation.

Methane Radiocarbon Dating

The measured C-14 enrichment values within methane samples demonstrated that with the
exception of two samples, the methane content in the soil gas samples was derived
predominantly from carbon that was geologically old, ie. a derivative of oil or natural gas. In
other words, it was almost certain the methane was derived from jet fuel. In two areas, results
indicated that methane was new in origin, and derived from the diagenesis of organic material.
Since these areas coincided with areas heavily contaminated with hydrocarbons, it was likely
that this methane was derived from the metabolism of the longer chain hydrocarbons.
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Hydrocarbon-Degrading Bacteria Tests

The results of Hydrocarbon-Degrading Bacteria Tests indicated that there was a strong
correlation between the locations of high concentrations of hydrocarbon-metabolizing bacteria
and contamination hot spots. This observation was significant to the design and proposal of
feasible remediation methodologies, as it suggested that microbial populations capable of
hydrocarbon metabolism already existed in the areas of key concern and might therefore be
exploited.

Ground Water Gradients

. The ground water depths were generally shallow and not homogeneous across the site
(Figure 7.17). Depths fluctuated from 0.8m to 3.7m with an average depth across the site of
approximately 2.9m. There are several ground water sinks across the study area: these being
areas where the local ground water level is below that of the surrounding vicinity. These
coincide with contamination identified near hot spot #2, and around sampling location MW212

- (Figure 5.2) In these cases it is possible that, although leaks have not been reported in the
immediate surrounding area, contamination has over time migrated along the hydraulic gradients
created by these sinks, and has accumulated at the lowest point. Especially with regard to hot
spot #2, it is feasible that low level chronic leakage of fuel from the OCTF compound itself has
migrated along the hydraulic gradient to this final location.

Soil Permeability

The particle size analysis results as contained in “OCTF Kai Tak Interpational Airport
Environmental Site Assessment Phase IT Part II Site investigation Draft Final Report” found that
the percentage of particles with sizes > 75um range from 45% to 98%, which is considered
moderately to very permeable (According to ASTM D422 & D653, particles< 75 pm are
defined as silt and clay). Subsequently, a detailed analysis of the soil characteristics was carried
out on soil samples collected during Phase 2 SI, and concluded that soil in both the saturated
and unsaturated zones appeared to be relatively permeable to air and is composed of mostly
sand. This is also supported by records of previous Geotechnical Site Investigation conducted
in another contract. Appendix E shows the soil permeability data. However, for a site of this
size, it is admittedly impossible to generalise. Excessive heterogeneity in soil property would
affect the performance of SVE/AS and therefore pilot tests on the system performance are
recommended.

Baseline Risk Assessment
a)  Benzene and Toluene in Unsaturated Soil

Hot spots 3 and 4 have been modelled for soil benzene and soil toluene respectively. The hot
spots are delineated according to the laboratory testing results on benzene and toluene
concentrations in soil 1 m above the ground water table (see Figures 7.18 and 7.19
respectively). The Monte Carlo estimates of the carcinogenic and non-carcinogenic risk
estimates of all soil benzene and toluene hot spots were found to be within acceptable risk levels
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based on a 95% confidence level. Therefore, remediation is not warranted for benzene and
toluene in soil.

Based on a acceptable risk level of 1 x 10" and an acceptable hazard quotient of 1.0, the target
ground water concentrations of benzene, tetrachloroethylene and toluene are and summarised
in Table 7.7. The estimated clean up level is represented by a range of concentrations.
Considering the worst case scenario, the lower end of the clean up value will be adopted. The
estimated target soil concentrations for benzene (hot spots SB1 - SB3), based on an acceptable
carcinogenic risk level of 1 x 107, range from 6.5 to 8.6 mg kg™ which are about 65 - 215 times
higher than the corresponding existing concentrations in soil. For toluene, which is a non-
carcinogen, the target concentrations in soil of hot spots GT1 - GT4 to achieve an acceptable
hazard quotient of 1.0 are estimated to range from 1.8 to 4.4.mg kg™ which are about 30 - 90
- times higher than the corresponding existing concentrations in soil.

Table 7.7 Target Soil Benzene Concentrations at Hot Spots SBi, SB2, SB3, and
Toluene Concentrations at Hot Spots ST1, ST2, ST3 and ST4 Based on an
Acceptable Risk Level of 1 x 10 and an acceptable Hazard Quotient of 1.0

C ol it T Recommented Soit Benpene/Taluens
-.HotSpot .. 'sf - - Conce | Concentration.in Reot Zone/Vadose Zone Soil -
- | Zone/Vades
( . SB1 0.10 6.5-170
L SB2 0.04 8.6-240
SB3 0.04 8.5-200
ST1 0.07 2.8-760
ST2 0.09 2.7-410
ST3 0.06 1.8 -670
ST4 0.05 4.4-1100

(b) Benzene, Toluene and Tetrachloroethylene in Ground Water

Three hot spots were found for benzene, one for toluene and one for tetrachloroethylene based
on the measured ground water concentrations (see Figures 7.20, .7.21 and 7.22 respectively).
The Monte Carlo estimates of the total unmitigated individual lifetime risk of all ground water
benzene and tetrachloroethylene hot spots are shown to be 3-4 times lower than the acceptable
risk level based on a 95% confidence level. Monte Carlo estimates of the total unmitigated
individual hazard quotient of the ground water toluene is found to be 4,000-fold lower than the
acceptable hazard quotient based on a 95% confidence level. Therefore remediation is not
warranted for benzene, tetrachloroethylene and toluene in ground water based on available data
of the site. However, we would still propose remediation targets of these key parameters if later
investigation (after the airport closes) identifies groundwater clean up is required.
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Based on an acceptable risk level of 1 x 10 and an acceptable hazard quotient of 1.0, the target
ground water concentrations of benzene, tetrachloroethylene and toluene are summarised in
Table 7.8. The estimated target ground water concentrations for benzene (hot spots GB1, GB2
and GB3) and tetrachloroethylene (hot spot GTE1), based on an acceptable carcinogenic risk
level of 1 x 10, are 17 pgl™ and 110 pgl™ respectively, which are about 35 and 2.5 times higher
than the corresponding existing concentrations in ground water. For toluene, which is a non-
carcinogen, the target concentration in ground water of hot spot GT1 to achieve an acceptable
hazard quotient of 1.0 is estimated to be 25,000 ugl’. The estimated target toluene ground
water concentration is about 4,000 times higher than the existing toluene concentration in
ground water,

Table 7.8 Target Ground Water Concentrations at Hot Spots (Benzene: GB1, GB2,
GB3), (Toluene: GT1) and (Tetrachloroethylene: GTE1l) Based on an
Acceptable Risk Level of 1 x 10 and an acceptable Hazard Quotient of 1.0

- Recommended Grousd witer Berzene
. Clean Up Concentration (g l!): i
GBIl 514 17
GB2 4.47 17
GB3 379 17
GT1 6.73 25,000
GTEl 43 110
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8

3.1

MITIGATION MEASURES
NOISE

An effective approach to noise reduction would be to employ quieter plant. For each item of
PME already identified, corresponding SWLs of quieter alternative plant have been identified
from BS5228: Part 1: 1984, where these exist (Tables 8.1 - 8.3). Table 8.4 demonstrates the
lower noise levels that would be experienced at NSRs if these items of quieter plant were
employed. Under this scenario the total number of exceedances of noise criteria would fall from
20 to 8; a reduction of 60%. As can be seen from the table, residual impacts would only then
be predicted to occur at five NSRs, all of which are schools (S1, 82, S5, 86 and S7).

Table 8.1 Likely Powered Mechanical Equipment for Demolition of Ex:stmg
Structures: Quieter Plant
_ o Ttem o0t Nmber ;| SWLeper Iter, dB(A) - . . Reference .~
Excavator/loader | 105.0 BSSZZS Table 7, ltem 59
Bulldozer i 109.0 B55228, Table 7, Item 27
Rock drili, hand hetd 1 114.0 Bi535228, Table 9, Item 55
Mounted breaker 1 122 CNP 027
Total SWL, dB(A) 122.5
Table 8.2 - Likely Powered Mechanical Equipment for Installation of Remediation
Equipment: Quieter Plant
Mem ~ - | Number 't SWLperltem, dB(A) h chférence_.
Excavator/Loader 4 105.0 BS5228, Table 7, Item 59
Air compressor 1 100.0 CNP 001
Lorry 1 105.0 BS5228, Table 7, Item 59
Breaker, hand held 1 108.0 CNP 024
Water pump 4 88.0 CNP 281
Total SWL, dB(A) 113.5
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Table 8.3 Likely Powered Mechanical Equipment for Apron Concrete Removal:

Quieter Plant
 Gem | Number | SWipslemd(n | Rofereme.
Excavator/loader i 105.0 BS85228, Table 7, Item 59
Crawler rock drill 1 119.0 BSSZZS, Table 6, Ttem 4
Hydraulic rock breaker 1 108.0 CNP 024
Total SWL, dB(A) 119.5
Maunsell Consuliants Asia Ltd 65
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Table 8.4 Predicted Noise Level by Works Task: Mitigated

| sp o o Noiselevelby Works Tagk < 0 e T
NSRID - Demoliti ing .o Installatlonucl)gizzedlahon ApronConcreteRemovaI
G o Distomo) pdBEAY LT Distimlal b dBeA). | Distm ] dBy
31 165 73.5 715 48.6 165 721 .
32 165 73.5 640 47.6 163 72.1
33 355 66.9 395 56.8 355 63.5
34 250 69.9 225 61.6 250 66.5
S5 205 71.7 150 65.2 205 68.3
56 110 77.1 325 584 110 73.7
S7 190 72.3 1155 42.4 190 68.9
Hl 195 72.1 755 51.1 195 68.7
H2 160 73.8 115 67.5 160 70.4
Rl 170 733 665 522 170 69.9
R2 250 69.9 1230 46.9 250 66.5
R3 205 71.7 1140 47.5 205 63.3
R4 270 69.3 1085 48.0 270 65.9
RS 155 741 670 522 155 70.7
R6 140 75.0 630 52.7 140 71.6
R7 155 74.1 590 533 133 C70.7
RS 190 723 580 534 190 68.9
R9 205 71.7 580 53.4 205 68.3
R10 245 70.1 590 533 245 66.7
R11 265 69.4 595 532 265 66.0
RI2 315 67.9 615 - 529 315 64.5
R13 145 74.7 410 56.4 145 713
Rl14 133 74.1 385 57.0 135 70.7
R15 195 72.1 375 57.2 195 68.7
HIL12 110 67.1 328 48.4 110 63.7
Note: 1 distance to actual source
2 NSR will be screened from all works by passenger terminal, therefore negative correction of 10 dB(A)

applied to PNL in line with relevant NCO M (Section 2.10 - Step 10)
Assessment criterion for educational establishments is generally 70 dB(A)
Bold text denotes exceedance of noise criteria

Maunsell Consultants Asia Ltd | 66
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Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

With regard to cumulative impacts resulting from potential concurrent demolition tasks in the
vicinity of NSR-S6 Table 8.5 sets out predicted worst case noise levels.

Table 8.5 Worst Case Cumulative Noise Impacts at NSR-S6 due to Demolition Works:

Mitigated
. Notional Source = |- Distance,m . Predicted SPL, dB(A)
Demolition Team #1 110 77.1
Demolition Team #2 110 77.1
Cumnulative Impact 80.1%*

* caleulated in accordance with Table 4 of the A/

In accordance with the instructions of the brief for this study, section 5.1 i) instructs that “all
background information relevant to the project” shall be provided. Further to this, it should be

noted that through our personal communications with all of these NSRs we have established the
following;

. NSR-S1, NSR-S2 and NSR-S7 do not have any noise sensitive facades facing the site
(presumably design features to mitigate aircraft and traffic noise).

«  NSR-S5 and NSR-S6 have atr-conditioning and are fitted with noise insulating double
glazing on affected facades to counter existing road traffic and aircraft noise.

As such, it is considered that construction noise impacts would be acceptable at all identified
NSRs and there would be no residual impacts. Further, for the same reasons, it is considered
that any worst case cumulative impacts resulting from demolition works would also prove
acceptable at all affected NSRs.

In addition to the foregoing proposals, there are also many good site practices which would
serve to reduce noise levels still further. Consequently, it is strongly recommended that any
appointed contractor should observe the following measures:

. Noisy equipment and activities should be sited by the contractor as far from sensitive
receivers as is practical. Also, temporary site offices (and other similar structures) should
be located, as far as is possible, such that sensitive receivers are screened from the line of
sight of the construction areas.

. Intermittent noisy activities should be scheduled to minimize exposure of nearby NSRs to
high levels of construction noise. For example, noisy activities can be scheduled at times
coinciding with periods when dwellings are unoccupied. Prolonged operation of noisy
equipment close to dwellings should be avoided.

. Idle equipment should be turned off or throttled down. Noisy equipment should be

Maunsell Consultants Asia Ltd 67
CES (Asia) Ltd
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N g

S

Jo—

Kai Tak Airport North Apron Decommissioning

Environmental Imnact Assessment

8.2

properly maintained and used no more often than is necessary.

Construction activities should be planned so that parallel operation of several sets of
equipment close to a given receiver is avoided.

Where possible, the numbers of concurrently operating items of plant should be reduced
through sensitive programming.

Construction plant should be properly maintained and operated. Construction equipment
often has silencing measures built in or added on, e.g., compressor panels, and muffers.
Silencing measures should be properly maintained and utilized

In summary, it is recommended that quieter plant is used by the appointed contractor, where
possible. With this mitigation in place it is predicted that there would be no residual impacts
at any of the identified representative NSRs, some of which already have already been fitted
with purpose built noise attenuating glazing or non-sensitive facades.

AIR QUALITY

In view of the potentially high levels of dust arising from the demolition activities and the
operations of the temporary crushing plant and stockpiling area, it will be necessary to adopt
dust mitigation measures wherever practicable. A commitment by the contractor to adopt good
operational practices for dust minimisation should reduce the dust nuisance to a minimum. A
number of practical measures are listed below:

®

Dust

Use of regular watering to reduce dust from exposed site surfaces, at least twice daily
with complete coverage, particularly during dry weather. During periods of rainfall this
will not be necessary as the dust will be naturally suppressed.

Use of frequent watering for particularly dusty static site areas close to the site boundary
and sensitive receivers.

Side enclosure and covering of any aggregate or dusty material storage piles to reduce
emissions. Where this not practicable owing to frequent usage, watering should be
employed to aggregate fines.

Open stockpiles should be avoided or covered. Where possible, prevent placing dusty
material storage piles near air quality sensitive receivers.

Provision of barriers, which may be temporary noise barriers, between the site and nearby
air quality sensitive receivers to act as dust barriers.

Tarpaulin covering of all dusty vehicle loads transported to, from and between site
locations.

Maunsell Consultants Asia Ltd . 68
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(iif)

Establishment and use of vehicle wheel and body washing facilities at the exit points of the
site, combined with cleaning of public roads where necessary.

Provision of wind shield and dust extractor at the loading and unloading points and use
of water sprinklers at the loading and unloading areas.

Imposition of speed controls for vehicles on dusty site areas.

Where feasible, routing of vehicles and positioning of plant at maximum possible
separation distance from air quality sensitive receivers.

A crusher feedbox with a minimum number of openings should be installed for the
crushing plant. Rubber curtains should be used to minimize dust escape and air flow.

The crusher should be choke fed to reduce air entrainment and dust emission.
Treatment of Vapour from Soil Treatment

A catalytic incinerator should be installed to exhaust fuel and oil vapour extracted from
the contaminated site (SVE/AS system and biopile) prior to their discharge to atmosphere.

Instigation of a control program to monitor the demolition and decontamination process
in order to enforce controls and modify methods of work if dusty or vapour conditions
arise.

Vapour Impact from Excavation of Contaminated Spots

Adverse air quality impacts at sensitive receivers due to benzene emissions from the
excavation of contaminated soil would not be expected if the excavation rate for the
remediation sites are controlled below the maximum rates below. The buffer distances
indicate the minimum distances at which temporary recetvers should be located away from
the source (Figure 8.7).

