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kai Tak Airport North Apron Decommissionin月 Environmental Impact Assessment 

1 INTRODUCTION 

1.1 BACKGROUND OF THE PROJECT 

The relocation ofthe Kai Tak Airpo此 (KTA) to the new airport at Chek Lap Kok in July 1998 
provides an opþortunity to develop the existing airport site to meet Hong Kong' s urgent need 
for more housing and infrastructure. 

Following the endorsement ofthe South East Kowloon Development Statement (田間的 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 
repro由ioning ofaffected marine facilities. A draft Outline Master Development Plan (01\曲的
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 ofEarly Development Packages (EDPs), incIuding the Kai Tak 
Ai中ort 司 Early Development Package (KTA - EDP) for further study in the SEKDFS to enable 
their early implementation to m的t various land use demands, in particular for public and private 
housing 

The draf缸1: 01\在DP produced in the SEKDFS indicates t出ha剖.t the north apron ofKa叫iT叫c Airpo吋

(肘NA瓜KTA叫) wi吋illb忱e pr抖n加mari吋il抄y developed f1伽0叮r ho昀0叫u凶間s剖I呵r

housing development programme a前.t KTA, the KTA - EDP will comprise necessary site 
preparation and infrastructure works to pennit early occupation of the housing sites 

旭 p甜 of the environmental 恥dy in the SEKD時， an initial assessment was made to determine 
the nature and extent of possible ground contamination at the KTA apron area resulting 企om
historic leaks of aviation fuels and from other sources. From the field data acquired 企om the 
initial assessment, contamination is more pronounced in the vicinity of the HAECO and Oil 
Companies Tank Fann (OCTF) sites and the hydrant fuel system 

1n 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 cIean up the affected areas immediately after the airport cIoses 

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

The primary 0吋ectives ofthe Kai Tak Airport North Apron Decommissioning are 

• To cIean-up the ∞ntaminated areas at the NAKT A. Thus the site will be safe and 企ee of 
hazards for the planned uses, either tempora可 or pe口nanent， and during construction 

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

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
E\.c415\reports\eia \eia-fin.02 



kai Tak Airport North Apron Decommissioning Environmental Impact Assessment 

removal of ground帥 and site帥叫on for the apro心 Thus the site will be r叫 [ 
for the subsequent housing developments. 

1.2 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 

i) the overa11 acceptability of any adverse environmental consequences that are likely to arise 
as a result of the proposed decommissioni咚 project

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

iii) the acceptability of residual impacts after the proposed mitigation measures are 
implemented 

1.3 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 
lmpact assessment 

. Construction noise, air and water quality impacts 
• Construction and Demolition waste impact study 
• Ecological impact 
• Land contamination issue 

Considering the nature of decommissioning proje前， 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 entaillarge-scale excavation, it is un1ikely that stone 
blocks underground would be damaged. However, during the decommissioning phase, the 
relevant authority would be informed in the first instance in the un1ikely event that stone blocks 
of concem 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 repo此 has been prepared in accordance with the requirements in the Annex 21 of the 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
E\C415lreports\eia\eia-fin.02 
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Technical Memorandum (TM) ofthe Environmental Impact Assessment Ordinance (EIAO) 
This covers relevant project information, relevant legislation, 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. 

Maunsel1 Consultants Asia Lt吐
CES (Asia) Ltd 
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2 DESCRlPTlON OF THE PROJECT 

2.1 KEY PROJECT REQUI1主EMENTS

The EIA Study Brief describes a number oftasks and objectives as listed below: 

i) to describe the proposed project and assoc凶ed works together with the requirements for 
carrying out the proposed project 

ii) 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 prq叭， 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) to identify and quantify any potentia1 10sses 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 ofthe project 

vi) to identify, predict and evaluate the residual (i.e. after practicable mitigation) 
environmenta1 impacts and cumulative effects expected to 訂ise during the implementation 
ofthe project in relation to the sensitive receives and potential affected uses 

vii) to identify, assess and specify methods, measures and standards, to be included in the 
detailed design and implementation ofthe project which are necessary to mitigate these 
impacts and reduce them to allowable levels within established standards/guidelines 

viii) to identi命 and justi命 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 e)如lt of side-effects of proposed mitigation measures that may lead to 
other forms of impacts 

x) to identify constraints associated with the mitigation measures recommended in the study 

xi) to identi身 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 (no此h ofthe EDP) ofabout 40 
ha, Planning Area 2 (south ofthe EDP) of about 64 ha, the westem pa泣。fPlanning Area 4 of 
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about 14 ha and the road reserve, about 46 ha. This information is subject to 郎的er refinement 

The Study area is shown in Figure 2. 1. It is a requirement of the Environmental Protection 
Department (EPD) th前 the study area boundary is extended outwards by 300 m from the 
boundary for the purpose of the environmental impact assessment. 

2.3 CONSTRUCTION ACTIVlTY AND PROGRAMME 

2.3.1 Background Information ofthe SEKD Development Project 

-
L
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This NAKTA decommissioning俐的t is part of the overall SEKD project. It is envisaged th前 | 
the SEKD proj的t will consist of a mix of public and private housin耳， a number of commercial, 
office and hotel areas, new industrial zones for high-tech activities, an interlinked open space 
incorporating water企ont promenades and a 1缸ge Metropolitan Park. The development will also 
allow the extension ofmajor new north-south and east-west highways and the expansion ofthe 
urban rail network. A new, larger c叩W附叫叫叮吋吋rk尚的枷圳k泌站蜘H泊峙n咚1海ga訂帥仰r昀rea閃a伽A叫.) an仙1

be provid巴d 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 恨BR1-DP)
• Kowloon Bay Reclamation (phase 2) Development Package (KBR2-DP) 
• Kai Tai NullahIKwun Tong Typhoon She1ter D巴velopment Package (KTNIKTTS-DP) 

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 eastem p紅t ofMa Tau Kok a吐jacent 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 
KBR1司DP

KBR2-DP 
K甘心KTTS-DP

1998 - 2009 
2000 - 2010 
2004 - 2017 
1999 - 2012 

• 
• 
U nder each of the development package, there will be a number of individual work package 
which are the lowest definition 瓜 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 俑， fe叮 pier) ， etc. The latest proposed 
development activities and prograrnmes for development and redevelopment packages prepared 
under the SEKDFS are sumrnarised in Appendix A. 
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2.3.2 Construction Activity and Programme of this Project 

This NAKTA De∞mmissioning and Site Preparation project is under the KTA-EDP and is the 
first development project. The construction activities wi11 inc1ude the following: 

• Decommissioning of airport related facilities 
• Removal of some airport related facilities 
• Bui1ding and pavement demolition 
• Site c1earance and preparation 

Decontamination of ground under airport apron 

A summary of the project programme is provided in Table 2. l. The detailed construction 
programme is presented in Appendix B. 

Table 2.1 SummalγProject Programme 

•. .perlód ./1... 叫 、 iλ、 P ♂ J Activi E 

1998-2000 Decontamination 
Commence pavement removal work 
Demolishing most existing s甘uctures， except for part of tenninal building 
Settingup 血d operating a crushing plant 

2001-2002 Complet血g most pavement removal work 
Operating a crushing plant 

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

Maunsell Consu1tants Asia Ltd 
CES (Asia) Ltd 
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3 ENVIRONMENTAL LEGISLATION 

3.1 ENVIRONMENTAL IMPACT ASSESSMENT ORDll可ANCE

3.2 

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 m吋or

i甜的tructure projects. 

The EIAO requires that completed EIAs be released for public review and comment after they 
havebeenæ討ewed by EPD. This represents the first legislated public consultation associated 
withEIA且. 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 r司ect the EI人 and the conditions 
attached to the Environmental Pe口nit.

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

NOISE LEGISLATION 

Existing noise controls comprise two categories: statutory controls (the Noise Control 
Ordinance (NCO)) and non-statutory controls (primarily the Hong Kong Planning Standards 
and Guidelines (HKPSG) and Practice Note for Professional Persons - No的e jrom 
Cons的LctionActiν'ities (proPECC PN2/93)). These cover the following areas relevant to this 
assessment: 

• nQ1se 企om construction work other than percussive piling 
• nQ1se 企om construction work in the designated areas 
• nQ1se 企om percussive breakers and air compressors 

The NCO provides the statutory framework for noise control of construction work other than 
percussive piling using powered mechanical equipmentσb個) between 19.00 - 07.00 hours or 
at any time on Sundays and genera1 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 

3.2.1 Construction Noise: Restricted Hours 

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

For tlùs first 臼timate ofthe impact of construction noise, the Basic Noise Levels (BNLs) 的m
the Technical Memorandum on Noise jrom Construction Work other than Percussive Piling 
will be used as assessment criteria. These criteria depend on the Area Sensitivity Rating (ASR) 

Maunsell Consultants Asia Ltd 
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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 : 

Tab!e 3.1 Construction Noise Impact: Evening and Night-time Assessment Criteria 
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2 
Appli自 a1so to genera1 ho1idays during 由e daytime and evening (07 日日 -23.00 hrs) 
A且旭ban 缸回11 is defined as an area of hi耳h densi旬. diverse developme肘. including mixture of such elemen'扭
曲 indus出al activiti間， major trade Or commercial activiti帥. and residential premises. "M吋or road!l is defined 
as a road with an AADT in excess of鉤，000

Construction activities during the evening and níght-time, or on a pub!ic ho!iday, require a 
Construction Noise Perrnít (CNP). The CNP permits the use of PME subj叫 to conditi帥，
such as permitted hours of operation, type and number of P1但 allowed， and noise contro! 
measures to be adopted 

3.2.2 Construction Noise: Non-restricted Hours 

In accordance with ProPECC Practic巴 Note 2/93 (May 1993) on Noise jrom Construction 
Ac翩翩-Non-s的tutory C凹的缸， assessment c叫d此t切e吋巾a of7乃5d扭B(抖A)戶L呵(仰3叩o rníl叫I

7初o d扭B(恤A)L.呵 (σ30 rnín) a剖.t s叩ch加0∞0咄Is， and 6臼5d扭B(A紛.) L,q (ο30 rnín吋1) a泣.t s邱ch加0∞0恤Is during examinations, 

will be applied to daytime (07.00-19.00 hrs) noise predictions 

3.2.3 Construction Noise: Percussive Breakers and Air Compressors 

Since 1992, the noise erníssions from air compressors and hand-held percussive breakers over 
10 kg have been controlled under the NCO. These PME must comply with sp的ified noise 
erníssion standards, and must bear a Noise Erníssion Label confirrníng that they comply. 