Remediation Site Maximum Excavation Rate Buffer Distance

Hot Spot A 120m® contaminated soil per hour ~ 80m

Hot Spot B 240m® contaminated soil per hour  120m

(As a fall-back option only)

Hot Spot C 240m’® contaminated soil per hour  120m
Maunsell Consultants Asia Ltd 69
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8.3 WATER QUALITY

Construction Site Run-off

All the discharges from the construction sites are subject to the control, thus the contractor

should apply to EPD for wastewater discharge licences. The contractors should ensure that all

discharges from the construction site comply with the relevant performance requirements
specified in the Technical Memorandum, Stardards for Effluents Discharged into Drainage and

Sewerage System, Inland and Coastal Waters. A surface water quality monitoring programme

(to be addressed in a separate EM&A manual) to control construction discharges should be

instigated.

The good practices outlined in ProPECC PN 1/94 “Construction Site Drainage” should be

followed as far as practicable in order to minimize surface runoff and the chance of erosion, and

also to retain and reduce any suspended solids prior to discharge. These practices include, infer
alia, the following items:

»  Provision of perimeter channels to intercept storm-runoff from outside the site. These
should be constructed in advance of site formation works and earthworks.

. Sand/silt removal facilities such as sand traps, silt traps and sediment basins should be
provided at the discharge points to remove sand/silt particles from run-off prior to
discharge outside the site.

. Careful programming of the works to minimize soil excavation works during rainy
seasons.

. Exposed soil surface should be protected by shotcrete or hydroseeding as soon as possible
to reduce the potential of soil erosion.

. Temporary access roads should be protected by crushed gravel.

. Open stockpiles of construction materials on site should be covered with tarpaulin or
similar fabric during rainstorms.

»  Before commencing any demolition works, all drainage connections should be sealed to
prevent building debris, soil, sand etc. from entering public sewers/drains.

. Drainage serving an open oil filling point should be connected to storm drains via a petrol
interceptor with peak storm bypass.

«  For construction activities near existing storm drains/nullahs, precaution should be taken
to prevent spillage of excess materials into the drain. If practical, the water run inside the
channel should be separated from the construction activities, e.g. by means of sheet piles.

. Stockpiles should be placed at locations away from the edge of the channel to minimise

Maunsell Consultants Asia Ltd : 70
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introduction of materials into the channel, either due to surface runoff or accidents,

In addition, septic tanks or chemical toilets should be used as far as practicable during
construction stage. Grease traps for wastewater generated from the canteen, should also be
provided. Any such treatment facilities should be frequently maintained to ensure proper
function. Production water should be re-cycled to minimize the wastewater discharge, where
possible.

Wastewater from Decontamination

The small amount of entrained liquid in the SVE vapour line would be treated by an oil
interceptor and re-injected to Air Sparging zone for further treatment,

Most of the soil to be excavated will be unsaturated soil, and no dewatering process is
anticipated for these areas. Minimal amount of leachate will be produced and it will contained
and disposed off site. For excavation below the groundwater, large size backhoes with
excavation depth down to 5 m will be used. The temporary stockpiled will be lined and
covered to contain any leachate, which will be disposed off site.

The excavation of the hotspots will start around November - December 1998 which is the start
of the dry season. The excavation will be carried out during the dry season period as much as
possible to minimise the water quality impact resulting from contaminated runoff.

The biopile will be covered with flexible LDPE miaterial and lined with geotextile drainage mesh
and HDPE liner which is impermeable to water and is very durable. This material has been used
in sanitary landfill linings in Hong Kong. The flexible membrane used to cover the biopiles will
be sealed in one piece for each pile (using seamless technology if necessary), thus minimising
the chance of rain water seepage into the piles. The covered biopile will be stabilised with heavy
weights such as sandbags to prevent wind from blowing off the cover. This has been practiced
in a few overseas sites.

Leachate will be disposed offsite for treatment at suitable treatment facilities. The biopile area
will be separated into 4 sections Perimeter trenches will be constructed for each of the four
areas to collect and drain away rain water runoff. The height of the biopile will be 3m average,
the highest point can reach 5m. This would create a natural slope for rainwater to be drained
to the perimeter trench. Given the large area of biopile and the need for large mechanical
equipment to manoeuvre within the site, roof structure is not practicable. It will be specified in
the contract that the biopile should be covered at all times. During the transfer of the
contaminated soil from excavation area to the biopile when full time coverage may not be
possible, it will be specified that no soil pile larger than 10m by 10m shall be exposed at any one
time, thereby minimising the exposure of contaminated soil to rain water.

Oil spill mitigation measures in the form of containment would be implemented during
demolition of the fuel tanks. Residual water in the pipes would be collected and treated to
comply with WPCO discharge standards before discharge. :
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8.4

The water quality impact of the pilot plant is discussed in Section 8.6.5,

WASTE MANAGEMENT

Different types of wastes should be segregated, stored, transported and disposed of separately
in accordance with EPD's required procedures.

Construction Materials

A large quantity of construction waste will be generated resulting from demolition of buildings,
removal of pavements and utility services. Under the WDO, construction waste is classified as
atrade waste. The waste producers are responsible for its disposal. Its handling should comply
with the New Disposal Arrangement for Construction Waste (1991), whereby wastes should
be separated into non-inert and inert materials. The former, such as wood, glass, plastic, steel
and other metals (including contaminated redundant and excavated pipelines), should be
normally disposed of at strategic landfills. The latter, such as concrete and rubble, should only
be disposed of at a public filling area. However, in order to minimise quantity of non-inert
material to be disposed of at the landfill, steel and other metals should be separated for re-use
and recycling.

Considering that a large quantity of construction material will be generated from the proposed
work, on-site storage and crushing facilities have been considered. It is estimated that a total
of 982,966m* construction material would be generated. Of which, 869,247m? construction
waste (= 271,148m? inert material + 531,024m® pavement material) will be processed and re-
used on site for road, rail and reclamation, etc. The remaining 180,794m? is non-inert
construction material represents 18% of total solid waste. Of which, 5,500m® would be usable

metallic material and should be recycled. The rest 175,294 m® will require to be disposed of at
landfill.

If there is surplus waste required to be disposed of at public filling areas. It should be noted that
the public filling materials should only consist of earth, building debris and broken rock and
concrete. They shall be free from marine mud, household refuse, plastic, metals, industrial and

~ chemical waste, animal and vegetable matter, and other material considered unsuitable by the

Dump Supervisor. Small quantity of timber mixed with otherwise suitable material may be
permitted.

Chemical Waste

Chemical waste (e.g. oily sludge, halogenated solvent) produced from decommissioning of
underground pipes and tanks and other activity should be handled according to the Code of
Practice on the Packaging, Labelling and Storage of Chemical Wastes and disposed of by a
licensed contractor at Tsing Yi Chemical Waste Treatment Facility. The contractor should
register with EPD as a chemical waste producer. In addition, mitigation measures must be
adopted to prevent the uncontrolled disposal of chemical and hazardous waste into the air, soil
and waters. '
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Where tanks or pipes are to be emptied or removed, precautionary measures should be taken
to avoid the spillage of any petroleum products which may cause contamination to the ground.
Any contaminated materials such as absorbent or cleaning stuffs should be disposed of properly.

An investigation to identify the presence of ACM should be carried out. If temporary on-site
storage of ACM is required, the storage facilities will be designed in accordance with the Code
of Practice on the Packaging, Labelling and Storage of Chemical Wastes issued by EPD,
ACM must be removed by registered contractors and disposed of at a landfill. The handling
procedures must comply with the requirements specified in the EPD's Code of Practice on the
Handling, Transportation and Disposal of Asbestos Waste. Site investigation for the presence
of ACM should be carried out during the decommissioning.

A sewerage system or septic tanks must be provided to collect human waste. Sludge should be
removed regularly by a hygiene service company to a suitable landfill site, subject to the sludge
generated meeting the acceptance criteria (eg. dry solid content) for the landfill.

On-site refuse collection points must be provided. This waste would normally be collected by
private waste collectors, then. transferred to a transfer station for compaction and

containerisation, and finally disposed of at a landfill.

Table 8.6 provides a summary of waste handling methods for different type of waste.
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Table 8.6 Summary of Waste Handling Procedures

Waste Type ' , - Mitigation Measures : .
| | . Emdling .. Dispesal .
Construction | Where possible should be re-used on-site On-site for reclamation and road base
Waste If off-site disposal required, separate into:
. Non-inert material
- steel and other metals Re-use and recycling
- remaining material Landfill
. Inert material: concrete and rubble Public filling area or reclamation
Contaminated | To be treated on site.  Shall not be re-used either on-
Soil site or off-site for other purpese unless it is cleaned -
properly
Chermical Recycle on-site or by licensed companies -
Wastes
Stored on-site within suitably designed containers Chemical Waste Treatment Facility
Contaminated soil would be treated on site
Asbestos. Landfill
Provision of appropriate on-site temporary storage
facility where necessary
To be removed off-site by registered contractors
Workforce Provide on-site refuse collection facilities Refuse Station for compaction and
Waste containerisation and then to Landfill
Main sewerage or septic tank Private hygiene company
8.5 ECOLOGY
As impacts are anticipated to be either beneficial or of minimal adversity no mitigation measures
are considered necessary.
3.6 CONTAMINATION REMEDIATION ACTION PLAN
8.6.1 Remediation Objectives
Results from the Phase 2 assessment indicate TPH (as the key contaminant of concern) is
present in significant concentrations. Comparison of soil contamination levels above the ground
water table with historical leakage records reveals a correlation between the contamination of
soil relatively unaffected by ground water influence and the locations in proximity to the original
point of leakage. The remaining contaminants are, generally speaking, present at background
concentrations according to Dutch ‘ABC’ levels or the newer Dutch guideline.
Table 8.7 provides details of the remediation objectives. The remediation target for soil TPH
is determined to be the Dutch B level (1000 mgkg™). The clean up levels for ground water are
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determined by the environmental risk assessment to meet the acceptable risk level of 1 x 10°¢
and the acceptable hazard quotient of 1.0. For methaie, the remediation target is set as the
safety limits, 0.5 - 1% (v/v) methane.

Table 8.7 Summary of Remediation Objectives

e ‘Paramjeter | ) B S NI S L
Soil TPH Dutch B level Remediation standard adopted by
(1000 ppm TPH) EPD in previous cases
Floating oil TPH Non detectable Removal of source material
Ground Water Benzene 17 pgl? Remediation levels to meet
acceptable risk level®
Tetrachloroethylene | 110 pgl! Remediation levels to meet
: acceptable risk level!
Toluene 25,000 pgl? Remediation levels to meet
acceptable hazard quotient'
Soil Gas Methane 10% - 20% of the lower | Control limits to provide a significant
explosive limit (LEL) margin of safety

8.6.2  Selection of Appropriate Technologies
Comparison of Potential Technologies

Both soil and ground water remediation options applicable to the subject site were considered
in the SEKDFS. Comparison of the potential remediation technologies are summarised in Table
8.8 in terms of’ '

»  principal application

. previous experience in Hong Kong

. constraints

. data requirement for remedial design or permit

. suitability to soil type

. duration

. approximate cost

. potential sites for application

. what other technologies can be used in combination

Maunsell Consultants Asia Ltd 75
CES (Asia) Ltd
£AC415\reportsieia\eia-fin.02




[P

Kai Tak Airport North Apron Decommissioning

Environmental Impact Assessment

Table 8.8 Potential Remediation Technologies
'['cchnolggiqs Principal Use .| Experience . - Constraints - Data Possible Suitability 1o Soil Type. . [~ Duration - Cosi Potential Target| Technologies in
oo k| | Reoemend Rogaion [T T [ sooal gl o | 0 | Sies | Combinaton
Excavation/ { Shallow Widely No treatment, long term | Very few ‘Waste gl gl gl gl | Days to weeks| Low for small to | All sites Landfilling/
Disposal coniamination, during | practised | liability to landfill, deplete (location of | moderate incineration
reconstruction, one- | for small | land(ll, handling creates landfill, volumes, high
time removal, address | sites occupational hazard, approval) for large volumes1
all contaminanls costly for large volume of
s0il, need backfill material
Containment | Cut-wall to control Yes, for Does not remove Few None gl-2 | gi-2| gl2| gl-2 | Weeks Low to moderate| All sites with Cement or clay
water movement, landfills contaminani, long term potential cut-walls
capping to contro} linbility remains, require migration
vapour problem long term monitoring
Seil Venting/ | Volatile or volatile Yes, for May need secondary Moderate Air and waste 3 3 | gl-2| gl-2{ Fewmonths | Relatively Widespread Biotreatment
Air Sparging | fractions by SVE/AS, | large sites | pollution coatrol (depends on | inexpensive for | contamination
non volatile fractions volafility) gasoline/
by bioremediation solvents
Biopiling Long term site Yes, only | Requires inifial treatability| Moderate | Air, waterandf g3 23| g3 f3 | Months to Only effective | Widespread oil | Venting and
cleanup to for large study, large area, difficult waste years for extensive contamination at| hydrological
background level, can § sites to manage, H&S problem {depends on | contamination | sites that can be | controls
deconteminate by diffuse vapour, long rate of bio- | with long term | closed for long
difficult-to-reach areas time required degradation) | ¢leanup time/ require
very clean end
use
Pump and For wells, can be used] Yes, for Scasonal changes of water] Moderate Waler, sewer, 2 2 2 2 | Months to Trenches + Usefulin Treatment fike
Treat (wells, | at greatest depths, will| large sites | levels may affect process, and chemical years skimming removing free oilfwater
trenches) collect water and free need follow up treatment, waste (depends on | inexpensive, can | product separation,
product, for trenches, may require long fime permeability) | be expensive for bioireatment,
control infiltration at (wells), not very effective ground water aeration,
sites with low water depending on ' chemical
table subsequent precipitation,
treatment activated carbon

Legend

success of treatment : g = good, f= fair, p = poor; ease of accomplishment: 1 = good, 2 = fair, 3 = difficult
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Site Characteristics

In selection of the most appropriate remediate technologies, it is important to take account of
the site characteristics. Table 8.9 is a summary of the site characteristics.

Table 8.9

Summary of Site Characteristics

_ Comment

Remediation area (soil)

11 hectares total in 3 hot spots

Contaminated media

-soil in three hot spots
-groundwater in similar areas but more spread out
-free product (0.3m) confined in three boreholes

Depth of contamination

about 2-6 m below grade

Volumne of unsaturated contaminiated soil

282,400 m®

Nature of contaminants

mainly TPH, middle carbon fraction {C,,-C,,), some BTEX

Contaminant mobility

moderate mobility via soil & groundwater, determined by
groundwater gradient

Soil permeability

moderate to high at groundwater level

Nutrient levels

low to moderate

Oxygen level in soil and groundwater

deficient in hot spots, anaerobic

Moisture level in vadose zone soil

moderate

Microbiological activity

elevated in hot spots

Proposed end use of remediated site

mixed land use, with high rise residential areas

Screening And Recommendation Of Possible Technologies

Based on the above mentioned analysis of the relative disadvantages and advantages of the
potential methods as well as the site characteristics, a screening process has been carried out to
identify the most suitable technology for remediating the subject site. The screening comments
and results are summarised in Figure 8.1 for soil remediation and Figure 8.2 for ground water
remediation.

The alternative remediation methods that can achieve cleanup within the tight time frame will
be ex-situ methods i.e. excavation and landfarming. We can minimise the impact from the
landfarming by adopting the biopile method. However, health and safety impacts to workers
and environmental impact to off-site receivers are expected for large scale excavation. Appendix
F compares the SVE/AS system with landfarming/pump & treat method.

Air sparging (AS) and soil vapour extraction (SVE) have been demonstrated to be very effective
at numerous sites and are commenly used for remediation of sites contaminated with petroleum
hydrocarbons. Permeability is unfikely to be a wide spread problem over the site to invalidate
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the choice of SVE/AS. Ifit is a problem, it is most likely to be a localised problem confined to
few locations. The pilot test for SVE/AS will be designed to determine SVE effectiveness

under various permeable conditions. For less permeable soil, excavation and biopile may be
used. ‘

The recommended remediation technologies for cleaning up the subject site are SVE /
bioventing for soil and air sparging for ground water / saturated soil.

Limited excavation of soil would be undertaken at the severely contaminated hot spots and the
materials biopiled in an area at the NAKTA. Although ex sifr methods such as excavation

would create more secondary environmental effects (eg water and air), the tight development
programme for some areas such as Hotspot A and C would not allow the construction and
operation of SVE/AS systems. Measures have been designed to mitigate these secondary
environmental effects.
8.6.3  Conceptual Process Of Remediation
Remediation Sequence
The recommended cleanup sequence is as follows:
1) Remove contaminated soil by excavation and biopile on site for fast track development
areas
2)  Treat the volatile fractions from residual hydrocarbons occurring in the unsaturated zone
(to deal with vapour migration problems) by SVE
3)  Treat the heavier fractions of hydrocarbons by bioventing
4)  Use air sparging to clean up the soil and ground water in the saturated zone
5)  As afall-back option, recover the free product and remove the contaminated soil in the
free product contaminated area and biopile on site
6) Use monitoring wells to assess off site migration of contaminant and progress of
remediation, conduct post remediation monitoring to ensure no “rebound” of
lj contamination.
The areas that will require remediation are illustrated in Figure 8.3a. The layout of the
l remediation systems is presented in Figure 8.3b. The remediation methods are summarised in
Table 8.10.
i
j
Maunsell Consultants Asia Ltd ' 78

j CES (Asia) Ltd
£\C4 1 5\reportsieia\eia-fin.02



~ Kai Tak Airport North Apron Decommissioning

Environmental Impact Assessment

Table 8.10 Summary of Proposed Remediation Methods

Matri -+ | KeyRemediatiorParammetér  Remediation Meéthods
Soil TPH (Hotspot B - southemn apron) SVE/ air sparging '
limited excavation (fall back option)
TPH (Hotspot A - OCTF) excavation
TPH (Hotspot C- HACTL) excavation
Floating oil TPH thickness SVE/ air sparging
recovery wells (fall back option)
Ground Water Benzens air sparging
chlorinated hydrocarbon in HAECO in siti chemical oxidation (if necessary)
building (if confirmed)
Soil Gas Methane ) SVE .
Concrete breaking for air diffusion, tilling
during excavation

Excavated Soil for Biopile

A designated site for biopile is being identified in Planning Area 21 and the contaminated soil
will be reused as filling material after treatment.

The biopile operates on the principle of volatilisation and biodegradation. The advantages are
that it is more efficient than SVE because the permeability of soil is improved during the
excavation process. The vented air from the biopile is connected to the blower and catalytic
oxidizer for treatment before release to the atmosphere.-

The basis of volume of biopile and the phasing are discussed in Section 8.6.6.

Methane Mitigation

Figure 7.8 shows hot spots for methane requiring remediation. Hot spots ME2 and ME3 would
be addressed by the SVE plants proposed for TPH treatment. ME1 has not been shown to be
aproblem by TPH contamination data. The SVE and AS system would be able to cleanup the
existing methane and the source of methane, Existing methane would be removed by the venting
process. The biodegradation induced by the AS and SVE process will remove the non-volatile
portion of the fuel which may generate methane if left untreated.

Ideally, one would also want to implement a venting plant at ME1, although methane takes
much less time to vent (2-3 months), thus raising a question as to the cost-effectiveness of such
a solution. However, depending on soil permeability, the SVE plants installed for TPH
treatment would also address the methane problem in the ME]1 area. Furthermore, breaking up
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8.6.4

8.6.5

8§.6.5.1

8.6.5.2

the concrete will allow the atmospheric oxygen to diffuse into the soil promoting aerobic
condition and gas exchange to alleviate the methane problem.

Programme of Remediation

Appendix A presents the proposed construction programmes for the decontamination and site
preparation work. The decontamination work is scheduled to commence in October 1998 and
complete with different target dates for different areas to meet the housing development
programme. All decontamination is scheduled to be completed by December 2000,

Pilot tests of the SVE/AS system

As there i1s some uncertainty regarding the permeability of the site, pilot tests will be performed
immediately after the airport closes to verify the feasibility of the SVE/AS in different areas
within Hotspot B and to gather design data for system optimisation.

The overall work flowchart for decontamination works is indicated in Figure 8.5.

Objectives

The air sparging pilot tests are to be conducted in two phases, The first phase involves running
the sparge test alone, and the second phase involves running both the sparge and SVE tests
concurrently. The purpose of conducting the AS test is to evaluate the feastbility of AS as a

remedial technology and to determine AS design parameters. Data collected during the test can
be used to:

1) determine the radius of influence
2)  determine air flow pathways

3)  size the air compressor

4)  evaluate effects of mounding

5) evaluate effectiveness of sparging,

The combined air sparge-SVE test provides useful data for designing the overall system. The
purpose of the test is to evaluate how the effects of simultaneously inducing a vacuum in the
vadose zone and applying a positive pressure in the saturated zone affects the following :

1)  SVE radius of influence
2)  water level changes

3) VOC concentration changes
4)  possibility of free product migration.

Criteria of Pilot Test
The air sparging will be considered to be infeasible or need to be substantially changed if:

1.  The Radius of Influence is found to be much less than the present design
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8.6.5.3

8.6.5.4

2. The VOC removal rate is too low to achieve the remediation period of 18 months
3. There is a substantial lateral migration of free product outside the Radius of Influence
4. There are considerable preferential pathways in the combined SVE/AS system
5. There is no demonstratable biological action.

Outcome of the Pilot Test

If the pilot plant indicates there is potential migration of free product, then free product
recovery wells will be designed. This will be incorporated into the contract document. The free
product recovery will be concurrent with the SVE/AS construction. If low permeability is
identified, design changes (eg increase in well density, increase in air pressure) will be
incorporated into the contract document.

Environmental Impact of Pilot Test
Air Quality

The proﬁosed sites for pilot tests are within Hotspot B, which is totally open and has maximum
air dispersal capabilities, therefore there is no opportunity for vented air to accumulate.

The pilot plant equipment is purpose designed for the intended work and has an integrated
carbon adsorption system specifically to remove hydrocarbons and ensure safe operation. The
carbon filter has very high efficiency (>98%) in removing hydrocarbon vapour. Exhaust air
would be monitored for VOC using portable equipment (PID) to comply with the 100 ppm
criteria, The discharge VOC would be in the <100 ppm range, together with the low air flow

(<100 cfm), the air quality impact would be low. Any methane that is extracted would be-

immediately diluted to fall below the explosive limit within a few meters (dispersion modelling
shows that within 15m, the concentration will fall to 1% of the original concentration, ie the
methane concentration would be about 25 times lower than the lower explosive limit (LEL)).
Since the wells can extend to 30-50m from the central venting/sparging point, this distance also
serves as a buffer distance for air quality/ safety protection.

When the system is not in operation, an air-tight cap will secure the venting hole during daytime
to stop any air from escaping into the atmosphere. Even without the cap, negligible volumes
of subterranean air would be expected to flow when the vacuum pump is not in use. The system
is designed such that 25% of the lower explosive limit (LEL) (ie. combustion can only take
place at 100% of the lower explosive limit) should not be exceeded.

From previous experience, no problems have arisen from the soil venting test already performed
at the airport; these are similar to the proposed SVE/AS pilot test. Pilot test workers, however,
would be required to wear personal protective equipment.

Water Quality

No groundwater would be extracted from the ground. However, some water/ free product may
be entrained by the' vapour steam and it would be separated in the air-water separator. The
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8.6.5.5

8.6.5.6

8.6.6

8.6.6.1

quantity of water, however, is minimum (typically < a gallon per day) and will be disposed of
off site as chemical waste.

Schedule of Pilot Plant

The installation of the SVE/AS wells at 4 venting locations would take about 1 month. A

. mobile unit (consisting of blower/air compressor, knockout drum, and activated carbon) would

be used for the actual SVE/AS test. Each location would take 1-2 weeks to complete both the

Phase 1 (AS only) and Phase 2 (SVE/AS). Therefore, a minimum of 10 weeks would be needed
for site work.

Areas Required for Pilot Plant

Figure 8.6 shows the four selected locations of Pilot test and the corresponding ‘air quality
buffer distance’, where no access is allowed by public.

Fall-back Options

If the pilot plant shows that SVE/AS is not suitable for certain areas, the free product wells
would be installed to recover the free product prior to the operation of the SVE/AS system in
order to prevent any free product migration. :

Free Product Recovery
Objectives

To remove the source of contamination ,

To prevent the lateral migration of free product to outside the treatment zone

To design a relatively easy to build and operate system so that it will not delay the
programme of SVE/AS or compromise the effectiveness .

To design a safe system so that it will not create hazards to SVE construction workers
To design a system that poses little environmental impact.

W -

o

Operation of free product recovery wells

The recovery trench method will not meet the criteria 3-5 above, it will create workers
exposure, “trip-and-fall” safety and air quality problem.

The free product will be recovered by pumping and bailing out the liquid at areas where free
product is found. In areas of productive wells (ie higher permeability), submersible skimmer
pumps will be used. If free product thickness is too thin, or if the recharge rate is sufficiently
high, then a second water depression pump will be installed to thicken the free product. This is
seldom necessary because if the free product is insignificant (a few mm), it will not create
migration potential, and it will be easily cleaned up by the subsequent SVE/AS. In areas of
less productive wells, the free product will be bailed out automatically or manually, at least
twice a day. Large diameter wells will be used to speed up the recovery. About 50 recovery
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wells would be strategically located across contamination hotspot B. The large diameter wells

will be backfilled and appropriately compacted so that it will not create a preferential channet
or a barrier to air flow.

Environmental Impact of Free Product Recovery

There is no significant environmental impact of free product recovery by bailing. The free
product will be classified as chemical waste and will be disposed of by licensed chemical waste
collectors. Workers will be required to wear personal protective equipment,

Excavation and Biopile for Free product contaminated areas within Hotspot B

As a fall-back option, excavation and biopile will be used to treat the soil contaminated by free
product in Hotspot B, if the SVE/AS is not demonstrated to show good clean up progress after
an operation period of 8 months.

Capacity of Biopile

An area of 120m by 180m has been allocated for the use of biopile: It is assumed that the
average height will be around 3m. The amount of soil that can be treated at the biopile will be
64,800 m>,

Estimated Volume of Soil to be Treated

The sources of soil requiring treatment at the biopile include: Hotspot A, Hotspot C, well

cuttings, and area in Hotspot B where free product is found (as a fall-back option if SVE/AS
fails). The maximum amount of contaminated soil at each part is estimated as below.

Areas Volumes
Hotspot A - soil below ground water table 23,400 m*
Hotspot A - soil above groundwater table 22,000 m®
Hotspot C 8,000 m*
Well cuttings 110 m®
Free product area in Hotspot B (only if SVE/AS is unsuccessful) 57,340 m*

Proposed Phasing of Biopile Operation

Since the free product area would only require treatment at biopile when the cleanup target is
not met by the SVE/AS system, it is proposed to carry out the biopile operation in two phases.

Phase 1 To excavate and transport to biopile all the above-mentioned areas except those at
Hotspot B. Therefore, contaminated soil at Hotspot A, Hotspot C and the well cuttings would
be treated at the biopile at the start of the contract. The estimated total volume of contaminated
soil 1o be treated at Phase 1 is 53,510 m’®, leaving 11,290 m® capacity at the biopile for
contingency. '
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Phase 2 If'the soil testing results after 8 months of operation of the SVE/AS system show that
the cleanup goal for the free product area in Hotspot B is not likely to be reached, then the soil
within this area will be excavated and transferred to the biopile for treatment. By this time, the
contaminated soil undergoing decontamination at the biopile would have achieved the cleanup
target and the cleaned up soil can be removed and this will free up the space at the biopile for
treatment of the contaminated soil obtained from hotspot B. The amount of soil to be obtained
from Hotspot B is around 57,340 m®. Since the contamination contained in the soil would have
been treated to a certain extent by the SVE/AS system, the amount of time required for
treatment at the biopile would be substantially less than the soil obtained in Phase 1.

The environmental impact of excavation of Hotspot B have been discussed in Section 7.2.3 (air
quality) and Section 8.3 (Water Quality).
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Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

9 EVALUATION OF RESIDUAL ENVIRONMENTAL IMPACT

The residual impact after implementation of the mitigation measures would be within acceptable
limits as stipulated in the standards in TM of EIAQ.

Maunsell Consultants Asia Ltd 85
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10

10.1

10.2

10.3

10.4

ENVIRONMENTAL MONITORING AND AUDIT
EXISTING ENVIRONMENT AND BASELINE MONITORING

Baseline monitoring will be addressed in the detailed EM&A Manual which will be issued
separately. The baseline monitoring parameters will include air quality and noise. The site
closure and post-remediation monitoring are related to land contamination assessment.

METHODOLOGY PROPOSED AND SPECIFICATION OF EM&A PROGRAMME

It is likely that measurement of at least air quality, noise and surface water quality will be
required during the construction phase. EM&A manual for each study will be produced with
reference to the TM under the EIAQ, EPD's Generic Environmental and Audit Manual as well
as the EM&A Guidelines.

ENVIRONMENTAL PERFORMANCE SPECIFICATIONS AND ACTION PLANS

Based on the results of the quantitative assessments, environmental performance standards,
specifications, action plans and implementation schedules for the mitigation measures will be
put forward in the EM&A manuals.

ENVIRONMENTAL AUDIT REQUIREMENTS AND PROCEDURES

It is recognised that audit of the site to check on implementation of specified mitigation
measures is an essential part of pro-active EM&A. Pro-formas will be produced for site
auditors to complete. These will be included in the EM&A manual. In addition, a full check
list of specified mitigation will be produced to facilitate production of the implementation status
report.

Maunsell Consultants Asia Ltd 86
CES (Asia) Ltd
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11

CONCLUSION AND RECOMMENDATION

Overall, environmental impacts can either be considered small or can be mitigated to an extent
where the impacts on the receivers are acceptable. An EM&A programme will be required for
noise, air quality, water quality and land contamination and such programme is addressed in a
separate EM&A manual. A summary of findings and recommendations for further work is

presented in the Table 11.1.

Table 11.1 Summary of Environmental Impacts

. Significant Residual

Residual benzene impact from Excavation

Pptcnhal ImPaCt .A ~ Impacts after Mitigation . Romark -
Noise
Construction noise derived from None Evening and/or night-time construction will be
decontamination, demolition and site subject to the control of CNP(s) to be applied
preparation activities from EPD.
Air Quality
Dust impact from demolition removal of None None
pavement and operation of a crushing
plant
Fuel combustion and residual benzene None on ASRs BufTer Distance is specified such that no impact
emission from operation of an catalytic will be on temporary ASRs
incinerator during the decontamination ‘
None on ASRs Buffer Distance is specified such that no impact

will be on temporary ASRs

Water Quality

Construction wastewater and polluted site
runoff during construction and
decommissioning

Should be minimal if proper
site practices are adopted.

Release of contaminated water during
decontamination of ground

Should be minimal if prdpcr
site practices are adopted.

Any discharges from the work site will be subject
to the control of discharge licence(s) to be applied
from EPD.

Construction and Demolition Waste

Various kinds of wastes will be generated,
including

"= Very large quantity of construction
waste from demclition of buildings and
excavation work.

+ Chemical waste (incl. asbestos)
+ Domestic waste

None if different types of
wastes are separated and
handled as recommended,

Investigation to identify the presence of asbestos.

Chemical waste producer(s) should be registered
with EPD,

Ecology

Lass of Terrestrial Habitats

Loss of Habitat for Avifauna which use
the Airport Runway

None

None

Land Contamination

KTA land contamination

None

Filot tests will be conducted to gather optimisation data.
A fall back option is prepared to ensure the
decontamination is successful.