3.3 EXISTll可G AIR QUALITY LEGISLATlON AND GUIDANCE 

3.3.1 Air QuaIity Objectives 

The Air Pollution Control Ordinance (APCO) provides powers for controlling air pollutants 
企om a variety of stationary and mobile sources, inciuding fugitive dust emissions from 
construction sites. It encompasses a number of Air Quality Objectives (AQO) which stipulate 
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concent瑚ions for a range of pollutants, of which nitrogen dioxide (N02) 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 

九 . Måxihiurit6örtcef)trationininicrögiampér cllbíc metre' 

AirPollutimt 
Averaging Time 

l-hòue.... . <..'肘。u♂

N02 300 

TSP 5005 

Measured at 298K and 101.325kPa 
Not to be exceed more than 吐rree times per year. 
Not to be exceeded more than once per year. 
Arithmetic mean 

150 

260 

Annual4 

80 

80 

Note: 1 
2 
3 
4 
5 Not an AQO but is a criteria for evaluating air q>阻lity irnpacts as 咄咄 in Annex 4 of Technical 

Memorandum on Environmental Impact Assessment Process 

3.3.2 Environmental Standards 

TheU.在 under APCO presen的 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 pollutant 
emitted after the catalytic oxidationof the soil contamination remediation process. The one­
hour average HPCL defined for benzene is 185μgm.3 

3.3.3 Air Pollution Control Regulations 

The Air Pollution Control (Furnaces, Ovens and Chinmeys) (Installation and Alteration) 
Regulations were made un吐er the APCO. The main objective ofthe regulations is to prevent 
air pollution caused by the installation of unsuitably designed furnaces, ovens and chimneys or 
a1terations to such plants. Under the regulations, the occupier of any premises, except thos巴
exempted, is required to obtain prior approval from the Authority before he may install, a1ter 
of modify a furnace, oven or chimney 

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

1t should be noted that the catalytic oxidation of the soil contamination remediation process is 
not a speci宜ed process designated under the APCO an仕 the fuel consumption rate of the 
catalytic incinerator exceeded the exemption capacity, the contractor responsible for the 
instaIIation of the catalytic incinerator should obtain prior approval from the Authority in 
accordance with the regulations. 

3.4 WATER QUALITY LEGISLATION 

The Water PoIIution Control Ordinance 仰PCO) Cap. 358 (1980) lays down the framework 
for designation ofWater Control Zones (WCZ's) throughout the Territ。你 Each such zone is 
characterised by specific water quality objectives. Principal features of the WPCO and its 
subsidiary legislation (Table 3.3) 訂e as foIIows: 

• The Ordinance specifies prohibited discharges and deposits. 
The Ordinance is suppo此ed 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 PoIIution Control (Amendment) Ordinance 1990 made various changes to the 
WPCO including the removal of the 'right to discharge' certain poIIutants taking place 
prior to the gazettal of a Water Pol1ution Control Zone. 

Table 3.3 Summary OfLegislation Relevant To Water Quality In This Study 

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

司評

water PolCluotniotn roCl (oGntErIoIBl r(aGi)e(nAemrael)nRdmegeunlta)tRioenzs u(laas tl amended bythewater 
PoIIution Control (General) (Amendment) Regulations 1990 and 1994) 

* Water PoIIution Control (Appeal Board) Regulations 

* Technical Memorandum Standards for Effiuents Discharged into Drainage and 
8ewerage Systems, 1nland and Coastal Waters 
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Any discharges, run off, or flows discharging to the marine environment are regulated under the 
WPCO and the TM on S，師協rdsfor EjjZuent Discharged into Drains and Sewerage Systems, -1 
lnland and Coastal Waters. 1n the case of the former the water quality objectives specified ..J 
under the legislation are presented in Table 3.4. 
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The mechanism that will regulate discharges 企om the site including run off from storm drains 
and anye血uent is the TM, 'Standards for Effluents Discharged into Drainage and Sewerage 
Systems, lnland 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. Table唱 3.5 and 3.6 illustrate the standards required for discharge into the inshore 
and marine waters of the Victo臼 Harbourσhase 1) WCZ. For the purposes ofthis 1巴:gislation，
inshore waters refer to all waters ofless than 6 m depth at mean low tide, or within 200 m of 
the mean low water mark whichever position is fu此ler 企om the shore. 
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Table 3.4 Summary of Water Quality Objectives for the Victoria Harbour Water 

Control Zone 

Parameters I Qbjectíyes Sub-Zone. 

Offensive Odour, Tinls Not 10 be presenl Whole 自由

Colour Nollo exceed 50 Hazen uni凹， dueloh臼n血 actlv句 Inland walers 

Visible fo缸n， oil 5C.山n， li缸er Nollo be present Wholezone 

E. co /i Not 10 exceed 1000 per 100 rnL, calculaled 扭曲e Inland walers 
geometric mean ofthe most recent 5 consecutive samples 
taken at inlervals of between 7 and 21 days 

Dissolved Oxygenρ0) Not less 曲曲 2.0 mgl;' for 90% ofsamples Marine waters 
within 2 血 of the seabed 

Depth averaged DO Not less than 4.0 mgL-' for 90% of samples Marine waters 

Dissolved Oxygen Nolless 也an 4.0 mgL-' Inland walers 

pH To be in the range of6.5 - 8.5, change due to human Marine waters 
activity not to exceed 0.2 

Nol 10 exceed the range of 6.0 - 9.0 due to human activi可 Inland walers 

Salinily Change due 10 h凹n血 actlvl可 nol to exceed 10% of Wholezone 
ambienl 

Temperature Change due 10 human activity nol 10 exceed 2 'C Wholezone 

Suspended solids Nol to raise 也e ambienl level by 30% caused by human Marine waters 
activity 

Annual median nol 10 exceed 25 mgL-' due to h田nan b甘甜d wale間

activlty 

Ammonia Annual mean not to exceed 0_021 mg L-' as unionised Wholezone 
fo口n

Nutrienls Shall not cause excessive algal growth Marine waters 

Annual mean depth average inorganic nitrogen not 10 M缸ine waters 
exceed 0.4 mgL-' 

BOD, Nol 10 exceed 5 mgL-' 凶阻d walers 

Chemical Oxygen Demand Not to exceed 30 mgL-' 凶阻d waters 

Toxic substances Should not a((ain such levels as to produce significant Wholezone 
toxic, C叮cinogenic， mutagenic or teratogenic e血泊ts in 
humans, fish or any other aquatic organisms. 

日山nan activity should nol cause a risk 10 any beneficial Wholezone 
use of the aquatic environment 

Source S垣temenl ofWaler QI且lity Objectiv曲(Victoria Harbour (phases One, Two and 白宮ee) Waler Control 
Zone) 
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Table 3.5 Standards for Effiuent Discharged into the .inshore waters of the Victoria 

Harbour Water C.ontrol Zong (All units in mgL-1 unless otherwise stated; all 

figures are upper limits unless otherwise indicated) 

Flow rate 三 10 >10 〉叩20d0 >400 去>600 >800 >1000 
>sa2En05d000 0 

>2000 >3日 00 >400日 >5000 
(m'Jday) 

68211O4 D and and' and and aild and and and 

Determiriand 
<AOO < 600 < 800 <1000 < 150<J 三 3000 <40日 D 主 5日 00 < 6000 

J 

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 4日 40 40 40 40 40 40 
('C) 

Colour l l 1 l l l 
(lovibond 
units) (25 mm 
celllength) 

Suspended 50 30 30 30 30 30 30 30 30 30 30 30 
solids 

BOD 50 20 20 20 20 20 20 20 20 20 2日 20 

COD 100 80 80 80 80 80 80 80 80 80 8日 80 

Oil & Grcase 30 20 20 20 20 20 20 20 20 20 20 20 

lron 15 10 10 7 5 4 2.7 2 1.3 1 0.8 。 6
Boron 5 4 3 2 ,7 2 1.6 1.1 0.8 。 5 0.4 。 3 0.2 

Barium 5 4 3 2.7 2 1.6 1.1 0.8 。 5 0.4 。 3 。 2
Mercury 。 l 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Caclmium 。 l 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Other toxic I 1 0.8 。 7 0.5 。 4 。 25 。 2 。 15 0.1 。 l 。 1
metals 
indiv}dually 

Total toxic 2 2 1.6 1.4 0.8 。 5 。 4 。 3 。 2 。 14 。 l
metals 

Cyanide 。 2 。.1 。 l 。 I 。 I 。 1 0.05 0.05 0.03 0.02 0.02 0.01 

Phenols 0.5 。 5 。 5 0.3 。 25 。 2 。 13 。 1 。 l 。 1 0.1 0.1 

Sulphide 5 5 5 5 5 5 2.5 2.5 1.5 l l 。 5
Tota! residual l 1 1 1 1 1 I 1 
chlorine 

Tota! nitrogen 100 100 100 100 100 100 80 80 50 50 50 50 

Totnl 10 10 10 10 10 10 s B 5 5 5 5 
phosphorus 

Surfactants 20 15 15 15 15 15 10 10 10 10 10 10 
(total) 

E. co/i 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 
(countll00mi) 

Source EPD Technic.l Memorandum on Eflluents Standards, T.ble 9. 
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Table 3.6 Standards for Effiuent Discharged into the marinewaters of the Victoria 

Harbour Water Control Zonll(組1 units in mgL-1 unless otherwise瑚ted; all -1 
figures are upper limits unless otherwise indicated) 

罰。w ràtc <10. >.10. >20.0. h、 ts〉a46n00a0 0 h 3g P曲6B日OdO D 
〉曲80d0 >1日0.0. > 150.0. >2DDQ. <AODO >40.0.0 >5日 0.0. 

(m'/d.y) atid 、 s84Tt0d 0 and and and 血d arid 
<.20.0. < 10.0.0. < 150.0. <2日 00. 三 5DD() 話 60.0.0

Detenninand 
~ 

pH (pH units) 6 - 10. 6 - 10. 6 -1 0. 6 - 10. 6 -1 0. 6 -1 0. 6 - 10. 6 -1 0. 6 - 10. 6-1日 6 - 10. 6 - 10. 

Temperature 45 45 45 45 45 45 45 45 45 45 45 45 
(0(;) 

Colour 4 l I l l I 
(lovibond 
units) (25 mm 
cclI length) 

Suspended 700 60.0. 60.0. 50.0. 375 30.0. 20.0. 150. 100 75 60. 40. I 
solids 

BOD 700. 60.0. 60.0. 50.0. 375 30.0. 200. 150. 10.0. 75 60. 40. 

COD 15日。 120.0. 120.0. 100.0 7日 D 60.0. 40.0. 30.0. 20.0. 100. 10.0. 85 

。il & Grease 50. 50. 50. 3日 25 20. 20. 20. 20. 20. 20. 20. 

Iron 20. 15 13 1 日 7 .5 6 4 3 2 L5 1.2 l 

Boron 6 5 4 3.5 2.5 2 L5 。 7 。 5 。 4 。 3

Barium 6 5 4 3.5 2.5 2 L5 。 7 。 5 。 4 。 3

Mercury 。 l 。 I 0..0.5 0..0.0. 1 0..0.0. 1 0..0.0.1 0..0.0. 1 0..0.0. 1 0..0.0. 1 0..0.0. 1 0..0.0. 1 0..0.0.1 

Cadmium 。 l 。 I 0..0.5 0..0.0. 1 0..0.0. 1 0..0.0.1 0..0.0.1 0..0.0.1 0. .00. 1 0..0.0. 1 0..0.0. 1 0.0.0. 1 

Other toxic 2 1.5 0..8 0. .6 。 5 。 32 。 24 0.16 0..12 。 1 。 l
metals 
individually 

Total toxic 4 3 2 1.6 1.2 0. .64 。.4日 。.32 。 24 。 2 。 14
mctals 

Cyanide 。 5 。 5 。 5 。 4 。 3 。 2 。 l 。 1 - 0..0.8 0..0.6 口。0.4

Phenols 。 5 。 5 。 5 。 3 。 3 。 2 0..1 。 l 0. .1 。 1 0. .1 。 1

Sulphide 5 5 5 5 5 5 2.5 2 .5 1.5 l l 。 5

Total residual I I 1 I l I l l l 
chlorine 

To區1 nitrogen 10.0. 10.0. 10.0. 10.0. 10.0. 10.0. 10.0. 10.0. 100. 10.0. 10.0. 5日

Tota! 10. 10 10. 10 10. 10 10 10. 10. 10. 10 5 
phosphorus 

Surfactants 3D 20. 20. 20. 15 15 15 15 15 15 15 15 
(tot.l) 

E. co /i 50.0.0. 50.0.0. 50.0.0. 50.0.0. 50.0.日 50.日 D 50.0.0. 50.0.0. 50.0.0. 50.0.0. 50.0.0. 50.0.0 
(count/1DDml) 

Source: EPD Technic.l Memorandum on Eflluents Standar.品， T.ble 9b 

Maunsell Consultants Asi在 Ltd
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kai Tak i\i!POr1; North Apron Decommissioning 

3.5 

3.6 

3.7 

3.7.1 

Environmental Impact Assessment 

WASTE LEGISLATION 

The principal legislation controlling waste materials in Hong Kong is the Waste Disposal 
Ordinance [Cap.3 54] 仙也0). 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) Re伊l剖帥， which is relevant to this 
project. Enacted in 1992, this regulation controls all aspects of chemical waste disposal, 
including storage, collection, transpo此， 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 GUIDEL的E

The Hong Kong 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 
Anim叫s and Plants σrotection ofEndangered Species) Ordinance (Cap. 187): restricts 
lmpo吠， expo討 and possession of endangered species 
MarineP缸ks 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 Depa討ment
as areas worthy of protection, but have no legal status. 

EXISTING LEGISLATION FORLAND 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 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
f:\C415\reports\eia\eia-fin.02 
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kai Tak Airport North Apron Decommiss且omng Environmental Impact Assessm巴nt

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 ofthe ABC levels are 
as follows 

. 'A' value represents the normal background level 
'B' value is that 'delimiting value for soil having potential for harmful effects on human 
health or the environrnent and requiring 如此her investigation' 
'C' value indicates 'heavy pollution and requirement for remedia1 action' . 

. 

. 
Relevant Dutch ABC guideline values are presented in Table 3.7 

Table 3.7 Selected Dutch Values for Judging Significance of Soil Contamination 

Parameter Referènce Values (mg kg.'.dry matler) 

A B C 

Total Petroleum Hydrocarbons (TPH) 100 1000 5000 

Benzene 。 01 0.5 5 

Toluene 0.05 3 30 

Ethylbenzene 0.05 5 50 

Xylenes 0.05 5 50 

Lead 50 150 600 

3.7.2 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 guide1ines 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 use社 for
potable water, as in case ofthe NAKTA 訂閱， it may not be entirely appropriate to apply the 
Dutch guidelines. The results of risk assessment are therefore used for the groundwater 
evaluation 

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

Table 3.8 Se!ected Dutch Values for Judging Significance of Groundwater 
Contamination (“r reference on!y) 
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4 DESCRIPTION OF THE ENVIRONMENT 

4.1 EXISTING NOISE ENVlRONMENT 

4.1.1 Existing Noise Environment 

Existing noise emission sources in the area are summarised as follows: 

. Operations at KT九月cluding aircra丘 movements and airport-related activities such as 
aircraft maintenance and cargo handling. 

Industrial areas: 

(i) in Kwun Tong and San PO Kong 
(ii) west of KT人 specifically medium rise flatted factories comprising light 

manufacturing such as metal products, textiles, clothing and plastics, along Mok 
Cheong Street, Yuk Yat Street, and Sheung Heung Road 

(iii) along Hung Hom Road in Hung Hom 

• Major roads: 

(i) in Kwun TonglSan PO Kong: Kwun Tong Bypass, Prince Edward Road East, Kai 
Cheung Road, Kai Fuk Road 

(ii) 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 
RoadlHung Hom Bypass 

• Other sources: 

(i) 祖sting Cha Kwo Ling and Kwun Tong CWAs (totallength of 1851m) 
(ii) elevated MTR tracks betwee此ar叮in 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 proximi句 to the proposed works. In this way worst case impacts should 
be identified, since the extent of an impact resulting 企om a given noise source is proportional 
to the distance the NSR is located 企om that source. Table 4.1 sets out details ofthe selected 
representative NSRs, and their relative locations are indicated in Figure 4.1. 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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Table 4.1 Selected Representative Construction Noise Sensitive Receivers (NSRs) 

九六 NSRIDI 戶 J •. Descriptioh 

NSR-Sl Emmanuel Primary School Kln, Ma Tau Wai 

NSR-S2 Holy Trinity Primary School, Kowloon 

NSR.S3 Fu YanPrim缸y School 

NSR-S4 Lee Kau Yan Memorial School 

NSR.S5 N g Wah College 

NSR-S6 Congnitio College 

NSR-S7 St. Benedicts Secondary Technica1 School 

NSR-Hl HospitallClin凹， Ma Tau Wai 

NSR-H2 Robert Black Health Centre, San PO Kong 

NSR-Rl Chun Seen Mei Chuen (Chi Mei Lau) 

NSR-R2 Choi Hung Estate (Bei Luk Lau) 

NSR-R3 Choi Hung Estate (Kam Bei Lau) 

NSR-R4 Choi Hung Estate (Luk Ching Lau) 

NSR-R5 Rich1and Garden, Block 8 

NSR-R6 Rich1and Garden, Block 7 

NSR-R7 Rich1and Garden, Block 6 

NSR-R8 Rich1and Garden, Block 5 

NSR-R9 Rich1and Garden, Block 4 

NSR-Rl0 Rich1and Garden, B10ck 3 

NSR-Rll Rich1and Garden, Block 2 

NSR-R12 Rich1and Garden, B10ck 1 

NSR-R13 N。他-Western Part ofKai Lok Temporary Housing Area (THA) 

NSR-R14 South-Western Part ofKai Lok Temporary Housing Area (THA) 

NSR-R15 N。他-Westem Part ofKai Cheung Temporary Housing Area (THA) 

NSR毛孔l Hotel north ofPassen且er Tenninal 

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

It should be noted that NSR-HLl would be entirely screened from the line of sight to the site 

by the Passenger Termin祉， and is inc1uded here to demonstrate the screening effect afforded by 

this structure 

Maunsell Consu1tants Asia Ltd 

CES (Asia) Ltd 
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4.2 EXISTING AD主 QUALITY ENVIRONMENT 

4.2.1 Existing Air QuaIity Condition 

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

Kai Tak Intemational Airport 
Road tra缸íc in and near th巴 studyarea

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 sit的 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 ofthe study area] 

Tsim Sha Tsui (1 2th 宜。or， 68 Mody Road); 50 m above ground level 
[Levels of air pollutants in a commercial district downwind of industrial sources. Most 
representative ofstudy 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 are且]

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

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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Table 4.2 Air Pollutant Levels at EPD Sites (1996) 

80, 1 hour 

SO,24 hour 

SO, 1 ye叮

NO, 1 hour 

NO,24 hour 

NO, 1 year 

CO 1 hour 

CO 8 hour 

。3 1 hour 

T8P 24 hour 

T8P 1 ye盯

R8P 24hour 

R8P 1 year 

Notes 

門 KWlin Töng . 1:sim Sha Tsui MòngKok AQO 

234μgm.> 562μgm.> 237μgm-> 800μgm-> 

99μgm-> 123μgm-> 122μgm-> 350μgm-> 

19μgm-> 22μgm-> 30μgm-> 80μgm-> 

251μgm-> 310μgm-3 300μgm-> 

152μgm-' 172 l1g陣，-' 150μgm-3 

65μgm-3 75μgm-> 80μgm-' 