Maunsell Consultants Asia Ltd
CES (Asia) Ltd
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12 SCHEDULE OF RECOMMENDED MITIGATION MEASURES

Scheduled of recommendation measures for noise, air quality, water quality, waste management
and land contamination are presented in Tables 12.1, 12.2, 12.3, 12.4 and 12.5 respectively.

No ecological mitigation measures are required. The mitigation measures for land

decontamination have been included in the mitigation measures for noise, air quality, water
quality and land contamination.

Maunsell Consultants Asia Lid 88
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Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

Table 12.1  Implementation Schedule for Noise Control

EIA o _Ehvirorime;at'al'Prétc_ct'i'ouMcasui.cis' - Location/Timing 'Implementatton . Implerientation Stages**
Ref* |. T e o S C B Agent I PR —
e : : o . : S 1 . I'Des:| C 10O | Deg

8.1 Carefu! programming construction activities to avoid parallel operation work site / during construection confractor P i
of several sets of equipment, reducing concurrently operating items of :
plant-and minimise exposure of nearby receivers :

8.1 Siting hoisy equipment away from receivers as far as practical work site / during construction coniractor : i
8.1 Turning off or throttled down idle equipment work site / during construction contractor i
8.1 .| Properly mamtammg and operating construction cqmpment Properly work site/ during construetion coniractor
maintaining and using silencing equipment ;
8.1 Using quieter equipment work site / during consfruction contractor v i
8.1 Instigating a noise monitoring programme closest NSR./ during construction { Environmental v i
Team i : i
* EIA Ref = section number of EIA report
*k Des = Design, C = Construction, O = Operation, Dec = Decommissioning,
1 Details of quieter equipment is presented in Appendix G
‘Maunselt Consultants Asia Ltd )
CES-(Asia) Ltd
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Table 12.2

Implementation Schedule for Air Quality Control

-~

s ‘Environmental Projeotion Measures . “Tocation/Timing - | Inplementation. | _ Implementation Stages*®
Ref* . ' el T , CeA : ‘-"Aggnt,._._ ADesf ¢’ o | e
82 Regular watering the enire site work sife / during construction contraelor :
2 Frequent watering for parficularly dusty stafic areas close te site boundary and sensitive work site / during construction contractor
receivers
2 Side enclosure and covening of any aggregate or dusty material storage piles. work site / during construction contractor
82 Covering stockpiles and placing them away from receivers work site / during construction contractor
2 Providing barriers where possible work site / during construction cottractor
82 Caovering all dusting vehicle loads transported {o, form and between site location with tarpaulin | vehicles / during transportation contractor
8.2 Establishing and using vehiele and body washing faeilities at the exit points site exif points / during contractor
constrction
82 Providing wind shield and dust extractor, as well as using water sprinklers at loading and loading and unloading points / contracior
unloading points during construction
8.2 Imposing speed control for vehicles on dusty site areas dusty site areas / during contractor
" eonstruction
Routing vehicles and positioning plant away from receivers where possible work site / during consiruction confractor
2 Installing a crusher feedbox with a minimum number of openings and use of rubber curtains crushing plant / during its confractor
for the crushing plant operation
82 Choking fed the crusher to reduce air entrainment and dust emission crushing plant / during its contractor i :
: operation :
82 A catalylic incinerator should be installed to exhaust fuel and oil vapour extracted from the work site / during decontamination contractor : i i
contamninated site prior to their discharge to atmosphere. Covering the biopile and exhaust to
an incinerator. Controlling the excavation rates of contaminated soil.
......... Biacranamadencanracandennannanan|
82 Instigating a monitoring programme during the demolition and decontamination work site / during demolition, and Environmental SO oS
decontamination Team i ;

EIA Ref = section number of EIA report
Des = Design, C = Construction, O = Operation, Dec = Decommissioning

Maunsell Consultants Asia Ltd
CES (Asia) Ltd
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Table 12.3  Implementation Schedule for Water Pollution Conirol

EIA - Environmensal Protection Measures Location/Timing - ‘|- Implement- | Implementation Stages**
. B : - © ation Agent  f— —
Rel* o Des- 4 €-1 O | 'De
83 Providing perimeter channels to intercept run-off from outside the site around the work area / beginning of contractor AR A
construction i : ;
83 Providing of sand/silt traps, oil inceptors and septic tanks/or chemical toilets. Proper work stte / beginning of construction contractor VA
maintaining these facilities, H : H
watessrratancacncantannrnaray derreraes
83 Careful programming work fo avoid excavation in the raining scason work site / all the time during construction contractor P !
————— e e I Favevannen bemamnnn
33 Recyeling production water where practical work site / during construciion contractor v :
......... R SV IO
83 Protecting exposed soil by shotcrete or hydroseedings and road by crushed gravel work site / during construction contactor oS :
....... S PR S
83 Covering stockpile with tarpaulin or similar material during rainstorms and placing stockpiles | work site / during construction contracior P H
away from water course
83 Protecting drains from spillages of excess materials and sealing drains prior 1o demolition work site / prior to demolition contractor P
work
........ PP FR . SR
83 Connecting drainage serving an open oil filling point to a petrol interceptor prior to discharge | work site / during construction coniractor
......... FRURTUNSE SO S
83 Lining biopile at the bottom, covering it at the lop and weighting down by sand bags to decontamination sites / during contractor s
prevent water from sipping through. Construction a perimeter berm to contain leachate, decontamination
Collected leachate shouid be disposed off as chemical waste. Treating the entrained liquid in : ; :
the SVE vapour line prior to discharge. Schedule excavation in dry season. i
73.1 | Using containmert (eg sand bag and temporary bund) during demolition of tucl tanks to OCTF decontamination site/ during contractor P ' --------
prevent oil spill.  Soaking up small patches of spilled oil by il adsorbent and disposed of as | decontamination
chemical waste ; : E
......... VS SR SV,
33 Instigating a water quality monttoring programme discharge points / during construction Environmental v Vo
Team

**

EIA Ref = section number of EIA report
Des = Design, C = Construction, O = Operation, Dec = Decommissioning

Maunsell Consultants Asia Ltd
CES (Asia) Ltd
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Kai Tak Airport North Apron Decommissioning Environmental Impact Assessment

Table 12.4  Implementation Schedule for Construction and Demolition Waste Control

ETA ~ .+ .EnvionmenialProtection Measures - -~ .. - | 7 :Location/Timing -+t | . Jmplemeritatiori- ~[* Implementation Stages**”
8.4 Providing storage areas and processing {crushing plant) facilities for consiruction and work site / during construclion contractor VRN
demeolition material
......... IV SRR SUR
84 Separating non-inert and inert waste and responsible for their disposal to appropriate work site / during construction contractor R A ;
localions -
84 Storing chemical waste separately and engaging a licenced chemical contractors to disposal { work site / during construction conlractor A
the waste to Tsing Yi Cheimical Waste Treatment Plant ’ ! H
84 Providing on-site refuse collection points ’ work site / during constriction contractor P
8.4 Conducling investigation for the presence of asbestos ] buildings / prior to demolifion contractor "/ / .........
84 | Register with EPD as chemical waste producer - { prior to construetion - contractor P
* ETA Ref = section number of EIA report
*% Des = Design, C = Construction, O = Operation, Dec = Decommissioning
Maunsell Consultants Asia Ltd 92
CES (Asia) Ltd
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Table 12.5

Implementation Schedule For Land Contamination

The implementation schedule FOR land contamination is the full scope of the remedial action plan (the present decontamination project).

EIA - Environmental Protection Messures . - Location/Timing Tmplemientation | - Implémentation Stages**
Ref S : e T, -
8.6 Consiruction and operation of SVE/AS plant FOR Hotspot B work site / during construction contractor
8.6 Excavation and biopiling of soil from Hotspot A nd Hotspot C work site / during consiruclion contractor
8.6 Free product recovery wells (if required following recommendation of pilot plant) | work site / during construetion contractor
8.6 Excavation and biopiling of soil from free product areas from Hotspot B (Fall back | work site / during construction contractor
option)
8.6 Site closure assessment work site / during construction Environmental
Team
8.6 Post remediation monitoring work site / during construction Environmental /i
Team
* EIA Ref = section number of EIA report
¥ Des = Design, C = Construction, O = Operation, Dec = Decommissioning
Maunsell Consultants Asia Ltd 93
CES (Asia) Ltd
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' APPENDIX A SOUTH EAST KOWLOON DEVELOPMENT AND REDEVELOPMENT

PACKAGES

The detailed scope of works for each development package are presented in the following sections.

1

KTA-DP

Most of the works within KTA-DP are included in the Kai Tak Airport Early Development Package
(KTA-EDP) which is under Category Public Works Package (PWP) Item 469CL. The scope of works
comprises works both inside and outside the KTA North Apron Area:

D

2)

In the KTA North Apron (i.e. SEK Planning Areas 1 and 2)

Decommissioning of airport related facilities

Removal of some airport related facilities

Building and pavement demolition

Site clearance and preparation

Decontamination of ground under airport apron

District and local distributor roads, and associated public transport facilities

" Drainage and sewerage services, including

- Sewage pumping station and pumped main within KTA site

- Section of San Po Kong - To Kwa Wan trunk sewer within KTA site (north of
existing airport tunnel)

- Diversion of existing culverts within KTA to match road layout

Construction of a new culvert to replace the existing Kai Tak Nullah (KTN) from Prince

Edward Road through to the south of the existing runway (excluding the marine section

at the north end of the channel)

Fresh and salt water systems

In and extending outside Planning Areas 1 and 2

Access road to eastern section of existing runway to provide access for temporary users
Rising sewer main from KTA through to the existing To Kwa Wan Sewage Treatment
Plant

Upgrading the existing Tai Wan Salt Water Pumping Station *

Salt water mains to connect the Tai Wan Salt Water Pumping Station, the existing salt
water service reservoir, and the site* ‘

Fresh water mains to connect the nearby fresh water systems with the site*

Fresh water service reservoir to serve Planning Areas 1 and 2 at a site identified in
Diamond Hill*

Water mains to connect the service reservoir to the boundary of the site*

The items marked with ‘*’ are now transferred to the new WSD managed PWP Item 085WC.

KTN/KTTS-DP

Similar to KTA-DP, most of the works within KTN/KTTS-DP are included in the Kai Tak
Nullab/Kwun Tong Typhoon Shelter Early Development Package (KTN/KTTS-EDP) which is
under Category Public Works Package (PWP) Item 465CL. The scope of works comprises:

C415/reportsietatapp_eia.a ' A-1
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Reprovisioning of: - .

the Cha Kwo Ling and Kwun Tong Public Cargo Working Areas

the To Kwa Wan Typhoon Shelter

the Kwun Tong Typhoon Shelter

temporary pier facilities for landing of liquid chlorine

ASDE radar station and equipment

mooring buoys
emolition and reprovisioning of the: -

the Kwun Tong Vehicular Ferry Pier

the Kwun Tong Passenger Ferry Pier-
* the Kwun Tong Public Pier
Construction of sections of the Kwun Tong Nullah
Access roads to these new marine facilities and public transportation facilities at ferry
piers
Treatment of contaminated seabed sediments in Kai Tak channel and if necessary Kwun
Tong typhoon shelter
Reclamation of the waterway between Kwun Tong and the KTA Runway and the basic
supporting infrastructure for temporary uses
Nominal infrastructure on the KTA. runway and south apron for temporary uses
Seawalls
Marine Refuse Transfer Station
Diversion and/or protection of submarine water supply pipelines and other utilities
Local roads, drains, and infrastructure to serve the CWA. development and the sites
designated to provide noise screening buildings (Sites 8B and 8C)
Basic infrastructure (water supply, electric supply, sewers and drains) to the site of the
reprovisioned piers and temporary use sites
Hinterland drainage improvements in connection with the reclamation works
Roads, drainage and basic infrastructure to serve development in Areas 7 and 8*
Part of Trunk Road T2 which will improve accessibility to the CWA, and which is part
of the strategic road network linking Central Kowloon Route and Western Coast Road*
A second fresh water service reservoir, together with connecting pipework between
supply source and SEKD*

* ¥ {J % *® ¥ * ¥ %

The items marked with “** are not yet included in the approved PWP item,

KBRI1-DP

All work packages within KBR1-DP are included in the Kowloon Bay Reclamation - Early
Development Package (KBR-EDP) which is under Category Public Works Package (PWP) Item
482CL. The scope of works comprises:

Demolition of Kowloon City vehicular ferry, passenger ferry and public piers
Reclamation and seawall works including dredging and preloading on areas reserved for
major highways. Filling materials comprise imported marine sand, public dump material
or suitable fill obtained from land-based sources

Demolition of the Hong Kong and China Gas Company (HKCGC) naphtha unloading
pier. Reprovisioning will be done by HKCGC at a point near the southern end of the
runway

Reprovisioning of gas pipeline and facilities (by HKCGC)

Construction of a typhoon shelter to replace the existing To Kwa Wan Typhoon Shelter

C415/reports\ela\app_eia.a A2




. Removal of a section of the existing To Kwa Wan Typhoon Shelter breakwater

. Extension of KTN, Kowloon Bay Box Culvert and a number of stormwater culverts
through the new reclamation

. Install sewerage network and part of the Trunk Sewer from San Po Kong to To Kwa
Wan '

. A section of Trunk Roads T1/T2 linking the proposed Central Kowloon Route (CKR)
and the Hung Hom Bypass to the road network in SEKD and the proposed Western
Coast Road in Tseung Kwan O

. Essential district and local distributor roads including their connection through to
existing roads along the western boundary of the site, and related drainage

. Existing drainage improvements

. Relocation of Government mooring buoys within the Study Area

. Relocation of the water space for the Eastern Quarantine and Immigration Anchorage

. Replacement facility for Ma Tau Kok public pier

. Install water supply distribution network

KBR2-DP

The KBR2-DP works have been proposed to be included in an approved PWP item. The scope
of works comprises:

. Reclamation of the harbour from the limit of the KBR1 limit to a point at the existing
Hung Hom waterfront and across to the south-east end of the existing Kai Tak runway

. Construction of seawall and promenade along new seafront

. Construction of new saltwater pumping station (SWPS) and connecting mains to replace

Tai Wan SWPS

Diversion of cross-harbour water main

Reprovisioning of Police SDU pier (outside SEKD)

Construction of Roads DS, D6, L5, 1.7 P1 (part) and P2

Construct drainage, sewers and services

Diversion of 132kV cables and erosion protection (by others)

Construction of Kai Tak Nullah extension

» L 2 » » » [ ]

Redevelopment Packages

The redevelopment packages involve restructuring of adjoining urban existing areas, including
Priority Areas P1, P2, and P3.

Priority Area P1 is located in the north eastern part of Ma Tau Kok adjacent to KTA. This area
is bounded by Kowloon City Road to the west, KTA to the north, Kowloon Bay to the east and
by San Shan Road, San Ma Tau Street, Long Yuet Street and Kwei Chow Street, which define
the southern boundary of the are.

Priority Area P2 is bounded in the north by Chi Kiang Street, in the west by Ma Tau Wai and
To Kwa Wan Road, in the south by Bailey Street and in the east by the newly constructed road
linking Yuk Yat Street to Sung On Street.

Priority Area P3 is located in the extreme south-western corner of the Study Area. It is bounded
to the north-west by Chatham Road North, to the north-east by Station Lan d and to the south
east partially by Dock Street as well as the rear boundaries of residential plots along Whampoa
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Street,

The south-western edge of the area is formed by the Study Area boundary along

Winslow Street, Hung Hom South Road and the adjacent Hung Hom Reclamation Area.]

The specific objectives of the restructuring proposals are:

To improve the urban environment and urban layout by replacing old and run-down
areas with new development which is properly planned and provided with adequate
transport and other infrastructure and community facilities

To minimise the problems of social disruption by ensuring that adequate arrangements
are made for rehousing of domestic tenants and compensation of business tenants

To achieve better utilisation of land in the urban area by thinning out population from
over-crowded areas and making land available to meet various development need
including housing

To avoid major problems of urban decay in the long term

A summary programme of development of KTA, KTN/KTTS, KBR1 and KBR2 and Priority
Area redevelopment are provided in the following Table.
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Tabie Al

Summary Programme of KTA, KTN, KBR1, KBR2 Development Packages
and Priority Area Redevelopment Packages

R R

1. KTA DEVELOPMENT PACKAGE

1998-1999

Remediation to contamination within KTA
Demolition and site preparation works - Area 1
Site development: Areas 1T, 4L

1999-2000

Remediation to contamination within KTA
Demolition and site preparation works - Area 1
Establishment of Crushing Plant

Site development; Areas 14, 1B, 1C, 1D, 1F

2000-2001

Remediation to contamination within KTA

Lay interim services - Area 1 .

Construct Kai Tak Nullah (]KTN) diversion - 1st stage

Caonstruct Roads DIN, LIN, L2N, D15, D4, 185,13, P15, D3 and 128

Lay roads/drains/sewers/mon government utilities - Areas 1 and 2

Construct water mains inside KTA Areas 1 and 2

Construct Service Reservoir No. 1 (Yuen Ling)

Construet rising sewer main/sewer pumping station

Construct existing drainage improvements (KTA)

Demolition and site preparation works - Area 2

Construct seawater intake system and upgrade Tai Wan Saltwater Pumping Station
Lay interim water mains outside KTA

Site development: Areas 1A, 1B, 1C, 1D, 1F, 24, 2B, 2D, 2E, 2F, 21, 2K, 2L, 47

2001-2002

Decommissioning of KTA

Construct KTN diversion - 1st stage

Construct Roads DIN, LIN, L2N, D1S, D4, L1S, L3, P18, D3 and 128

Lay roads/drains/sewers/non government utilities - Arcas 1 and 2

Construct D2 at grade over New Kai Tak Nullah

Construct Service Reservoir No. 1 (Yuen Ling)

Construct rising sewer main/sewer pumping station

Construct existing drainage improvements (KTA)

Demelition and site preparation works - Area 2

Construet seawater intake system and upgrade Tai Wan Saltwater Pumping Station
Lay water mains outside KTA

Site development: Areas 1A, 1B, 1C, 1D, 1F, 1], 2A, 2B, 2C, 2D, 2E, 2F, 21, 21, 2K, 2L, 4]

2002-2003

Construct K TN diversion - 1st stage

Construct Roads D18, D4, L1S,L3, and P1S

Lay roads/drains/sewers/non government utilities and landscaping - Areas 1 and 2
Construct D2 at grade over New Kai Tak Nullah

Construct Service Reservoir No. 1 (Yuen Ling)

Construct rising sewer main/sewer pumping station

Construet existing drainage improvements (KTA)

Demolition and site preparation works - Area 2

Construct seawater intake system and upgrade Tai Wan Saltwater Pumping Station
Lay water mains outside KTA

Construct D2 elevated link to Choi Hung Road

Construct Section of P1 north of 132

Construct KTN extension through runway

Site development: Areas 1A, 1B, 1C, 1D, IF, 1G, 1H, 1J, 24, 2B, 2C, 2D, 2E, 2F, 21, 27, 2K, 21,47

C415/reports\eia\app_eia.a A-5




Period -

|

Activity

2003-2004

Landscaping - Area 1

Construct D2 at grade over New Kai Tak Nullah

Demolition and site preparation works - Area 2

Lay water mains outside KTA

Construct D2 elevated link to Choi Hung Road

Construct Section of P1 north of D2

Construct T1 to Tate’s Carin

Carry out improvements to Concorde Road

Construet SEKT. railway depot - Area 2H

Site development: Areas 1G, 2B, 2C, 2D, 2E, 2F, 2H, 21, 2K, 2L

2004-2005

Construct D2 elevated fink to Choi Hung Road
Construct T1 to Tate’s Carin

Carry out improvemeunts to Concorde Road
Construet Concorde Road Flyover

Construct SEKL railway depot - Area 2H

Site development: Areas 2B, 2C, 2H, 4N

2005-2006

Construct D2 clevated link to Choi Hung Road
Construct T1 to Tate’s Carin

Construct Concorde Road Flyover

Construct SEKL railway depot - Area 2H

Site development: Areas 2H

2006-2007

Construct T1 to Tate’s Carin
Construct Concorde Road Flyover
Site development: Areas 4G, 4K

2007-2008

Site development: Areas 4G, 4H, 41, 4K

2008-2009

Site development: Areas 4G, 4H, 41, 4K

2. KTN/KTTS DEVELOPMENT PACKAGE

1998-1999

Reprovisioning of Eastern Quarantine Immigration Anchorage (EQIA) & Associated Works
Site Development: Area 4M

1999-2000

Nominal Infrastructure on Runway/South Apron (Government Uses)

Kai Tak Nullah Sediment Remediation

Reprovisioning of Eastern Quarantine Immigration Anchorage (EQIA) & Associated Works
Construet Temporary PFBP on Runway

2000-2001

Kai Tak Nullah Sediment Remediation -

Reprovisioning of Eastern Quarantine Immigration Anchorage (EQIA) & Associated Works
Construct Temporary PFBP on Runway

Site Development: Areas 44, 4E

2001-2002

Reprovisioning of Eastern Quarantine Immigration Anchorage (EQIA) & Associated Works
Construct CWA South East Arm/East Arm, Section 1

Scour Protection of Eastern Farbour Crossing

Construct New CWA Breakwater

Construct KTIN PCWA - North Side of Runway

Construct Public Landing Steps at CKL.

Construct Temporary Chlorine Unloading Berth on Runway
Construct New Vehicular Ferry Pier/Passenger Ferry Pier
Construct KBR1 Public Pier

Construct Seawalls for Fire Services Site/PFBP Site/RTS Site
Transfer Operations to Chlerine Unloading Berth on Runway
KTN Reclamation - Stage 1

Construct Kai Tak Nullah Diversion - 2nd Stage

Construct Typhoon Shelter Breakwater (West/East)

Site Development: Areas 44, 4D, 4E
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Period | = . . ] ‘ _ Activity

2002-2003 Construct CWA South East Arm/East Arm, Section 1

Construct New CWA Breakwater

Construet KTIN PCWA - North Side of Runway

Construct Public Landing Steps at CKL

Construct New Vehicular Ferry Pier/Passenger Ferry Pler

KTN Reclamation - Stages 1 and 2

Consolidation of KTN Reclamation - Stage 1

Construet Kowloon Bay Culvert Extension

Construct Typhoon Shelter Breakwater (East/Central)
Construct PFBP Site

Transfer Operations Kwun Tong Public Pier to KBR Public Pier
Construct MD RTS at Cha Kwo Ling Site

Demolish 1st Part Existing KTTS Breakwater

Demolish End of Runway

Construct CWA Central Anm/East Arim Section 2

Demolish Kwun Tong Public Pier/Vehicular Ferry Pier/Passenger Ferry Pler
Demolish Taxiway Bridge

Site Development: Areas 4D, 8E

2003-2004 Transfer Kwun Tong PCWA to North Side to Runway
Transfer MD RCP to Cha Kwo Ling Site

Construct North West Portion of CWA

Construct Roads and Drains

Demolish Existing KTTS Breakwater (rem)

Kwaun Tong TS Reclamation (North)

KTN Reclamation - Stage 2

Consolidation of KTN Reclamation - Stages 1 and 2
Construct Kowloon Bay Culvert Extension

Construct Typhoon Shelter Breakwater (Central}
Construct Typhoon Shelter Mooring Dolphins

Move Existing Mooring Buoys to New Typhoon Shelter
Transfer Kwun Tong Typhoon Shelter to New TS
Construct Eastern TS Breakwater at Yau Tong
Construct PFBP Site

Construct Refuse Transfer Station

Construct Western Portion of T2 (CKR to 23 Roundabout)
Construct Central Portion of T2 (D3 Roundabout to KT}
Site Development: Arcas 8D, 8E

2004-2005 Transfer MDD RCP to Cha Kwo Ling Site

Transfer Operations from 60M of CKL PCWA to Runway
Construct North West Portion of CWA

Consolidation of KTN Reclamation - Stages 1 and 2
Construct Kowloon Bay Culvert Extension

Lay Water mains - KTN & KTTS

Lay Sewer Mains - KTN

Kwun Tong TS Reclamation {(North)

Consolidation of Kwun Tong TS Reclamation (North)
Area 8B (West Section) Reclamation

Consolidation of 8B (West Section) Reclamation
Complete CWA South Basin

Complete Final Section of Kwun Tong Nullah Extension
Construct CWA Pavement (South Basin)

Construct Temporary Decking for CKL PCWA (150 m)
Install ASDE Radar Station and Equipment

Construct Refuse Transfer Station

Lay Road Drainage/i.ocal Water mains/Local Sewers/Non Government Utilities (Areas 4 and 7)
Construct Roads/Ramps D3, P2 and D5 (part)

Construct Western Portien of T2 (CKR to D3 Roundabout}
Construct Central Portion of T2 (D3 Roundabout to KT)
Site Development: Areas 4B, 4F, 84, 8D
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| Period

Activity

2005-2006

Demolish Temporary KTIN PCWA Berth

Lay Water mains - KIN & KTTS

Lay Sewer Mains - KTN

Kwun Tong TS Reclamation (North)

Consolidation of Kwun Tong TS Reclamation (North)

| Kwun Tong TS Reclamation (South)

Consolidation of Kwun Tong TS Reclamation (South)
Consolidation of 8B (West Section) Reclamation

Area 8B (CKL Section) Reclamation

Consolidation of 8B {CKIL Section) Reclamation

Transfer Operations from Temporary KTN PCWA to South Basin
Transfer CKL PCWA to South Basin & Temporary Deck
Complete New CWA North Basin

Construct Section Road D7 Adjacent to Area 8B

Construct Roads L15, L16 and L.17

Lay Road Drainage/Local Water mains/Local Sewers/Non Government Ulilities (Areas 4 and 7)
Construct Roads/Ramps D3, P2 and D5 (part)

Construct Western Portion of T2 (CKR to D3 Roundabout)
Construct Central Portion of T2 (D3 Roundabout to KT)
Construct Eastern Portion of T2 (Kwun Tong to Cha Kwo Ling)
Site Development; Areas 4B, 4F, 7F, 8A

2006-2007

Cdnsolidation of Kwun Tong TS Reclamation (North)

Kwun Tong TS Reclamation (South)

Consolidation of Kwun Teng TS Reclamation (South)

Consolidation of 8B (West Section) Reclamation

Consolidation of 8B (CKL Section) Reclamation

Complete New CWA North Basin

Construct CWA Pavement (North Basin)

Transfer Operations from 150 m PCWA to North Basin

Reprovision CWA Administration Building

Construct Section Road D7 Adjacent to Arca 8B

Construct Roads L15,L16 and L17

Lay Road Drainage/Local Water mains/Local Sewers/Non Government Ulilities (Areas 4 and 7)
Construct Roads/Ramps D3, P2, P2 (part), D5, D5 (part), L11 and D7 (Remainder)
Construct Eastern Portion of T2 (Kwun Tong to Cha Kwo Ling)

Construct Service Reservoir No. 2

Site Development: Arcas 4B, 7E, 7F, 8A, 8F, 8G, 8H

2007-2008

Kwun Tong TS Reclamation (South)

Consclidation of Kwun Teong TS Reclamation (South)
Consolidation of 8B (CKL Section) Reclamation

Reprovision CWA Administration Building

Demolish 150 m PCWA Berth in Typhoon Shelter

Construct Main Drainage

Demolish Existing CKL CWA Administration Building )
Construct Roads/Ramps D3, P2, P2 (part), D5, D5 (part), L11 and D7 (Remainder)
Landscaping (Areas 4 and 7)

Construct Service Reservoir No. 2

Construct Noise Screen Building

Site Development: Areas 4B, 4C, 74, 7B, 7E, 7F, 8B, 8F, 8G, 8H

2008-2009

Consolidation of Kwun Tong TS Reclamation (South)

Demolish Existing CKL. CWA Administration Building

Construct Service Reservoir No. 2

Construct Noise Screen Building

Site Development: Areas 4C, 74, 7B, 7C, 7E, 7F, 8B, 8F, 8G, 8H, 81

2009-2010

Consolidation of Kwun Tong TS Reclamation (South)
Construct Noise Screen Building
Site Development: Areas 4C, 7A, 7B, 7C, 7D, 8B, 8C, 8F, 8G, 81

2010-2011

Construct Noise Screen Building
Site Development: Areas 4C, 7A, 7B, 7C, 7D, 8C

2011-2012

Site Development: Area 7C
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Period Activity

3. KBR1 DEVELOPMENT PACKAGE '
1999-2000 Install New Submarine Gas Pipeline & Relocate
2000-2001 Install New Submarine Gas Pipeline & Relocate

Transfer Operations to FS Berth

Transfer Operations to PFBP on runway

Construet Existing Drainage Improvements - TKW/HE

Construct Existing Drainage Improvements - KB/KT
20012002 Relocate A36 Buoy as B Buoy

Relocate A38 Buoy Off Site

Relocate Mooring Buoys (37, 39 & 40)

Relocate Moorings in Kwun Tong Typhoon Shelter

Remove Buoys from Prohibited Area

Demolish Light & Navigation Barrier Dolphins

Relocate Eastern Quarantine and Immigration Anchorage

Preparation of SEKD Internal Disposal Pit

Install New Naphtha Pipeline and Relocate

Construet Naphtha Jetty

Construct Foundation Works for South Seawall (East)

Construct Kowloon Bay Typhoon Shelter East End

Construct Kowloon Bay Typhoon Shelter West End

Construct Existing Drainage Improvements - TKW/HH

Congstruct Existing Drainage Improvements - KB/KT
2002-2003 Transfer Operations KC Public Pier to KBR1 Public Pier

Transfer Operations to Naphtha Jetty

Demolish Existing Kowloon City Public Pier/Passenger Pier/Vehicle Ferry Pier

Demolish Cement Works Pier

KBR1A and KBR1B Reclamation

Construct Kai Tak Nullah Extension

Construct Kowloon Bay Culvert Extension

Construct Mooring Dolphins for Kowloon Bay TS

Transfer To Kwa Wan TS to Kowloon Bay TS

Construct Existing Drainage Improvements - TKW/HH

Extend D3 & D4 & Local Connections to Kai Fuk Road

Construct Existing Drainage Improvements - KB/KT
2003-2004 Construct Trunk Sewer

KBR1A and KBR1B Reclamation

Consolidation of KBR1A and KBR1B Reclamation

Construct Xai Tak Nullah Extension

Construct Kowloon Bay Culvert Extension

Construct Existing Drainage Improvements - TKW/HE

Construct Existing Drainage Improvements - KB/KT
2004-2005 Construct Trunk Sewer

Construct Extension of Road D1 to San Ma Tau St.