4.24mgr叮3 30 mgm-' 

3.24mgm-> 10 mgm-> 

31411gm-'b 240μgm-> 

202μgm-> 198μgm-' 290μgm-' 260μgm-> 

99 J.lgm..J 82 J.lgm..J 142μgm-3 80μgm-' 

108μgm-l 149μgm-> 156μgm-> 180μgm-' 

男211g型于 49μgm-' 77μgm-' 55μgm-' 

111 hour" indicates the highest one司hour average concentration recorded during 1994. 
"24 hourll ind目前間也e highest 24針。ur average concentratîon recorded during 1994 
Values in bold font indicate levels .bove 也e relevant AQO 
.: Data for 1993 (site ce.sed operation during August 1993) 
b: Level recorded at CentrallWestem monitoring site (ozone levels were not monitored at 也e

3 Sil峙， CentrallWestem is the site at which 也e highest values were recorded during 1996) 

Data recorded since 1983 indicate that levels of sulphur dioxide in industrial areas decreased 
substantially after the enactment ofthe Air Pollution (Fuel Restriction) Regulations in mid 1990. 
These regulations restricted the sulphur content of fuel. Additional emission control measur巴S
also played a role in reducing sulphur dioxide levels. Data since 1991 does not show any 
signifìcant trend, indicating that the 街11 benefit of existing measures has probably been realised 

Levels ofN02 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 b巴巴n
a significant source of particulate matter 

Road tra血c makes a signifìcant contribution to levels of air po11ution in the study area and levels 
of respirable suspended pa吋icul前es and N02 are likely to be high. 

Emissions 企om Kai Tak International Airport also has significant adverse efrect on air quality 
in the study area. Emissions 丘。m aircraft landing and take-off movements together with other 

Maunse11 Consultants Asia Ltd 
CES (Asia) Ltd 
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kai Tak Airport North Apron Decommissioning Environmental Impact Assessment 

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

4.2.2 Air Sensitive Receiver 

Kai Tak Airpo討 is located in the southeastern pa此 of Kowloon. The surrounding areas 
including To Kwa Wan, Kowloon City, San PO Kong and Kowloon Bay are mixture of 
residential, commercial and industria1 uses. These are typical urban areas in the territory 
Existing air qua1i勾r sensitive receivers surrounding the Airport inc1ude all the domestic premises, 
hotels, hospitals, c1inics, schools, commercial buildings, industrial buildings, place of public 
worship and so on located in these areas. 

F or 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 qua1ity 
impacts at the exis由導 air qua1ity sensitive receivers are indicated by the predicted air pollutant 
concentratíon contours. 

4.3 ~XISTING WATER QUALITY ENVIRONMENT 

4.3.1 Existing Water Quality Condition 

The main water body within Study Area is the Kai Tak Null前， 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 
d巴:velopment also inc1ud巴 waters on both sides of the runw呵， namely Kowloon Bay and Kai 
Tak Approach Channel. 

Existing water quality is measured by EPD at severallocations on Kai Tak Nullah, within the 
airport boundary and north ofthe airport. Monitoring data have shown marked improvement 
over recent years and water qua1ity in the upper reaches is now c1assified as ‘good' according 
to the Water Quality Index. This is a results ofthe progressive implementation ofthe WPCO 
and WDO, as well as implementation of the East Kowloon Sewerage Master Plan. 
Implementation of the Tolo Harbour Efiluent Export Scheme has a1so improved flow in the 
channelised upper sections of the nullah. 

However, in the lower reaches qua1ity is consistent1y bad or very bad, in particular where the 
nullah traverses the airport site. Pollutants are brought into the nullah via overflows 企om
surcharged sewers and expedient connections 企om the storm water network in the drainage 
basins. Table 4.3 summarises the water qua1ity monitoring results for 1995 (the latest year for 
which data are published). The heavy organic load is reflected in the high annual median BOD 
va1ue (> 70 mg 1") and low annual median DO (,,; 1.5 mg 1"') in the lower section ofthe nullah. 

h在aunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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Table 4.3 Summary ofEPD's Water Quality Monitoriug Re'sults for Kai Tak Nullah 
(1995) 

|…RHi 
iMonitoring Station 

即31 間4K帥 KN5 KN7 --,. 

Di田olved 1.5 1.4 2.7 7.2 9.7 7.2 
Oxygen(mg J-') (0.9 - 5.8) (0.8-5.3) (1.5 - 6.0) (1.4 - 8.5) (7.8-1 1.9) (4.9 -7.9) 

Biochemical 73 79 56 44 8 12 
0，可genDemand (33 - 86) (5 - ?2) (1 0 - 94) (7 - 172) (6 - 33) (5 - 36) 
(mg 1-') 

Suspended 25 25 16 65 14 26 
Solids (mg 1-') (22 - 30) (10-26) (1 1 - 26) (16-280) (5 - 16) (13 - 400) 

A血moniacal- N 17.00 15.50 2.00 1.70 。 40 。 25
(mg 1-') (3.00- 2.00) (0.36-21.00) (0 .32-10.00) (0 .30 - 4.70) (0.32 - 0.47) (0.02 - 1.40) 

IIE. co /i NM NM NM 1,497,774 NM 92,170 
II(cfu per 100 mL) (4.0E5 - (1.8E4 -

4.0E6) 1.5E6) 

pH (pH units) 7.2 7.3 7.4 7.5 8.2 8.0 
(7.1 - 7.2) (7.3 -7.5) (7.0 - 7.6) (6.5 - 8.2) (7.6 - 9.2) (7 .4 - 9.2) 

Cadmium (μg 1-') 10 10 10 10 10 10 
(1 0 - 10) (1 0 - 10) (10 - 10) (1 0 - 10) (10 - 10) (1 0 - 10) 

Chromium 100 100 )00 100 100 100 
(μg 1-') (100 - 100) (100 - 100) (1 00 - 100) (1 00 - 1600) (1 00 - 100) (100 - 100) 

Copper (μg 1-') 100 100 1 日 D 1 日 D 100 100 
(1 00 - 200) (1 00 - 100) (1 00 - 2日 0) (1 00 - 400) (1 00 - 100) (1 00 - 100) 

Lead(μg 1-') 10 10 10 10 10 10 
(1 0 呵 10) (1 0 司 10) (10 - 10) (10-30) (10 - 10) (1 0 - 10) 

Zinc (μg 1") 40 55 40 55 30 55 
(20 - 40) (20 - 70) (20 - 40) (30-110) (1 0 - 50) (1 0-90) 

Note: 1 Data presented are annual medians of monthly samples; ex臼pt 也ose for E. coli which are geometri~ 
means. 
Those figures in brackets are the ranges 
NM = Not Measured 
River W.ter Qua1ity in Hong Kong 1995 

2. 
3 

Source 

Water quality ofthe water bodies on the either side ofthe runway can be reflected by EPD's 
routine monitoring data collected at the To Kwa Wan Typhoon Shelter (station VTl I) and 
Kwun Tong Typhoon Shelter (station VT4). Results for 1995 are summarised in Table 4 .4 
The table c1early shows that water quality in the K血 Tak Approach Channel is very bad. Annual 
averaged dissolved 0苟且en content is ofthe order of 10% oruy, with a high BOD of about 5 mg 
1-1 The very bad water quality in the channel is a result of pollutants input from upstream, i.e. 
theK位 Tak Nullah, together with the low flushing rate in this restricted water channe1. Polluted 
sediments in this channel possess a high leve1 ofα<ygen demand that contributes also to the 
reduction of oxygen in the over1ying water column 

h在aunsell Consultants Asia Ltd 
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Kai Tak Airport North Apron Decommissioning Environmenta[ Impact Assessment 

Waterqu他ty is comparative[y better in Kow[oon Bay. Averaged DO is about 60% saturated 
and the average BOD is 1.1 mg [-1. The area is clbse to the outfal! of the To K wa Wan S巴，wage
Screening P[ant which is current[y discharging at a rate of about 95月o m3 per day with a BOD 
[oading of 21 tonnes per day. This outfal! will be decommissioned when SSDS Stage 1 is 
imp[emented, anti巳ipated before the end of 1999. 

Tab!e 4.4 Summary ofEPD's Water QuaIity Monitoring R的uIts for To Kwa Wan and 
Kwun Tong Typhoon SheIter (1995) 

DETER卸lINÁNT
戶

ToKwa Wan Typhoon K wuri. T ong Typhoon Sh~lter 
Shelter (VTl l) (VT4) 

Surlace 22.5 (16.2 - 27.7) 22.7 (1 6.9 - 28.0) 
Temperature (OC) 

Bottom 22.2 (1 5.9 - 27.6) 21.9 (1 6.1-27.8) 

Surlace 31.3 (27.1 - 33.2) 29.8 (25.5 - 33.3) 
S.linity (ppt) 

31.7 (27.9 - 33 .3) Bo吐om 32.0 (3 1.2 - 33.1) 

Surlace 67 (43 - 103) 7 (3 - 9) 
Di血。1ved Oxygen (% saturation) 

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

Surlace 4.8 (3.0 - 6.9) 1.1 (0.2 - 4.0) 
Dissolved Oxygen (mg 1.1 

Bottom 4.0 (1.9 - 5.4) 1.0 (<0.1 - 4.4) 

Suspended Solids (mg n 9.8 (4.4 - 23.3) 8.2 (3.0 - 17.3) 

Biochemic.1 Oxygen Demand (mg 1.1) 1.1 (0.7 - 1.9) 5.3 (3.1 - 10.9) 

Total Nitrogen (mg ]"1) 。 79 (0.56 - 1.28) 2.20 (1.60 - 4.14) 

Ammoniac.1 Nitrogen (mg 1.1) 。 35 (0.05 - 0.74) 1.63 (1.14 - 3.43) 

Tot.1 Inorganic Nitrogen (mg 1.1) 。 45 (0.19 - 0.85) 1.67 (1.21-3 .44) 

Total Phosphorus (mg 1.1) 0.12 (0.08 - 0.18) 0.35 (0.24 - 0.50) 

E. coli (no.l100ml) 1937 (717- 5233) 208122 (81000 - 472000) 

Note: 1 
2 
3 

Except as specified, data presented are depth-avetaged data 
Data presented are annual ari血metic means except for E. co /i data which are geometric means 
Data enclosed in brackets indicate the ranges 

4.3.2 SENSITIVE RECEIVERS 

The main sensitive receiving water bodies include Kai Tak Null鉤， Kai Tak Approach Channe[, 

and Kow[oon Bay. 