KBRI1A and KBR1B Reclamation

Consolidation of KBR1A and KBR1B Reclamation

Construct Kai Tak Nullah Extension

Construct Xowloon Bay Culvert Extension

Construct T1/T2 - CKR to Roundabout & Kai Fuk Road

Construct C. K. R. (Portal & Approach)

Site Development: Area 3A
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. Period

Activity

2005-2006

Construct D1 & Link to Hung Hom Road

Construct Other Roads & Widening of TKW Road
Construct Elevated Section of P1 over T2

Lay Local Water mains/Local Sewer/Road Drainage/Non Government Utilities
KBR1A Reclamation

Consolidation of KBR1A and KBR1B Reclamation
Construct T1/T2 - CKR to Roundabout & Kai Fuk Road
Construct Road £10 & Connection to Kai Cheung Road
KBRIC (Areas 3 & 5) Reclamation

Construct Seawall for KBR1

Consolidation of KBR1C (Areas 3 & 5) Reclamation
Construct C.K.R. (Portal & Approach)

Site Development; Area 3A

2006-2007

Construct D1 & Link to Hung Hom Road

Construct Other Roads & Widening of TKW Road
Construct Elevated Section of P over T2

Lay Local Water mains/Local Sewer/Road Drainage/Non Government Utilities
Construct P1 at Grade )

KBRI1A Landscaping

Consolidation of KBR1A Reclamation

Construct T1/T2 - CKR to Roundabout & Kat Fuk Road
Construct Road L10 & Connection to Kai Cheung Road
KBRIC (Areas 3 & 5) Reclamation

Construct Seawall for KBR1

Consolidation of KBRI1C (Areas 3 & 5) Reclamation
Construct Main Drainage

Construct C.K.R. (Portal & Approach)

Site Development: Area 3A

2007-2008

Construct Elevated Section of P1 over T2
Lay Local Water mains/Local Sewer/Road Drainage/Non Government Utilities
Construct P1 at Grade

‘| Construet D5 & Bailey St. Extension

KERI1C Landscaping

Consolidation of KBR1C (Areas 3 & 5) Reclamation
Construct Main Drainage

Site Development: Areas 3A, 3C, 3D

2008-2009

Construct D5 & Bailey St. Extension

KBRIC Landscaping

Consolidation of KBR1C (Areas 3 & 5) Reclamation
Site Development: Areas 3A, 3B, 3C, 3D, 5A, 5B

2009-2010

Construct D5 & Bailey St. Extension
KBRIC Landscaping
Site Development: Areas 3B, 3C, 3D, 3E, 5A, 5B

2010-2011

Site Development: Areas SA, 5B, 5C

2011-2012

Site Development: Areas 54, 5B, 5C

4. KBR2

DEVELOPMENT PACKAGE

2004-2006

Re-provide Police SDU Pier Off Site
Existing Drainage Improvement

2006-2007

Reclamation of KBR2 (Area 5) - 1st stage

Reclamation of KBR2 (Area 5) Consolidation - 1st stage
Divert Submarine Freshwater Pipes

Transfer Police SDU facilities Off Site

Demolish Existing Police SDU Pier in KBR2

Divert Submarine 132kV Cables
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Pedod . , o Activity

2007-2008 Reclamation of KBR2 (Area 5) Consolidation - 1st stage
Reclamation of KBR2 (Arez 5) - 2nd stage

Construct Temporary Access Road to KBR1 Pier
Construct Public Pier

Transfer Operations from Kowloon Bay TS to New TS
Demolish Kowloon Bay TS Mooring Dolphins
Construct KBR South Seawall Central (Area 6)
Reprovisioning Police, F.S. Berths & IEIM7

2008-2009 Reclamation of KBR2 (Area 5) Consolidation - 1st and 2nd stages
Transfer Operations from KBR1 Public Pier to New Pier '
Transfer PFBP to New PFBP

Demolish KBR1 Public Pier

Demolish PFBP, Chlorine Berth & Naphtha Jetty

Reclamation for KBR2 (Area 4A)

Reclamation for KBR2 (Area &)

2009-2010 Reclamation of KBR2 (Area 5) Consolidation - 2nd stage

Construct Seitwater Pumping Station

Construct Main Drainage

Construct D5, D6 & L5

Lay local water mains/sewers/road drainage/non government utilities
Landscaping

Reclamation for KBR2 (Area 4A) and Consolidation

Reclamation for KBR2 (Area 6) and Consolidation

Construct Kai Tak Nullah Extension

Site Development: Area 5D, 5E, 5F,

2010-2011 Construct Saltwater Pumping Station

Construct Main Drainage

Construct D5, D6 & L5

Lay local water mains/sewers/road drainage/non govemment utilities
Landscaping

Reclamation for KBR2 (Area 4A) and Consolidation

Reclamation for KBR2 {Area 6) and Consolidation

Site Development: Areas 5D, 5E, 5F, 5G

2011-2012 Construct Main Drainage

Reclamation for KBR2 Consolidation (Area 6)
Construct KBR South Seawall East {(Area 6)
Construct Roads and Drains (Area 6)
Construct P2 in KBR2

Metropolitan Park Development

Site Development: Areas 5D, 5E, 5F, 5G

2012 -2013 Reclamation for KBR2 Consolidation (Area 6)
Construct P2 in KBR2

Metropolitan Park Development

Site Development: Areas 5D, 5G, SH

2013 -2014 Site Development: Areas 5G, SH, 64, 6B, 6C, 6D, 6E, 6F, 6G, 6H

2014 - 2015 Site Development; Areas 6A, 6B, 6C, 6D, 6E, 6F, 6G, 6H

2015-2016 Site Development; Areas 64, 6B, 6C, 6D, 6E, 6F, 6G, 6H, 61

2016 - 2017 Site Development: Areas 64, 6B, 6C, 6D, 6E, 6H, 61

5. PRIORITY AREA REDEVELOPMENT PACKAGE
2000-2001 Demolish Old Buildings: Area P1A
20012002 Demolish Old Buildings: Areas P1A, P1C, P1E]

Drecant Existing User of Area P1G to New Site 2L
Construction: Area P1(v)
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Period [, Activity L ]

2002-2003 Demolish Old Buildings: Areas P1EL, P1G
Decant User of Area P1Gto New Site 2L,

Decant Residents from Old to New Sites (Areas 1D and 1F): P1B, P1F1, P11, P1J, P2A, P2B, P2C, P2D
Decant Residents from Old EMSD to New Site 4D

2003-2004 Demelish Old Buildings: Areas P13, P1E, P1F, P11, P1J, P2A, P2B, P2C, P2D
Decant Residents from Old to New Sites (Areas 1D and 1F): P1B, P1¥1, P11, P1], P2A, P2B, P2C, P2D
Construction: Areas P1(1), P1(ii), P1(iii), P1(iv), P1(m), P2(i), P2(ii), P2(iii), P2(iv)

2004-2005 | Demolilsh Old Buildings: Areas P1D, P1F2
Construction: Areas P1(1), P1(ii), P1(ii), PI(iv), P1(m), P23}, P2(i), P2(ii), P2(iv)

20035-2006 Construction: Areas P1(ii), P1(ii), P1{iv), P1(vi), P1{vii), P1{viii}, P1(m), P2(D), P2(iD), P2(iii), P2(v)
2006-2007 Construction: Areas P1(ii), P1(ii), P1¢vi), P1{vii}, P1{m), P2(iv)
2008-2011 Construction: Areas P1(ix)
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L-€

1998 | 1895 | 2000 | 2001 '2002 2003 | 2004 | 2005 [ 2006 | 200
ID | Task Name Start Finish __|Predecessors | [ [ L[ [T T T IT AT I LIETI{TLdq)]
1 AreaiA 0B/07/98 24/08/99 iy i
2 Contamination Remediallon Works (A) 06/07/98 06/10/38 o
3 Demolition of Exisling Bullding (HAECO & Luftansa) 11/01/99 11/08/99 E |
4 Break-up Pavement (1A) 12/08/89 24/00/99 8 |
5 Area 1B 16103195 23109199 -y
6 Demelitlon of Existing Bullding (HAECO Hanger 1 & 2} 15/03/99 25/07/99 .
7 Break-up pavement (1B) 27107199 23/09/09 16 n
8 |AreaiC 30/05/99 29/09/98 L4
9 Demolition of Existing Bullding (Substatlon D) 30/05/99 17/06/98 i
10 _Break-up pavement (1C) - 18/06/99 29/09/9819 m
11 Area 1D 06/07/98 09/03/99 iy
12 Contamination Remediatlon Works {C) 06/07/98 06/ 0/98 ]|
13 Demalition of Existing Bullding (HACTL1 Part) 03/01/99 31/01/99 1
14 Break-up pavement (1D) 01/02/99 09/03/991 13 1
16 | Area iE 01/05/39 16105189 v
16 Break-up pavement (1E) 01/05/99 15/05/89 ]
17 Area 1F 30/05/59 25108199 vy
18 Break-up pavement (1F) 30/05/99 25/09/99 |
18 |Area1G 14/01/99 26112158 ) l'—‘
20 Demolitlon of Existing Bullding (CPA Bik D & E elc) 14/01/99 26/11/99 _
21 Break-Up pavement (1) 30/11/99 26/12/69| 20 | {
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1898 | 1959 { 2000 | 2001 | 2002 j 2003 | 2004 | 2005 | 2006 | 200
ID  {Task Name Start Finish Predecessors il | ﬂ—l | U } Li I_U i ! J I r [ —|—l T4
43 |Area2G 06/07/38 0911100 V"'"—"‘"'—"V
4;1 Contaminatlon Remediation Works (B) 06/07/98 09/11/00 m : !
46 [AreazH 0H01/99 03/68/07 v— ' v
46 Contamination Remediation Works (A) - SVE or excavatl 01/01/99 07H2/00 m :
a7 Break-up pavement (2H) (By others) 1112102 28/02/03 N
48 Site Development - 2H {R1/Scheol/Raliway Depariment) 22/00/04 03/08/07 m
49 | Area 2i 08/07158 09/03/07 : v : : : v
60 Cenlamination Remediation Works (B) 06/07/98 09/11/00 “ :
61 Demalition of Exlsting Bullding {Terminal - Part) (By othe " 12/01/06 22/06/06 -
§2 Break-up pavemenl (21) (By CED) 23/06/06 08/03/07 1 51 “
53 |Area2J 06/07/98 0112/99 p—— :
54 Contaminatlon Remediation Works (C) 06/07/98 14/07/99 N
65 Break-up pavement (2J) 08/10/99 01/12/99 1
66 |Area2K 14106700 16108100 |- L. J
67 Break-up pavement (2K} 14/06/00 16/08/00 n
68 {Area2l 29/06/00 61/08/00 w
89 Break-up pavement (2L) 29/06/00 01/09/00 ¥
60 |Areadi 16/04/99 07/01i00 V—"‘V
61 Contamination Remediation Wprks (<) 16/04/99 14/07/99 . |
62 Break-up pavement (2K} 12112/89 07101100 |
63 |Areadl 06/07/98 11112499 L ¥ i
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APPENDIX C

HAECO and OCTF SITE HISTORY REVIEW QUESTIONNAIRE

Information Provided by:

Mr K W Lau (Facilities Engineering Superintendent, HAECO)

Mr C L Cheung (Clerk of "Works (Maintenance), HAECO)
Mr Peter A Kilgour (Ge:ral Manager (Finance), HAECO)
Mr Danny Ho (OCTF)

Recorded by:

MGibbs

Date of interview/site visit: 18 September 1996 (HAECO) and 23 September 1996 (OCTF)

[ Information: . - _

o QCTRE Y

CHAECQ.. o

Description of subject property and
adjacent properties

(size, location, status of
development)

Site size: approx 12,110 m?
Location: Kai Tak Airport, NKIL 5449

Site is bounded by Concorde Road,
Convair Drive, the maintenance
apron, and Comet Drive. The site is
adjacent to the OCTF Fuel Farm (to
the west), workshops and a carpark
(to the north), the CPA Building (to
the east), and the airport apron (to the
south). Total site area is 95,260 m>.

Description of current operations
at the existing property

Length of operation

Storage and handling of aviation fuel (jet
fue] and aviation gasoline) in bulk, and
with small quantity of aviation lubricant.

Since 1958 (38 years)

maintenance of aircraft, and overhaul
of aircraft engines and components

46 years

Historical land use

Not available

Prior to HAECO's presence, the site
was part of Kai Tak Airport. Fuel
storage was located at this site prior
to realignment of the runway during
Japanese occupation.

Business records, e.g., leases and
deeds, ownership details

site leased from Lands Department to
OCTF consortium since 1958

N/A

Has the facility (HAECO or
OCTF) received notices of
violation of environmental
regulations or public complaints of
nuisance?

To be checked against HK (EPD)
Regulations

1. Noise due to engine testing
(rectified 3 vears ago)

2. August '96 query from FSD about
improper CW collection container

3. August '96 query from EPD about
discharges into Victoria Harbour

Internal records of tank truck
spillage/ leakage

Type, duration and quantities

Hydrant leakage record provided.

Only small quantities that were
immediately cleaned up. Isolated
events,

Lists of registered Hazardous
Installations and other hazardous
practices as maintained by local
governments

Wasted o1l disposed by licensed
contractor. Ogcasionally used by FSD in
their fire drill.

DG Stores (all Categories 1 to 8).

Radiographic Room (for x-ray of jet
engines).

B\ \ed15\reports\eia\app-eia.c
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Information

OCTF

. HAECO .

Details of applications and
decisions concerning planning,
environmental health, building
control, etc.

According to FIK (EPD) Regulations
and Shell environmental guidelines.

N/A

Records of major renovation of
site, or rearrangement of
underground utilities, pipework/
underground tanks

Not available. Facilities being upgraded
from time to time since 1958,

Demolition of two fuel stations with
underground tanks, and one cyanide
destruction plant with underground
tank.

Plans showing locations of
underground storage tanks (and
further information) attached.

Record of drainage defects/ None August '96 query from EPD about
wastewater treatment malfunction discharges into Victoria Harbour
| BAECO/OCTF permits from EPD | N/A 1. Chemical Waste Producer
2. Discharge License to Victoria
Harbour WCZ (in process of
applying)
Have any areas on the site been N/A no

used for on-site disposal of wastes?

£\ \cd1bvreportsieiatapp-eia.c
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Please indicate whether the following materials have been used at this site

MATERIAL " |° - - YES/NO(QfYES, Method of Disposal')
| OCTF _ HABCO

Fuels Yes. Various sources. Yes. Waste aireraft fuel disposed of by (iD)

Lubricating oils, hydraulic fluid Yes. Various sources, Yes (lube oil and oil from aircraft engines).
Disposal by (ii).

Anticorrosive paints, thinners Tarks, pipelines and vehicles. Yes. Disposal by (ii).

Cleaning solvents No . Yes. Chemical cleaning rinsing water
disposed by (iii) afier treatment by mobile
treatment truck®.

Acids (diluted) No Historical disposal by lime pit (see plan).
Currently disposed of by (iii) after treatment
by mobile treatment truck?,

Asbestos - No Section of wall cladding (see plan).
Disposal by (ii). .

Transformer Oil (PCB) No Transformer in plating shop was removed by

contractor about 20 years ago. All existing
iransformers owned by CLP.

Coal, ash, oily tank and bilge sludges | Yes Qily sludge from engine cleaning, Disposed
of by (ii).
Finely divided meta] wastes No From machine shop. Disposed of by (i).
Electrical wiring Yes Disposed of by (i).
Low-level radioactive waste No None.
Wood preservatives No None.
Polyurethane foam N/A Disposed of by (1).
NOTES:
1 Methods of disposal include:
i) collection by a municipal solid waste collector
i) collection by a licensed chemical waste collector (Enviropace and Dunwell)
iif) disposal at sewage drain in liquid form
iv) “disposal at storm drain in liquid form
v) burial at pits within the site.
2 Mobile treatrment truck uses a neutralizing tank followed by activated charcoal filter to reduce BOD, COD and phenols

to standards in the Technical Memorandum, Used charcoal filter disposed by method (ii) above,

£\..\cd15\reports\eia\app-eia.c C-3
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APPENDIX D
Sample FDM Model Qutput File (Dust Impact During Demolition Stage)

i

FUGITIVE DUST MODEL (EDM)
VERSION 95279
OCT, 1895

DATE AT START OF RUN: 04/21/98 TIME AT START OF RUN: 13:01:47.92

RUN TITLE:

{838000.,
1

PHXAB

INPUT FILE NAME: phxab.IN
QUTPUT FILE NAME: phxab.OUT
PLOT OUTPUT WRITTEN TO FILE NAME: phxab.DAT

CONVERGENCE OPTION 1=0FF, 2=0ON 1
MET OPTION SWITCH, 1=CARDS, 2=PREPROCESSED 1
FLOT FILE OUTBUT, i=NO, 2=YES 2
MET DATA PRINT SWITCH, 1=ND, 2=YES 1
POST~PROCESSOR OUTPUT, 1=NO, 2=YES 1
DEP. VEL./GRAV. SETL. VEL., 1=DEFAULT, 2=USER 1
PRINT 1-HOUR AVERAGE CONCEN, 1=NO, 2=YES 2
PRINT 3-HOUR AVERAGE CONCEN, 1=NO, 2=YES 1
PRINT 8-HOUR AVERAGE CONCEN, 1=NO, 2=YES 1
PRINT 24~HOUR AVERAGE CONCEN, 1=NO, 2=YES 1
PRINT LONG~TERM AVERAGE CONCEN, 1=NO, 2=YES 1
BYPASS RAMMET CALMS RECOGNITION, 1=NO, 2=YES 1
READ HOURLY EMISSICON RATES, 1=NO, 2=YES 0
NUMBER OF SOURCES PROCESSED 34
NUMBER OF RECEPTORS PROCESSED 1
NUMBER OF PARTICLE $I2E CLASSES 5
MUMBER OF HOURS OF MET DATA PROCESSED 1
LENGTH IN MINUTES OF 1-HOUR OF MET DATA 60.
ROUGHNESS LENGTH IN CM 100.00
SCALING ERCTOR FOR SOURCE AND RECPTORS 1.0000
PARTICLE DENSITY IN G/CM**3 2.50
ANEMOMETER HKEIGHT IN M 10.00
GENERAL PARTICLE $IZE CLASS INFORMATION
GRAV. FRACTION
BARTICLE CHAR. SETTLING DEPOSITION 1IN EACH
SIZE DIA. VELOCITY VELOCITY SIZE
CLASS (UM) {M/SEC) (M/SEC} CLASS
1 1.2500000 ke *x 0.0950
2 3.7500000 u *x 0.1050
3 7.5000000 >k > 0.1600
4 12.5000000 e > 0.1400
5 22.5000000 x * 0.5000
*+ COMPUTED BY FOM
RECEPTOR COORDINATES (X,Y,Z)
821000., 2.) |
SOURCE INFORMATION
ENTERED EMIS. TOTAL
RATE (G/SEC, EMISSION WIND
_ G/SEC/M OR RATE  SPEED X1 Y1 X2
TYPE G/SEC/M**2) |G/ SEC) FAC. M) {M) (M)
3 0.000015970 0.51104 0.000 838420. 820328. 200.
3 0.000015970 0.63880 0,000 838224. 820420, 200.
3 0.000015970 0.97736 0.000 837576. 820540, 204
3 0.000015970 0.70268 0.000 B37724. 820620. 220.
3 0.000015970 0.45994 0.000 838376. 821104. 160.
3 0.600015970 0.15331 0.000 B38876. 820808. 120
3 0.000015970 0.51743 0.000 8§39120. 821000. 324
3 0.00001597C 0.344%5 0.000 839016. 820772 180.
3 0.000015970 0.05826 0.000 838940. 820672, 48.
3 0.000015970 C.63880 0©.000 838835. 820%80. 200.
3 0.000015970 0.38328 0.000 8383%22. 82:100. 120.

Y2

HEIGHT
(M)

WIDTH
(M)



" " Sample ISCST Model Qutput File (NO, Impact During Contamination Remediation Stage)

£-a

1

ISCST - (DATED 90346}

IBM-PC VERSION (2.05}

(C} COPYRIGHT 1990, TRINITY CONSULTANTS, INC.
SERIAL NUMBER 5792 SOLD TO C.E.S.

RUN BEGAN ON 04-21-98 AT 15:27:22

¥k NOZ, 25m

CALCULATE ([COMCENTRATION=1,DEPOSITION=2}

RECEPTOR GRID SYSTEM {RECTANGULAR=1 OR 3, POLAR=2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTAMGULAR=1, POLAR=2}
TERRAIN ELEVATIONS ARE READ {YES=1,NO=0}

CALCULATICNS ARE WRITTEN TO TAPE (YES=1,NO=0}

LIST ALL INPUT DATA {NO=0,YES=},MET DATA ALSO=2)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:
HOURLY {YES=1,NO=0}
2-HOUR {YES=1,NO=0}
3-HOUR (YES=1,NO=0}
4~HOUR (YES=1,NO=0}
6-HOUR {YES=1,NOC=0}
8-HOUR (YES=1,NO=0)
12-HOUR {YES=1,NO=0}
24-HOUR {YES=1,NO=0}
PRINT °'N'-DAY TABLE(S} {YES=1,NO=0}

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERICDS ARE

SPECIFIED BY ISW(7) THROUGH ISW({l4}):
DAILY TABLES (YES=1,NO=0)
HIGHEST & SECOND HIGHEST TABLES ({YES=1,NO=0}
MAXIMUM 50 TABLES (YES=1,N0=0)

METEOROLCOGICAL DATA INPUT METHOD {PRE-PROCESSED=1,CARD=2}
RURAL-URBAN OPTION (RU.=0,UR. MODE 1=1,UR. MODE 2=2,UR. MODE 3=3}
WIND PROFILE EXPONENWT VALUES (DEFAULTS=L,USER ENTERS=2,3)
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS=1,USER ENTERS=2, 3}

SCALE EMISSTON RATES FOR ALL SOURCES (NO=0,YES>0)

‘PROGRAM CALCULATES FINAL PLUME RISE ONLY {YES=1,NO=2)

-

PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,NO=1)

PROGRAM USES BUOYANCY INDUCED DISPERSION {YES=1,N0=2)
CONCENTRATIONS DURING CALM PERIODS SET = 0 (YES=1,NO=2)
REG. DEFAULT OPTICON CHOSEN [YES=1,N0=2)

TYPE OF POLLUTANT TO BE MODELLED (1=502,2=0THER)

DEBUG OPTIOM CHOSEN (YES=1,N0=2)}

ABOVE GROUND {FLAGPOLE) RECEPTORS USED (YES=1,N0=0)

NUMBER OF INPUT SOURCES

IsW(i}
ISH(2)
ISH(3)
ISHW({4)
ISW(5)
IsW{6)

ISH{T)
ISH(8)
ISW(9)

ISH(10)

1SK(11)

ISW(12)

ISH(13)

ISW(14)

ISW(15)}

1SW{16)
ISW{17)
1Sw{lg}
ISW({19)
I8W({20}
1SW(21)
1SW(22)
ISW{23)
ISW{24)}
ISH{25)
ISH{26)
ISH{27}
IsW{28)
ISH(29)
ISH{30)
ISW(31)
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" Sample ISCST Model Qutput File (NO, Impact During Contamination Remedialion Stage)

{DEGREES KELVIN PER METER)

STABILITY WIND SPEED CATEGORY

CATEGCRY 1 2 3 4
A -00000E+00 . 00000E+00 .00000E+00 .00000E+00
B .Q0000E+00Q . 00000E+00Q - C00QQE+00 .D000CE+00
C .00C00E+00 .00000E+00 .00000E+00 .0000GE+00
D . 00000E+00 .00000E+00 -0000CE+00 . 00000E+00
E .20000E-01 .20000E-01 .20000E-01 .20000E-01
F .35000E-01 .35000E-01 -35000E-01 .35000E-01

wx%x NOZ, 25m

5 6
.00000E+00D .00000E+00
.00000E+00 . 00D00E+Q0
.00000E+0Q0 .00000E+00
. 00000E+00 .00000E+00
.20000E-01 .20000E-01
.35000E-01 . 35000E-01

LR L

X, Y-COORDINATES OF THE CENTER OF THE POLAR RECEPTOR GRID (METERS) = ( 838320., 820400.)

*+% RANGES OF POLAR GRID SYSTEM **+

[METERS)
50.0,
**+ RADIAL ANGLES OF POLAR GRID SYSTEM ***
(DEGREES)
360.0,
e+ NOZ, 25m
* RBOVE GROUND RECEPTOR HEIGHTS IN METERS *
* FOR THE RECEPTOR GRID *
DIRECTION / RANGE {METERS)
(DEGREES) / 50.0
360.0 / 25.00000
1
*h: NOZ, 25m
++% SOURCE DATA *++
7
N EMISSION RATE

TEMP.

EXIT VEL.

LE &g



L=a

*Sample ISCST Model Cutput File (NO, Impact During Contamination Remediation Stage)

e T T T T o N T

CALM HOURS
CALM HCOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALMvHOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURs
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM [IOURS
CALM HOURS
CALM HHOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS

(=1}
(=1}
{=1}
(=1}

(=1}

{=1)
(=1)
{=1)
{=1}
(=1}
(=1)
(=1}
(=1}
(=1}
{=1]
(=1)
(=1}
(=1}
(=1)
(=1)
(=1}
(=1}
[=1)
[=1)
(=1}
{=1)
(=1}
(=1}
(=1
(=1}
{=1}
(=1)
(=1}
{=1)
{=1]
(=1)
(=1}
(=1}
{=1})
(=1}
(=1}
(=1}
(=1}
(=1}
(=1}
(=1)
(=1}
(=1}
(=1}
(=1}

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
ECR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DRY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
LAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY

140
141
142
143
144

145
146
148
149
150
153
157

158
162
167
171
174

175
177

189
190
194

195
196
197

204

208
212
215
2té6
217

222
225
228
231

237

238
243
244
245
247
248
254
255
256
257
259
264
266
2171

T T I R e o R R I A A R ]

CO0OQOCHOOOROOQOLCOOCOOFRCOOoO0O000000OoOFOOOOOOO0COLOOoo
COOQOOoCOOHOLLCOOFHCOO0OoOODODOHHOOHODOFOOOOLOCODOOOHFODDOODOOOOO
COOOoOFRFDOOS OO0 C-~DOoOOoHOOOOMOoOoOoOOOLOoOOCO0OOROOOHODOOFOFOOD
O0OQOCOCOoCOoO0OO0OCOoOO0OOoO0CCRDCLOFLDLOCOMFMFODCOQOOHODOOCSOO0OOOCOHFOOSOOD
OO OQCOQOOHOQCOOoOOFODLDOLOOOLOLOROOOHFOOCOCORROO0DO0O0OOODoO0OCO000OC
COoOCO0O0O0oCOoOOoOoOCOoOOCLLOHOODOOORDOOOFRFOoOCCODOCOOOCD=HOODODOOORO
OO0 oO= o000 QoOo Do OOoOQOFOOOOOOOLOoDOOCO0OOoHFOOooOHD
OCOoOFOOOLOOo0ODOrrCoOO0DDCO00OHOOODoCCOOROOHOFOCOOOOrROCRD
COoOQOFRFOoOoOOOO0OQOOCOCOO00COCCOOCORDOO00O0DOOOHSOLORLODOOOHFODO
COCOOHOSOCOOOOOCOS =~OODDOOOOLORLOOOOODQOOOCOODODO0OCOOCLOOOCOOO
COO0LCO0000COoOO0oO0OLL Lo OCRLODOOLCODOCOLOOOCDoDO0O0OC22000

CO0OoOCOoO0OOCOOOOCC OO0 COO0DOO0O0CCORERDFOOLOLOLOCOLOCCOD

CHOQOODOOO0OCOO0OQOCO00C0COOLLLOLEOLOOOLOOCOOoO00O0ODOOCOCO0D0OC0C

COCoOo0OO0OOCOQEOLOLOOoOCoOOo0DCOoO00CLOOOOQOCRLOOFFDDOORROQLOOCoOOOODRD

QOOCOoOO00O00COOrRO0OOCOOHORDOOODOOOO0000OCOOoODOO0OOOoOO000CODO0OD0

CCOCOoO0QOLOOoOOoOROCOO0OCO0OCOOCLLODDDOOOCRLOCOCOODHFOCOCOODCRLOOoOOCORCD
COoOCOOoO OO OOCOUOIL OO0 CCOO0DOOLOFOOOCOHOoOOCLOLOOCOODO

COOQCOOoOO0O0COoOoOOOLOCOCoOOOOoO0OoO0O0CoOOLOO0OLOLDooOORROCOLOLOCOLOLOODO

CCCOOCOO0C0000ODOOHCCOO0OO0OTCOC000000COO0OQLOSCLOLO0O0OO0COHOO0

HOOQOOCoODDOoOOOoOOOO0COOooOOoO0CoRRDOC0OO000COCCOoO0OO00ODOC OO0 HO

COoO000OOoOoCoO0oOCOoC OO0 OHFCOODOOOOCOoOO0ODODO0OO0DDODOOCCOOO0O0

CCOoO0OCOoOOHFOCOO0OOCCOOCOFHFODODLOOCFOOOHOODOOODO0OOOOOO0OOOOC0OH

FOCOoOOoOCOoO0O0RORQOFFCODCOLOOOOROOOLOOCODODOO00OoCOOC00ODOCOOM
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"Sample ISCST Model Output File (NO, Impact During Contamination Remediation Stage)
360.0 / .35844
1 , HIGH
1-HR
SGROUPE 1 r
44 NO2, 26m +hh 1
* HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) *
* FROM ALL SOURCES * .
* FOR THE RECEPTOR GRID *
* MAXTMUM VALUE EQUALS 28.47692 AND OCCURRED AT { 50.0, 360.0) *
DIRECTION / " RANGE [METERS)
{DEGREES) / 50.0
360.0 / 28.47692 { 87, 3) i
1 2ND HIGH |
1-HR i
SGROUPH 1 ‘
++4 NOZ, 25m sa :
* SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER] * |
+ FROM ALL SOURCES * !
* FOR THE RECEPTOR GRID * ;
+ MAXIMUM VALUE EQUALS 28.47692 AND OCCURRED AT ( 50.0, 360.0) *
DIRECTION / ' RANGE (METERS)
(DEGREES) / 50.0
360.0 / 28.47692 {187,.3)
1 HIGH
: 24-HR ;
_ SGROUPH 1
LR NOZ‘, 25m Ak ;
+ HIGHEST 24-HOUR AVERAGE CONCENTRATION {MICROGRAMS/CUBIC METER) . :
* FROM ALL SOURCES * |
* FOR THE RECEPTOR GRID * !
I
I
* MAXIMUM VALUE EQUALS 4.89796 AND OCCURRED AT { 50.0, 360.0) * i
|
DIRECTION / RANGE (METERS) i

[DEGREES) / 50.0
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* " Sample'ISCST Model Output File (Benzene Impact Duirng Contamination Remediation étage)

1

.

ISCST - (DATED 90346)

IBM-PC VERSION (2.05)

(C) COPYRIGHT 1990, TRINITY CONSULTANTS, INC.
SERIAL NUMBER 5792 SOLD TO C.E.S.