4.4 EXISTll可GWASTE CONDITIONS 

4.4.1 Municipa! SoIid Waste 

Wastes generated 企om the a呵ort operation are main1y 企om three sources: a呵。此 (airside)，
缸中。前 ([andside) and 位戶口 related industries. Based on the data col!ected through a number 

Maunsel! Consu[tants Asia Ltd 
CES (Asia) Ltd 
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。fquestionnaires sent to various org叫za曲的 oper前ing the airport during the SEKDFS, it was 
found that currently the collected wastes comprise 65.5 tonnes/day (tpd) of domestic, 
commerCl祉， industrial and chemical wastes. Among them, only 10.5 tpd, mainly refuse, is - 1 
collected by the Urban Services Depa此ment. After collection, this waste is compacted and 司
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 industria! wastes, a tota! of 
approximate!y 55 tpd, are collected by private collectors and then either recycled (for instance 
chemica1 waste) or disposed of at !andfills. Tab!es 4.5 and 4.6 provide a summary in terms of "1 
sourc巴， qua!ity, collection authorities and disposa! points. 

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

Waste Söurces Qu(tapnatl) ty Eharwhcatsetde sucs 、 ν t 

Airport Terrninal Buildings (West Station, East Station & Eleclra Drive) 10.5 Wetanddry 

Air Cargo Terminal refuse and junk 

Associate Engineering Co. Ltd 

Cathay Pacific Technical building 

Lufthansa, KTA 

Aviation Club, Olympic Avenue 

Airport Police Division 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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Table 4.6 Privately Collected Wastes Generated from the Airport Site 

Waste Characteristícs Quant句 Cöl1eCtíön Dísposal 

、 tpd gpd' Ag~cy Poínt 

HAECO Ql血且ercial waste: 
Food, paper wastes generated from offices and 15 Cleaning comp血y Tseung 
C扭扭扭曲d solid wastes removed from KwanO 
passenger air,raft 

IndustTtal waste: 
U sed oil, fuel, hydraulic fluids generated 丘。m 3 Cleaning company Tseung 
equipment maintenance KwanO 
ChemiCJlLwaste: 
Lubricating oils, solven區， paint, spent 。 3 Petroche!IÚcal 
batteries, herbicides and insecticides used on- company 
site for routine airfield maintenance 

HATS Jndustrial waste 
Used tires Supplier 

Scrapped equipment and p叮ts Engineers fi凹n

Chermcal waste 
Oil, grease and lubricant oil used in mobile 35 Petroche!IÚcal 
vehicle equipment company 

HACTL Qlm且ercial waste 
Paper 3 Recycling 

company 

Polyethylene sheets and wooden pallets 34 Cleaning company Tseung 
KwanO 

Note: (1) gpd = gallons per day 

4.4.2 Exis叫 Fuel St叫e Facil句

The airpo此 site contains a large t缸1k farm, for the storage of aircr晶 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司fueling cars and buses 
which operate on the airport apron 

4.5 EXISTING ECOLOGICAL CONDITION 

4.5.1 Land Use and Habitats 

Thee~吐sting land under consideration for re-development is currently subject to urban land use 

Maunsell Consultants Asia Ltd 
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In addition, most ofKowloon Bay within the Study Area is proposed to be rec1aimed for new 
development. 

The vegetation ofHong Kong was surveyed by World Wide Fund for Nature Hong Kong using 
aerial photography taken in December 1989 supported by field checks, and c1assified into 16 
vegetation! habitat types' . All of the study area was classified as '趾gh density urban', that is, any 
trees, shrubs and grasses which 訂e present are mostly exotic species planted and maintained by 
man in a few small areas of amenity planting. N 0 inland waters inc1uding streams were 
identified as present by the WWF surv句， as Kaiτak Nullah was c1assified as a marine water 
body 

More detailed information was obtained for the current F easibility Study 企om aerial 
photographs (taken during September 1995 at a height 0口， 500 feet) to determine the locations 
and areas of any habitats/vegetation in the study area, followed by ground truthing of areas that 
W巴re unc1ear or that contained trees. 

Ahabitat map was conìpiled (Figure 4.2). The area ofeach habitat type is given in Table 4.7. 

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

JiIabitat TÝPtè |、Area(m2) ...1 L呵h(m) 1 %.Area 

High density urban 4687520 45.8 

Grass (planted) 508 100 5.0 

Amenity planting 184570 l. 8 

Marine 4829000 47.2 

Freshwaterlbrackish 20100 0.2 

Quarry face 16700 outside area 

Artificial coastline 13 100 99.1 % 

Original coastline rernnants 120 0.9% 

4.5.2 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 runw旬， taxiway, road and large grass strips. 
Mostly drainage is good, and standing water only occurs after a heavy downpour, though there 
are s巴veral areas of poorer draina.侈" with enough standing water during the wet season to allow 
Rana tigrina (Chinese Bull企og) to breed. Grass on the runway is the result of rough turfing 
叫th several plant speci郎， the most common being Cynodon 街ctylon (Bermuda grass). There 

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

A tree survey was conducted at the A討ation Club during this study. Eleven trees were identified 
at the study site (Table 4.8). Ofthese specie唱， three are native to Ho略 Kong， however all three 
are widely distributed and common locally. Celtis sinensis is common throughout tropical and 
temperate Asi丸 inciuding 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 is 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 èJf 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 ResuIts 

~己b …1. .•... .............Còil\i:rtonNiune、 Ekó丘。 (ß)I Native (閱

11 Thevetia peruviana Yellow Oleander E 

11 Psidium gu句ava Guava E 

Morus alba White Mulberry E 

11 Macaranga tan缸ius Elephants Ear N 

11 Ficus microc叮pa Chinese Banyan N 

Delonix regia Flame of the F orest E 

Bauhinia variegata Camel' s F oot tree E 

Citrus maxima Pomelo E 

Casuarina equisetifolia Horsetail tree E 

Celtis sinensis Chinese Hackberry" N 

Ery血肉1a speClosa E 

4.5.3 Avifauna 

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

During the period between February 1974 and December 1979, 136 species were seen. Of 
these, five species were re制訂ly present throughout the year (Black-eared Kite, Small Skylark, 
Richard's Pipit, Tree Sparrow and Pigeon). ReefEgret 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 (inciuding the Asiatic, Gold臼en and Oriental P到lovers & Yellow Wagta剖il)) 
O叮r 訂e ofi凶r叮re句嚀gu叫呦lla缸r occurrence (in郎ciu吋Id副in勾1泡gt也heBo叩m昀li's Ea袍gle， Australian Curlew & Wryneck) 
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It has been noted that the airfield at Kai Tak has little to offer most species in terms offood, 
cover, etc. and recor吐s of species often relate to migrants grounded by bad weather; such as that 
assoclat巴d with the passage of cold 企onts and tropical depressionss. The majority ofwaders 
are grounded migrants which are usually we此， tired, reluctant to fly, and move on as soon as 
possible, depending on weather and physical condition. The only records ofbreeding at Kai Tak 
are for Little Ringed Plover, Small S勾r!ark and Richard's Pipit 

Records of Oriental Plover and Little Whimbrel are of interest as there are few Hong Kong 
records away 企om 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 企om elsewhere in Hong KongS 

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 企equently seen at air對elds2， 3 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 Ho啥 Kong with a summer population of200-300 (including 
many non-breeding adults) and a winter population of approxim剖ely 1,000. The annual pattern 
of occurrence 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 oflocally fledged young). There is much 
variation in the number ofbirds 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 wat巴r around the runway.promontory, on 
dead fish and in the past on slaughter house 0宜al discharged 企om sewer outfal1s4

. The main 
night time roosts have been on Stonecutters Island and around Magazine GapNictoria Peak, 
although po此 development activi句 in the area of Stonecutters Island may have had an impa,ct 
inrecent ye訂s. Forrner sewer outfalls at Kai Tak and Kwun Tong provided an abundant supply 
ofoffal and other food items for kites, however these sewers were extended in 1985 and 1987 
reducing the food supply in the area ofthe airport. In addition, since the 1980's there has also 
been a higher level ofbird scaring activity by the airport Bird Control Unit. These two factors 
combined have reduced the number ofkites 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 vanTe區， GF， V間tijens， WJM, D'Andr話， AH and Barker R. Guide To the Recognition and Reduction 01 Aerodrome 
Bird Hazards. Australi血 Department ofTransport, Canberra, 1977. 

4 Melville, D. The Birdstrike Hazard at Kai TakAirport Hong Kong: Final Summary Report 1974-79. Agriculture & 
Fisheries Department, Hong Kong, 1979 
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4.5.4 

5 

6 

7 

g 

making use of the thermal currents induced by the runway'. 

Gulls are winter visitors to Hong Kong, arriving in late Octoberlearly November and departing 
late March/early April6 There has been a large increase in Black司headed Gulls in the Territory 
in recent ye訂s， although numbers of Herring gulls do not appear to have increased. Roost 
counts since 1975 indicate 鉤，000-佑，000 Black-headed Gulls and 1,000 Herring Gulls. 
Movements within Hong Kong are not fully understood but it is known that there are three 
peaks: late November, late Dωember/early January, and late February/early March. Gulls spend 
the da'拆ime feeding either at sewer outfalls or at Kwun Tong Oil Storage depot or resting on 
th巴 sea in Kowloon Bay. At night-time they roost in West Lamma Channel, movements being 
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 
oiledlinjured individuals. The highest number ofBlack-headed Gulls recorded in the airport area 
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 訂e 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 
water7 

OtherFauna 

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 suppo吋ed by these habitats is 
impoverished and would be of a low species diversity, of species types 企equently 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 ofbirdstrike with aeroplanes, by removing food 
for waders through infilling standing waters. Therefore habitat for these species may since have 
been removed. 