RUN BEGAN ON 04-21-98 AT 15:27:36

*++ Benzene, 25m

CALCULATE (CONCENTRATION=1, DEPOSITION=2)

RECEPTOR GRID SYSTEM (RECTANGULAR=1 OR 3, POLAR=2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR=1, POLAR=2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)

CALCULATIONS ARE WRITTEN TO TAPE (YES=1,NO=0)}

LIST ALL INPUT DATA {NO=0,YES=1,MET DATA ALSO=2}

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:
HOURLY ([YES=1,N0O=0}
2-HOUR [YES=1,NO=0)
3-HOUR (YES=1,NO=0}
4-HOUR (YES=1,NO=0}
6-HOUR ([YES=1,NG=0)
8~HOUR (YES=1,NO=0}
12~HOUR {YES=1,N0=0)
24~HOUR (YES=1,NO=0}
PRINT *N'-DAY TABLE(S) (YES=1,N0=0]

PRINT THE FOLLOWING TYPES OF "TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISW{l4):

DAILY TABLES (YES=1,NC=0}

HIGHEST & SECOND HIGHEST TABLES (YES=1,NO=0)

MAXIMUM 50 ‘PABLES (YES=1,6NO=0)
METEQROLOGICAL DATA INPUT METHOD (PRE-PROCESSED=1,CARD=2)

ISW(1}
ISH({2)
ISKH(3)
ISH{4)
ISH(5)
ISH{6)

ISW(7)
IswW{8)
ISW(9)
ISH(1Q)
ISW(il)
ISW{12)
ISW(13)
ISWH{14)
ISW(15)

ISW(16}
ISW(17}

wwn o

ko

0o

L]

IsKw{ig) =

IsW(19)

RURAL-URBAN OPTION (RU.=0,UR. MODE 1=1,UR. MODE 2=2,UR. MODE 3=3) ISH(20)

=
—
[
k..

rnon unn

toEonon

WIND PROFILE EXPONENT VALUES {DEFAULTS=1,USER ENTERS=2, 3} ISW({21)
VERTICAL POT. TEMP. GRADIENT VALUES {DEFAULTS=1,USER ENTERS=2, 3) 1sW(22)
SCALE EMISSION RATES FOR ALL SOURCES (NO=0,YES>0} ISH(23)
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES=1,NO=2} ISH{24)
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH [YES=2,NO=1)} I8W({25)
PROGRAM USES BUOYANCY INDUCED DISPERSION {YES=],N0=2) ISW{26)
CONCENTRATIONS DURING CALM PERIODS SET = 0 (YES=1,N0=2} ISW({27)
REG. PEFAULT OPTION CHOSEN (YES=1,NO=2) ISH({28)
TYPE OF POLLUTANT TC BE MODELLED (1=S02,2=0THER) Isw{29)
DEBUG OPTION CHOSEN {YES=1,N0=2) ISW{30)
"ABOVE GROUND ({FLAGPOLE) RECEPTORS USED {YES=1,NO=0} IsW({31) =
NUMBER OF INPUT SOURCES NSOQURC
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' "Sample ISCST Model Output File (Benzene Impact Duirng Contamination Remediation Stage)

~

X, Y-COORDINATES OF THE CENTER OF THE POLAR RECEPTOR GRID (METERS)

STABILITY
CATEGORY 1
A . 000COE+0D
B . 00QODE+00
C . 00Q00E+0D
D .00000E+00
E .20000E-01
r .35000E-01
1
*%%* Bepzene,
50.0,
360.0,
1
++* Benzene,
DIRECTION /
{DEGREES) / 50.0
360.0 / 25.00000

*+% Benzene,

gL-a

EMISSION RATE

{DEGREES KELVIN PER METER)

WIND SPEED CATEGORY

2
- 00000E+00
. 00000E+00
. 00000E+00
. 00000E+00
.20000E-01
.35000E-01

25m

3 q
.00000E+Q0 - 000Q0E+00
.00000E+00 .0000Q0E+00
.00000E+00 . 00000E+0C
. 00000E+ 00 .00000E+00
.20000E-01 .20000E-01

.35000E-01 .35000E-01

*** RANGES OF POLAR GRID SYSTEM **+*

**% RADIAL

25m

{METERS}

ANGLES OF POLAR GRID SYSTEM *+*

{ DEGREES)

* ABOVE GROUND RECEPTOR HEIGHTS IN METERS *

*

25m

FOR THE RECEPTOR GRID *

RANGE (METERS)

**% SOURCE DATA *++*

TEMP. EXIT VEL.

5 6
. 00000E+0QQ .00000E+00
. 00000E+00 -00GO0QE+00
.00000CE+00 .00000E+00D
.00000E+00 . 00000E+00
.20000E-01 .20000E-01
.35000E-M -35000E-01

LR 2

{ 838320., 820400.)
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* "Sample ISCST Model Output File (Benzene Impact Duirng Contamination Remediation Stage)

T T T T L T T T T e S

A

CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CARLM HOURS
CALM HOURS
CALM HOURS
CALM"HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS
CALM HOURS

{=1)
=1
{=1]
(=1}
(=1}
(=1)
(=1)
(=1)
{=1)
{=1)
(=1}
{=1)
(=1}
(=1}
(=1}
(=1)
(=1}
(=1}
(=1}
(=1}
(=1}
(=1)
(=1}
(=1)
(=1}
(=1}
(=1}
(=1}
(=1}
(=1)
{=1)
(=1}
(=1}
{=1)
(=1}
(=1}
(=1}
{=1}
{=1}
(=1}
(=1)
(=1)
(=1)

-(=1)

(=1)
(=1}
(=1)
{=1)
(=1]
{=L)

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
ECOR

DRY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
bAY
DAY
DAY
DAY
DAY
DRY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY
LAY
DAY
DRY
DAY
DAY
DAY
DAY
DAY
DAY
DRY
DAY
DAY
DAY
DAY
DAY
DAY

140
141
142
143
144

145
146
148
149
150
153
157
158
162
167

171
174

175
177
189
190
194

195
196
197

204

208
212
215
216
217
222
225
228
231
237
238
243
244
245
247
248
254
255
256
257
259
264
266
271

N % % o o o o s % % ko kR R ¥ N o o % o W % ko % % R e kR
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COQOOOFRFOOOOCDO000O0SHODOODODOOLOOSOQCOCOoOOCODOoOOOOCOO0OOOO0OO0O0Q00O0
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DOOOOOQOOOOI"’OOOGOQ""‘OOOOOOOOOOOOOOOOOO‘OODOOOOOOOOOO

COCO0COQOoOOQQODOOOOoOlCoOoOoOOCOOCoCCoOooCCoOoCoOoOFODOOOOODOoOOoOCOOOO

OCOQOCHOOCOOOO0OOOOTO0O000DO0O0OCOLOO0COOOoOooOoOFOCOCOoOOCOoOOOLOOO

COCOoOCOOoO0O000CCOCCOOOOLOOCOoOOLDOCDDoRDODOoOHOODOOCOOODSCOoC

OO0 O0O0DLOHCOoOOLOOROOO00C00OODOOOCRLOOOoOODOOO0OODO0000

HOQOOoOOOLOOOOOODCOOOODOoDOoOOOLOOCOOOLOOOoOOLOoOoLoOOOLOoOOoCOoOCoLOorO

0
0
0
0
0
0
0
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Q
0
0
0
0
0
0
(4]
0
0
0
0
0
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0
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0
0
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0
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0
Q
0
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~ Sample ISCST Model Output File (Benzene impact Duirng Contamination Remediation Stage)

Ll=a

360.0 /

DIRECTION /
{DEGREES) /

37.02531 { 87,

* SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGﬁAMS/CUBIC METER)
* FROM ALL SOQURCES *
* FOR THE RECEPTOR GRID *

3)

*++ Benzene, 25m

* MAXIMUM VALUE EQUALS

37.02531 AND OCCURRED AT |

RANGE (METERS)

SN FRT— .ﬁw,-.} Pt

ZND HIGH
1-HR
SGROUPH 1

37.02531 (187,

31

RUN ENDED ON 04-21-98 AT 15:27:48






APPENDIX E SOIL PERMEABILITY DATA

Additional analyses of a total of 47 residual Phase 2 soil samples were undertaken in March 1998.

The soil analyses include:

Bulk density (BS 1377: Part 2: 1990)

Total porosity (BS 1377: Part 2: 1990)

Air content (BS 1377: Part 2: 1990)
Permeability (BS 1377: Part 5: 1990)

Sail type (In-house qualitative description)

Samples were obtained from both 1 m above and below ground water table at sampling locations
across the KTA apron area particularly at-the.remediation hot spots A and B where the SVE/AS
method has been proposed. The findings are useful in delineating the vertical and spatial geological
profile of the site. Data from soils at 1 m above and below ground water table represents the geology
of the unsaturated and saturated layers respectively. Table 1 summarises the testing results and the
detailed data set is presented in Appendix 1. -

Although geological heterogeneity is illustrated among individual samples across the site, the general
vertical and spatial geological profiles of hot spots A and B and the area outside HAECO are largely
similar and the corresponding geological parameters are of the same order of magnitude. All soil
samples are described as sand of various kinds ranging from clayey/silty sand to gravelly sand except
three samples which are described as sandy silt. This finding is also supported by the available
drillhole records from selected prevlous site investigations carried out at the KTA apron area

{Appendix 2).

The soil samples of hot spots A and B and those outside HAECO have a similar average bulk density
ranging from 1700 - 1900 kgm and an average total porosity ranging from 0.38 - 0.45. For hot spot
A, the unsaturated and saturated layers have a similar average air content within the range of 0.16 -
0.19. Both the saturated and unsaturated layers have an average permeability of the order of 10*ms?,
which are considered as moderately permeable soil since in general, the soil with a permeability
approaching 10 ms™ or smaller will be characterised as low permeability material.’

Sail in hot spot B is generally less permeable and has a lower air content than that in hot spot A. Both,
unsaturated and saturated layers of hot spot B have an average air content of 0.09. Similar to hot spot

A, both the unsaturated and saturated Iayers are con51dered as moderately permeable soil, which

have a permeability of the order of 10 ms™ and 10”° ms™ respectively.

The area outside the HAECO building generally demonstrate similar geological characteristics to hot
spots A and B. Regarding its vertical geclogical profile, the unsaturated layer has a higher air content,
with ant average of 0.2 compared to the saturated layer, an average of 0.07 and is relatively more
permeable than the unsaturated layer. However, both layers are considered as moderately
permeable soil as they have a permeability between the order of 10 ms™ and 10°° ms™.

In view of the vertical geological profile of hot spots A and B, both the unsaturated and saturated
layers are found to be moderately permeable sandy soil and they demonstrate similar soil
characteristic, which suggest that significant preferential migration pathways are unlikely to be
formed and adverse impacts on the operation of the SVE/AS system are not expected. Nevertheless,
further pilot trails are recommended to be undertaken to prove the effectiveness of the SVE/AS

method.

1 Patrick A. Domenico & Franklin W. Schwartz (1990). Physical and Chernical Hydrogeology, John Wiley
& Sons.



Table 1

Summary of KTA Phase 2 Additional Soil Sample Testing Results

Hot Borehole No.! Sample Bulk Density (kgm™) Total AirContent | Permeability, K, (ms™) Description
Spot ' Depth® ‘ Porosity
A | MWw202, 203, 230, 231, 232 1 1.79 x 10° 041 0.19 486x10% " sandy SILT,
(1.44x10°-2.09x10% - | (0.30-049) | (0.01-042) | (9.33x107-193x10%) | silty/gravelly SAND
A MW 203, 230, 231, 232 2 1.86 % 10° 038 0.16 410x10% silty/gravelly SAND
. (1.77x10% - 1.99 x 10% {0.33-0.41) | {0.10-0.22) (2.98x 107 - 8.24 x 10%)
B MW239, 241, 242, 248, 250, 1 1.90 x 10° 040 0.05 1.61x10% clayey/silty/ gravelly
251, 252, 253, 258, 259, 260, (163 x10° - 2.06 x 109 (0.33-0.49) } (0.03-0.22) (5.75 x 10°® - 1.36 x 10°%) SAND
262,263,267, 268,269 .
B MW?239, 241, 242, 248, 250, 2 1.87 x 10° 0.43 0.09 2.25x10° silty/clayey/gravelly
251, 252, 253, 254, 258, 260, (1.77 x 10° - 2,08 x 10%) (0.32-054) | (0.05-0.21) (8.65x10* - 2.96x10%) SAND
262, 263, 268, 269 ’
NA MW207, 209, 216, 217 1 1.70x 10° 0.45 0.20 3.05x10™ sandy SILT,
(142x10°-1.86x10%) { (0.42-051) | {0.09-040) | {1.93x107-9.90x10Y | silty/gravelly SAND-
NA MW207, 209, 217 2 1.85x10° 0.45 0.07 129x10° sandy SILT,
{1.78x10°-1.90x 107 | (0.44 - 0.46) {0 - 0.16) (1.42x10%-3.61x10% | silty/gravelly SAND
a Sampling locations refer to Figure 1
b Sample Depth 1 = 1 m above ground water level
Sample Depth 2 = 1 m below ground water level
€ The éermeability value is corrected to 20°C condition according BS 1377: Part 5: 1990 requirement.
NA Not Applicable (The sampling locations are located outside HAECO)
Data presented are average values. Those fipures in brackets are the ranges.
C410\wpisoiltab3.qn




KTA Fhase 2 kddiional Soll 3. |
]
Table 1.9 XTA Phate 2 Additlonal S0l $. Testing Rezults {1 m sbove Ground Waler Table
Hot Spot [Borshola Ko. |Bullk Dansiy x 16E+) Danaly u {8E+) Wolsturs Content {Speciic Gravky, Ga |Vold Ratlos  [Tolsd Poreskty, i m ef{1+s) [Dagrea of Saturatlon, 3¢ » w{Gs Nr Contant, A = nf1-3r
A MW202 208 1.83 14 2.65 AAT ELE] 1ET] 0.05
A HW203 144 37 5. 268 LBl - 0485 144 415
A MWD 17 5 1 64 724 0.42 401 .252
A WMW2I1 T4 1.5 16.2 07| .70} 0.43% 552 . 0487
A MW232 7 S 24 X7 888 0.40 885 014
MW213 24 52 2 .88 754 0.4) L0848 088
W2 A 7] T 15 0.50 37 £ 168
MvY242 .38] 20. .84 078 454 555 0.22
Hw248 .85 20, .8 824 384 L8085 0.044
8 MW250 A 58 2. i 0 .41 884 043 X
El Mwast .04 20, Z B4 EL] 0.8 .08} ME-07 | Erwon sity SAND with pravel
B MW252 I A4l 243 B4 [X] 438 [ 1] L0748 4.35E-07 | Velawish brown clayey SAHD wih gravel
B MW253 1 k1] .ﬂﬂ .87 a7s! 404 07881 095! 'SE-08| Dark brown 18y SAND with
B WSS 93 (] 7.4 88 838 KT a5 08T LOEE-06]Grayith dard clayey SAND with pravel
B CileH] 87 |- A2 ] .85 H_v . 468 547 211 .45E-07 [ abowish brown siky SARD with pravel
B MW200 A7 81 2. .88 857 398 LIl 1032 . TOE-07 | Yekowish brown vy SARD
i] Mw282 .04 24 125 L84 521 0.343 7 039 4£.36E.07 | Graylsh brown 1 velly SARD
B MW283 .08 .78 17 L84 501 EET | 902 033 . BLE-07 | Greyish biown s vally SARDY
:] MW28T E .81 18 .88 It 383 004 077 4.47E-07{Dark yakowish brown sy SAND
B M2 E (7] 224 87 LT57 327 18 089 -BQE-OT [ ekawish brown chipeyisity SAHD
Mvi288 X [1] 108 .88 .51 . 368! 1§12 032 MIE-07 | Grayish yakow sity gravaly SAND
hA M&207 14 54 21 284 Xili .41 .773 085 IE-BT{alouish Biows sity SAND with pravl
HA MW203 2/ A 43 .87 32 A5 189 081 BOE-08 |Gr brown SILT
NA MA21E A2 . B4 1] 053 .51 .25 .403 .28E-04 | Grapith Brown sty SAND
HA MwWzLT 71 338 .85 . T50 4y 41T 228 LSOE-04 HOray gravely SAKD
Note: -
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APPENDIX G

COMPARISON OF SWL BETWEEN NORMAL AND QUIETER PME

g

Item . ' Number Unnﬁtigat‘ed PME "Quie_ter?h@;.
| | SWLper |- TM -} SWL-PéIiifegp,. |7+ Reference

Itéry, dB(A) | " Reference | - dBEAY [ ¢ - :
Demolition of Existing Structure
Excavator/loader 1 112.0 CNP 081 105.0 BS5228, Table 7, Item 59
Bulldozer 1 115.0 CNP 030 109.0 BS5228, Table 7, Itermn 27
Rock drill, hand held 1 116.0 CNP 183 114.0 BS5228, Table 7, Item 55
Mounted breaker 1 122.0 CNP 027 122 CNP 027 '
Total SWL, dB(A) | 124.0 122.5
Installation of Remediation
Excavator/Loader 4 112.0 CNP 031 105.0 BS5228, Table 7, Item 59
Air compressor 1 100.0 CNP 001 100.0 CNP 001
Lormry 1 -112.0 CNP 141 105.0 BS5228, Table 7, Item 59
Breaker, hand held 1 108.0 CNP 024 108.0 CNP 024
Water pump 4 88.0 CNP 281 88.0 CNP 281
Total SWL, dB(A) 119.5 113.5

Apron Concrete Removal
Excavator/loader 1 112.0 CNP 081 105.0 B85228, Table 7, Item 59
Crawler rock drill 1 123.0 CNP 182 119.0 BS5228, Table 6, Item 4
Hydraulic rock breaker 1 108.0 CNP 024 108.0 CNP 024
Total SWL, dB(A) 123.5 119.5
FM15\eportsieiatapp-eia.g G-1