Other fauna have been observed at KTA including Rattus norvegicus, scarab beetles 
(Scarabaeidae), short homed grasshoppeFs (Orthoptera; Acrididae), common butterflies Eurema 

spp and Precis orithya. Earthworms were rare. Chinese Skink (Eumeces chinensis) was 

Melville, D. Developmenl POlenlial ofHong Kong lnlemational Airporl: Kai Tak Birdslrike Slu司y. World Wide Fund 
for Nature, Hong Kong, 1988. 

Viney, C, Phil1i戶， K & Lam, CY. Birds ofHong Kong and Soulh China. Government Printer, Hong Ko旬， 1994.

Melville, D. Developmenl Polenlial ofHong Kong lnlemalional Airporl: Kai Tak Birdslrike Slu.再加 World Wide Fund 
forNa個間， Hong Kong , 1988 

Melville, D. The Birdslrike Hazard al Kai TakAirporl Hong Kong: Final Summary Reporl 1974-79. Agriculture & 
Fisheries Department, Hong Kong, 1979. 
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widespread as was house. mouse Mus muscullus castaneus but not common. Ther巴 W

occasional sightings of house shrew Suncus murinus. Snakes were very rarely seen, the only 
identification made was a single Naja n句ia Chinese Cobra. Three terrapins were reported, 
though thought to be escapees9

. 

4.5.5 Protected Species 

N 0 references were found to protected species occurring in the study area 

4.5.6 Protected Areas 

The study area does not contain any area protected for nature conservation value such as Sites 
of Special Scientifìc Interest, Country Parks, Special Areas, areas of restricted access under the 
Sixth Schedule ofthe 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 ofwhich 
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 CONTAMINATlON CONDITION 

4.6.1 InternaI 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 
CometDri珊. The site is adjacent to the OCTF Fuel Farm (to the west), workshops and a car 
p訂k (to the no討h) ， the CPA Building (to the east), and the airport apron (to the south). The 
site area is 鈣，260 m2

• 

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 J apanese occupation. 

Dangerous goods 企om all categories (C臨gories 1-8) are stored at the site, a吋 the facilities 
include a radiographic room for x-raying jet engines. 

9 Melvi1le, D. Birds at Kai TakAirport Hong Kong Birdstrike Research Unit, Agriculture & Fisheries Depart血ent， Hong 
Kong, 1980 
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The HAECO site inc1udes a number of underground tanks. A plan showing the location of 
underground storage tanks (and other faci!ities) is provided in Figure 4.3. Underground storage 
facilities at the site inc1ude decommissioned tanks at two former fuel stations. An underground 
storage ta此 at a former cyanide destruction plant was removed when the plant was 
decomrnissioned. 

OCTF 

The OCTF site is bounded by Concorde Road, Convair Drive, Electra Drive, and the aircraft 
parking apron. The site is a句acent to the HAECO Site (to the east)，也豆豆哩哇terminal
bu盟ing_(g> the west), and the airport apron (to the south). The tank farm is associã1:區Gwith
a dolphin nearthιKowloon City F erry Pier for the mooring of vessels for discharging and 
conv可ng aviation fuels and lubricants to the tank farm. The OC百 site is approximately 12,110 
m2 with the dolphin area of283.7 m2. 

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 Get fuel and a.、~ation gasoline) in bulk, along w恤
a small quantity ofaviation lubricant. Facilities have been upgraded several times since 1958, 
but records of renovations and underground facilities are not available to the consu1tant. 

Figure 4.5 summarises the record of hydrant fuel system leakage provided by OCTF. A 
contarnination 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 no此h of the Airport Tunnel. 

1t should be noted that the groundwater table under the site is very c10se to ground level 
(averages 2.9 m). As the fuel pip的 are at 2-5 m depth, it is likely that some of the leaks 
occurred below the water table. 1n this case, it is likely that the fuel f!oated to the top of the 
water surface and then contarninated the soil as the water table level rose and fell with tidal and 
seasonal influence. This is s!ight1y unusual, in that most soil contarnination tends to occur from 
the top downwards rather than 企om the bottom upwards，的 in this case 

The amount of infiltration on the site is rninimal because of the extensive concrete cover and 
there are few areas of exposed soil. It is likely that oil contarnination has main1y 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 f!atted factories, all of which represent 

Maunsell Consu1tants Asia Ltd 
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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 provid的 l
information on various contami且ative land uses. Locations ofthese sites are presented in Figure . . J 
4.6 

Table 4.9 Summary oflnformation on Various Contaminative Landuses 

Potentially lrifoimation obtáined from field observations .and questionnaires 
Contaminative 

GeneralTnfò口i1ation Possible/potèntíal-sources of contamination U:ies 

Car Repair . size : typical 4日 o to 800 sq.ft • waste oils e.g. lubricating oils，甘血smission

Workshops . activities : car repa汀， maint血祖師， f1uid and engine cool血t

T缸ely some car washing . at present, waste oils collected by licensed . long history of operations at Ma Tau chemical waste collector but previously such 
Wai (>5 ye缸s) wastes were drained to nearby sewers or . Two large clusters found in Ma Tau stOIIDwater drains . 
WC1atv i, others scatteredover Kowloon 

Pe甘'01 Stations . activities : refuelling, storage offuel, underground fuel storage t缸lk leakage (none 
replacing motor oil 血d car washing recorded) 

. accidental oil spillage (none recorded) 
• waste oils and car washing water 

contarninating drain (none recorded) 

Ma TauKok • new site: N. Works size 12500 sq . leakage from storage faciliti的
Gas Works metr臼 leakage from pipelines 

old site: S. Works demolished 1993 • for 也e old site, a land contamination study 
company operating for 63 years report was produced in 1993 . activities . town gas production, 

naph也a and diesel storage 
underground pipelines for fuel and 
gas transportation 

Bus Terminals . no refuelling, bus washing or fuel • not likely to cause significant land 
stora位e at bus terminals cont缸nination

Ferry Terminals • passenger ferry pier at Kowloon City • only application oflubricating oil，甘anSITIlSSlOfl. size: 1744 sq.m with 39 ye叮's of f1uids 血d paints (no disposal needed) 
operation 

• no refuelling or fuel storage 
some ferry clear也19

EMSD . activities : govemment vehicle . a large underground waste oil t缸lkwas
Workshop repaÎriI\g and maintenance (about identified 

3000 veh per month) • wastes disposal and oil & fuel storage 
. long history of operation rgeeqnueirraelmlyefnbtls loawt ps rgeosveenrt nment enVIronIRental 

Light !ndustries as they are mostly located at multi- contamination may have arisen around也e

storey indus甘ial premis間， land sewerage utilities serving也ese premises as a 
contarnination is unlikely result ofleakage 
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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 general1y lower than the Dutch B level except for 
a location immediately north ofth唱 gas work. At this location, l'PH ∞M~ntrations were found 
to be 24,281 mg/kg and 8,684 mgkg r砌的tively at 1.2m an立125m，品百五高高而ater­
d正磊面吉日as-GQ間戶地姐姐皇fi.T臨首好頁頁高高函 with也可否否証站前豆s

However, at sampling locations c10ser to the KT人 much lower τ'PH concentrations were 
found, indicating that the area as a whole did not have widespread contamination; 0叫y localised 
hot spots 侃isted. No evidence was found for subsurface migration of external contamination 
so叫rces into KTA 

4.7 SENSITIVE RECEIVERS 

Typicalland uses to be considered as sensitive receivers include residential gardens and grassed 
public areas, such as parks and play grounds.Few such SEElSHIVE receivers are represented in 
the study 訂'ea， as most of the development in the area is covered with concrete hard standing. 
Almost al1 of the study area is total1y developed and there are no agricultural or groundwater 
wel1s in the study area to create two potential contaminant exposure pathways, namely produce 
and potable water. This situation affords little exposure of above司ground population to 
underlying soil. As for underground population, (for example, basement of commercial 
buildin郎， c訂 P缸ks， tunnels, underpass的 and underground rail stations'O) , vapour migration by 
permeation through the walls or along the utility backfill can be a potentialo吐our problem and 
public health and safety risk (particularly when the vapour is combustible and migrates into 
poorlyventilated space such as tunnels). Consequently the identification ofsensitive receivers 
wil1 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 contarninated 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 也e KTA apron area after redevelopment 
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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 1M) was used for the 
assessment of construction noise. All notional noise sources were identified in accordance with 
the requirements ofthe TM. For each specific works task, all items ofPl在E 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 σigure 4.1). Sound power levels (SWLs) ofPME wer巴 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 ident均 a worst case scenario representing those items of Pl在E
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 Number SWL per ltem, dB(A) TM Reference 

Excavator/loader 112.0 CNP081 

Bulldozer 115.0 CNP030 

Rock drill, hand he1d 116.0 CNP 183 

Mounted breaker 122.0 CNP027 

Tota1 SWL, dB(A) 124.0 

Tab!e 5.2 Likely Powered Mechanica! Equipment for Installatiou of Remediatiou 
Equipment 

nem 

ExcavatorlLoader 

Air compressor 

Lorry 

Breaker, hand held 

Waterpump 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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Number 

4 

4 

Tota1 SWL, dB(A) 

SWL per ltem, dB(A) Reference 

112.0 CNP 081 

100.0 CNP 001 

112.0 CNP 141 

108.0 CNP024 

88.0 CNP 281 

119 .5 
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5.2 

Table 5.3 Likely Powered Mechanical Equipment for Apron Concrete Removal 

ltem ♂ 

Number SWL per ltem, dB(A) Refèrence 

Excavator/loader 112.0 CNP 081 

Crawler rock 企ill 123.0 CNP 182 

Hydraulic rock breaker 108.0 CNP024 

Total SWL, dB(A) 123.5 

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 of75 dB(A) (and generally 70 dB(A) for educational establishments) 

AIR QUALITY ASSESSMENT METHODOLOGY 

5.2.1 Dust Assessment Methòdology 

The major potential air quality impact during the demolition stage ofthe airport will be dust 
arising 企om the demolition ofexisting buildings, break-up ofpav巴ment， haul road emissions and 
open site 巴rosion. In addition, operation of a temporary crushing plant and stockpiling areas 
w i1l 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 th巴 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 前 grid points spaced 100 
metres apa此 over the airport 

Dust Emissions Calculations 

The prediction of dust emissions was based on typical values and emission factors 企omUSEPA
Compilation 01 Air Pollulion Emission Factors μP-4刀，少 Edition. A ten-hour working day 
and six呵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 ofthe dust generated 
from wind erosion of open site and general demolition activities may be achieved with twice 
daily watering ofthe active site area with complete coverage as suggested by AP-42 

Dust emissions 企om the temporary crushing plants were estimated based on a capacity of 330 
tonnes of demolished material processed per hour. 1t was assumed that primary crushing and 

Maunsell Consultants Asia Ltd 
CES (As峙Ltd
E\C415\reports\eia \eia-fin.02 
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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 Refèrences (AP-42, 5th EditioÌl) 

General demolition activities Section 13.2 .3 

Crushing operations Section 11.19.2 

11 Wind erosion of open s加州 stockpilin Table 11. 9.4 

Dust Dispersion Modelling 

Dispersion modelling was undertaken using the USEPA approved Fugitive Dust Model σDM) 
to assess potential dust impacts arising from demolition activities. Wind data recorded at the 
closest weath巴:r station, KTA station, operated by the Hong Kong Observatory were cömbined 
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 

F or the purpose of this assessment, it is considered that dust emissions 企om vehicles moving 
on unpaved road surfaces would const山te the m恥r dust source for most ofthe sites. Since 
no site specific information was available relating to particle size distribution, and the unpaved 
road emission equation from AP-42 (5th 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 pa吋icle size classes of 
0-2.5μm， 2.5-5μm， 5-10μm， 10-15μm and 15-30μm， 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 l-hour and 
24-hour average tÎme periods. It was assumed that actual construction work would take place 
during d句-time from 08.00 to 18.00 hours and the wind erosion of open sites and stockpiling 
訂閱 would take place over the whole day. Hourly variations of each dust emission activity were 
incorporated in the model 

A background TSP concentration of99 /-lgm-3 has been added to the maximum l-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 l-hour average and maximum 24-hour average TSP concentrations, 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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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 ofKTA station for year 
1993. A sample FD1在 model output file is included in Appendix D of this repo吋

5.2.2 Nitrogen Dioxides and Benzene Assessment Methodology ofthe SoiI Treatment System 

The major potential air quality impacts from the operation of the catalytic incinerator wi l1 be 
errusSlOns 企'om fuel combustion and residual benzene emitted after the catalytic oxidation of soil 
vapour extracted 企om the contaminated site. The catalytic incineration is scheduled to 
commence operation in early 1999 

The catalytic incinerator is an emission control de'討cewh巴re 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 promot巴 oxidation of the vapour 
at the operating tempera心re. A typical destruction e伍ciency of95% would be achieved by the 
catalytic incinerator as suggested by the engil)eer. . All the emissions from the catalytic 
incinerator wi l1 be exhausted to the atmosphere through a stack 

Air quality impacts were assessed at dif!'erent e1evations (every 5 metres intervals starting from 
ground level) over the cata1ytic incinerator. The worst af!'ected elevation was predicted to be 
25 metres above loca1 ground level. Pol1utant concentration contours are presented at this 
elevation to visualise the predicted air quality impacts 

Nitrogen Dioxides and Benzene Emissions Calculations 

Nitrogen oxides (NOJ are considered as the major pol1utants of concern when burning 
Towngas in the catalytic incinerator. The prediction ofNOx emissions was based on typical 
values and emission factors for natural gas combustion from USEPA Compilation 0/ Air 
Pollution Emission Factors (AP-4勻， 5th Edition. With a designed maximum heat input of 
1,700,000 BTU per hour for the incinerator, the total NOx emission was calculated using the 
emission factor for commercial boilers. For the purpose of this assessmer祉， a conservative 
assumption of 100% conversion ofNOx to N02 was taken 

With reference to the resu1ts of the soil gas monitoring conducted as p訂t of the contamination 
assessment conducted in 1997 during the SEKDFS, the highest benzene concentration in the 
soil gas extracted 企om the site was 4,500 ppbv or 14.4 mgm-3

. Based on the designed 
maximum extraction rate of the soil vapour extraction system at 8000 scfm 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-1

• For the purpose ofthis assessment, a safety 
factor of 10 was multiplied to the benzene ernission 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) mode1 to assess potential air quality impacts from the catal戶ic incinerator. 

Maunse l1 Consu1tants Asia Ltd 
CES (Asia) Ltd 
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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 .r巴present the dispersion patterns in the vicinity of the site area 

For predicting the impacts of stack emissions 丑。m the cata1ytic incinerator, detailed information 
on the stack characteristics was provided by the engineer and are Iisted below 

Stack height 
Stack top diameter 
Stack exit temperature 
Stack exit velocity 

12.2m above ground 
0.66m 
2270 C 
19 ms, j 

ModeIting was undertaken to establish the N02 concentrations over the airport for l-hour, 24-
hour and annuaI average time periods and the benzene concentrations for l-hour time period 
1t was assumed that the operation ofthe catalytic incinerator w iII take place over 24-hour a day 
for a period ofmore than a year. Sample model outpllt fiIes are included in Appendix D ofthis 
repo此

A background N02 concentration of 65 時m，3 has been added to the maximum l-hour average, 
maximum 24-hour average and annuaI average results for N02. This background N02 
concentration is the annual average N02 level recorded at EPD Kwun Tong Air Quality 
Monitoring Station, the cIosest station to the site, for year 1996. No additional baseIine 
monitoring was carriedout for this assessment to provide modelIing input data. 

Ambient benzene concentration over the airport was measured during the contamination 
assessment carried out in 1997 under the SEKDFS. The measurement results showed a benzene 
concentration ofIower than the detection limit of 10 ppbv or 32μgm，3. For the purpose ofthis 
assessment, a background benzene concentration of32 時m，3 has b巴巴n added to the maximum 
l-hour average reslllts for benzene to produce conservative estimates 

The predicted maximum l-hour average, maximum 24-hour average and annuaI average N02 
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 l-hour average benzene 
concentration contollrs 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 ofKTA 
station for year 1993 

Additional assessment was undertaken to determine the potentiaI 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 mal五mction of the catalytic incinerator. AlI 
the extracted vapour was assumed to be exhausted 企om the stack at ambient air temperature 
The predicted maximum l-hour average benzene concentration contours at the worst affected 
elevation of 15m above ground are shown in Figures 7.7 and 7.8 

MaunselI Consultants Asia Ltd 
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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 contamiJiated soil 
when the soil is disturbed. This section presents an assessment on the potential air quality 
impacts 企om 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 ofthe Technical Report RA時， 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自case scenario, most or all of the benzene are 
assumed to be lost to the atmosphere during soil handling. F or the purpose of this assessment, 
a safety factor of 10 was multiplied to the benzene emission factor to produce a conservative 
assessm巴的。 Benzene emission from handling of contaminated soil is estimated to be 681 mg / 
m3 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 
contaITÙnated soil. Wind data recorded at the closest weather station, Kai Tak Airport statio口，
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 ye訂 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 可pical scenario for excavation of contaminated soil in a large-scale pr句的t
given in the Control of Air Emissions from Superfund Sites, USEP A, total volume of soil 
moved in an hour is about 240 m3 with excavation p江 dimensions of 10m x 12m x 2m (depth). 
The excavation pit was taken as an 訂閱 source ofbenzene eITÙssion with surface area of 120m2 

The benzene emission factor for the area source is therefore estimated to be 163 .4g/hr 
(681mglm3 ofsoil x 240m3 ofsoil / hr) or 3.78xl0.4 gls/m2 Besides, an excavation scenario 
with half the excavation rate of 120m3 of contaminated soil per hour was considered in this 
assessment. 

Modelling was undertaken to establish the benzene concentrations for I-hour time period at 
assessment points located at 10m to 150m from the centre of the excavation pit at different 

Maunsell Consultants Asia Ltd 
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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 benzen巴
concentration oflower than the detection limit of 10 ppbv or 32μgm-3 F or the purpose of this 
assessment, a background benzene concentration of 32μgm-3 has been added to the maximum 
I-hour av巴rage results for benzene to produce conservative estimates. 

The air quality impact ofthe pilot plant is addressed in Section 8.6.5 

5.3 ECOLOGICAL ASSESSMENT METHODOLOGY 

The assessment is based on investigation and findings obtained 丘。m 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 
ofstudy 訂ea 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 conju叫ion with the lit巴rature
review in the ecological assessment. 

Existing literature and documentation (for example, local and international journals and 
publications, KTA Birdstrike Research Unit, World Wide Fun吐 for Nature publications, 
government reports) were researched for background ecological information on terrestrial, 
coastal and marine ecosystems in the area. Relevant Government Departments inc1uding 
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 siz巴s， community structur巴s and interdependent 
relationships. If any þa此 of the subject site, or species known to occur at or near the subject 
site，訂e prote唱ted under legislation for nature conservation or mariculture, this was identified. 
Species lists 飢d 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 th前 could potentially lead to destruction, displacement or adverse effi巴cts on 
flora a吋 fauna (inc1uding 10ss of she1ter 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 rehabi1itation of the natura1 environment 

5.4 LAND CONTAMINATION ASSESSMENT PLAN 

5.4.1 Purpose ofInvestigation 

Based upon the historical data and previous studies, it was conc1u社ed that land contamination 
was likely to occur. Thus, during the SEKDFS, substantia1 contamination investigation was 
carried out to specifically determine the extent of any soil contamination which may have 
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occurred as a result of historical aviation fuel leakage. This work was undertaken in two 
stages: 

• Ph星星立1 involved th巴 collation ofbackground/historical information relating specifically 
to KT A operations, and to conduct a survey of existing soil gas conditions in order to 
indirectiy identify likely soil contamination levels. This information served as predictive 
computer modelling input data for risk assessment to determine the requirement for 
groundwater remediation 

• Ph坐立2 involved the installation of 77 groundwat巴r observation wells across the KTA 
site on the basis ofPhase 1 site investigation and modelling fìndings. This permitted direct 
assessment ofthe characteristics and distribution of any subsurface contamination present 
Thus, it in turn allowed the formulation and recommendation of feasible remediation 
optlons. 

Details of thesè investigations were documented in Repo此 RAl6 and RA24 ofthe SEKDFS 

5.4.2 Phase 1 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 measu叫 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 

RiskAss的sment

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

The model calculated total unmitigated individual incremental lifetim巴 risks for a specifìed 
contamination-exposure scenario. Losses of contaminant mass from unsaturated soil due to 
volatilization, leaching and chemical degradation were considered. Estimates of the time­
dependent 且verage 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 w巴re used to calculate exposure-route specific unmitigated 
individual incremental lifetime risks and total risk estimat巴s as a function of contaminant 
concentration in unsaturated soi1. The model was used to recommend soil c1ean up 
concentration for a target carcinogenic risk level 

Benzene, a chernical of concem in jet fuel specifìed under the ASTM Standard Guide E 173 9-953 
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was selected as the modelled contaminant. It has been classified by t址h旭e USEP A as a Group A 
cωar'昀elll∞1昀0句gen(w叫it由h悶悶s訊釗u咄l

factor ofO.l kg mg-1 dy-l 

CaITOX1M incorporates an on-site receptor exposure scenario. In the on-site receptor exposure 
scenario, a construction worker is assumed to work on site and assumptions account for daily 
exposure (1 2 hr dy-l for 286 dy y(l, equivalent to 5.5 working days per week) over a 3-yeàr 
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 mo吐el suggested an appropriate soil clean up target based on a target 
risk. In this study, the target health risk has set to 1 x 10-6 which represents the worst case 
scenarlo 

5.4.3 KTA Contamination Assessment - Phase 2 

Smηpling Location and Measurement Parameters 

Phase 2 assessment included installation ofa total of77 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 r的ults 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) ofchemical analysis for both soil and ground water has been conducted 
Table 5.5 Sample Analysis Suite 

Testing Status andMethodolbgy 
Parameter Soil Ground water 

Conducted Methódology Conducted Methödology 

TPH J USEPA8015 J USEPA 8015 (mod.) 
(mod.) 

Total 叮ganic carbon J APHA53JOB J APHA53JOB 

Metals J USEPA6020 J USEPA6020 

Polyaromatic hydrocarbon J USEPA8270 J USEPA8270 

Particle size distribution J BS 1377, 1975 × 
Ch10口nated hydrocarbons J USEPA8270 J USEPA8270 

BTEX' J USEPA 8015 J USEPA 8015 (mod.) 
(mQd.) 

BTEX = benzene, toluene, ethylbenzene，可lene
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Fol1owing the recômmendation ofthe Phase 1 report, soi1 gas samples from 10 soil probes were 
collected for radiocarbon dating of the methane gases in order to provide: 

1) a semi-quantita,tive assessment ofthe methane content in the raw sample gases 
2) a determination ofthe stable isotope C-13 and radioactive carbon C-14 en巾hment values 
3) an assessment ofthe relative contribution of ‘recent biogenic' and/orιfossil thermogenic' 

carbon as the methane source 

In addition, a t的t was also carried out for 10 soil samples to establish the presence of 
hydrocarbon-degrading bacteria. This investigation wi11 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 resu1ts ofthe laboratory analysis of soi1 and ground water samples. The potential 
risk generate社 from the following sources of concern has been assessed, which inc1ude: 

1) benzene (a representative carcinogen ofconcern) in the unsaturated soillayer 
2) toluene (a representative non-carcinogen of concern) in the unsaturated soillayer 
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 fue1. Non-carcinogenic risk of a chemical is 
quanti五ed bythe haz訂d quotient which is the ratio of the estimated daily intake of the chemical 
to its recommended reference dose (RfD). The RfD value is the estimated daily intake that is 
not beJieved to be associated with adverse hea1th 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 RfD va1ues of ethylbenzene, toJuene and)可lenes， which are three non­
C訂cinogenic chemicals of∞ncern injet fueJ specified under the ASTM Standard Gilide E1739-
鈣， for three exposure routes which include inhaJation, ingestion and dermaJ contact. The RfD 
叫ues are based on the USEP A Integrated Risk Information System (凹的 database. Among 
these three chemicals, toluene is shown to have the lowest RfD vaJue for inhaJation, and the 
second lowest RfD values for ingestion and dermal contact. It was therefore selected as the 
mo吐elled non-carcinogenic contaminant 
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Table 5.6 Reference Dose Values ofEthylbenzene, Tolnene and Xylenes 

Ethylb=en< TòlÌlene Xylenes 

Reference dose (inhalation ), mg kg.1 dy l 。 3 0.03 2.0 

Reference dose (ingestion), mg kg.1 dy l 0.1 0.2 2.0 

Reference dose (dermal contact), mg kg.1 針.1 。.1 0.2 2.0 

The chlorinated hydrocarbon analysis of ground w且.ter at sampling location 'NJW207 (a吐jacent
to the HAECO building) (Figure 5.2) indicated relatively high levels of s均f sel臼吋ele叫d咐ed ch帥l加0仗nna

hydrocarbons among which t忱et甘raωchloroethy抖lene was selected as th巴 contaminant to be assessed 
for hea\th risk. Tetrachloroethylene has been c\assified by USEP A as a carcinogen, which has 
a cancer potency factor ofO.021 kg mg-ldy"l via inhalation and 0.051 kg mg-ldy-l via ingestion 
and dermal contact. The cancer potency factors are based on the USEP A 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 potentia\ carcinogenic and non­
carcinogenic risks arising 丘。m 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 (RAGSff丑ffiM， 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.l for 286 dy yr-\ equivalent to 5.5 working days per week) over a l-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 inc\udes derma\ contact and it is assumed that 10% of the total body surface area is in 
contact with the benzene/toluene/tetrachloroethylene contaminated groun吐 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 KT A 
apron 
Effects of site runoff during decommissioning and site preparation 
Wastewater and production water generated during construction activities 

. 
• 

6.4 WASTEARIS:的GSTREAMS

In the KTA North apron, construction work will include the following activities 

. decommissioning 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 wiU generate various kinds ofwastes, including: 

• Construction waste including materials from demolition and pavement removal 
Chemica1 waste 
Workforce waste 

• 
• 

6.5 ECOLOGICAL IMPACT 

Nom句。r ecological impact is anticipated. 

6.6 LAND CONTAl\直到ATION

l
L

「
l
l

「

l
l

「
l
l
[
l
l

Land contamination can cause polluted groundwater and contaminated soil. The 
decontamination process can also cause IJoise, air quality impacts and health and safety to 
construction workers. The environmental impact due to land contaminatiQn and 
decontamination are addressed in noise, air qual江y， water quality and waste sections 
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6 IDENTIFICATION OF ENVIRONMENTAL IMPACTS 

6.1 NOISE IMPACT 

The proposed remediation and site preparation works at KT A will entail the completion of the 
following key construction tasks: demolition of existing structures (excluding the passenger 
tenninal); installation of equipment for remediation of sub-surface contarnination; and, breaking 
and removal of concrete aircraft parking apron. Noise will be generated 企om these activities 
using Pl\但

6.2 AI1主 QUALITY IMPACT 

6.2.1 Dust Impact 

Dust will ernit from the following activities 

General demolition activities 
(including demolition of e泊sting buildings, break-up ofpavement, ground excavation, and 
equipment tra伍c 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 w i11 be undertaken 
during years 1998 to 2001. Du血g this period, demolition work will be carried out in Planning 
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 訂閱W也 be located at the middle of the airport runway for processing the 
material 企om the demolition work. 

6.2.2 Nitrogen Dioxide and Benzene Impacts of SVE/AS System 

The major potential air quality impacts 企om the operation of the catalytic incinerator will be 
erruSSlons 企'om fuel combustion and residual benzene ernitted after the catalytic oxidation of soil 
vapour extracted 企om the contarninated site. The catalytic incineration is scheduled to 
commence operation in early 1999 

Since the biopile vapour would be vented to the blower and catalytic oxidizer of the SVEI AS 
system, it is assessed under this section also. 

6.2.3 Benzene Impacts During Excavation of Contaminated SoiI 

The potenti叫 impact would be benzene ernission during excavation of contarninated soil. The 
soil at Hotspot A and C would be excavated, the free product contarninated soil at Hotspot B 
may be excavated depending on the effectiveness ofthe SVE system. 
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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 resu1t企om 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 

NóÎseLevel by Works T自k

NSRID DemolSittiroun ctoikfEes XISting Installat泊位 ofRemediation Apron Concrete Removal 
Equipment 

Di祉，血 dB(A) Di吼 l riil dB(A) Dìst., m dB(A) 

SI 165 74.6 715 57.3 165 74.1 

S2 165 74.6 640 53.3 165 74.1 

S3 355 67.9 395 62.5 355 67 .5 

S4 250 70.9 225 67 .3 250 70.5 

S5 205 72.7 150 70.9 205 72.2 

S6 110 78.1 325 64.1 110 77.6 

S7 190 73.3 1155 47.1 190 73.9 

Hl 195 73.1 755 56.8 195 72.7 

H2 160 74.8 115 73.2 160 74.4 

Rl 170 74.3 665 57.9 170 73.8 

R2 250 70.9 1230 52.6 250 70 .5 

R3 205 72.7 1140 53.2 205 72.2 

R4 270 70.3 1085 53.7 270 69.8 

R5 155 75.1 670 57.9 155 74.7 

R6 140 76.0 630 58.4 140 75.5 

R7 155 75.1 590 59.0 155 74.7 

R8 190 73.3 580 59.1 190 72.9 

R9 205 72.7 580 59.1 205 72.2 

RIO 245 71.1 590 59.0 245 70.7 

R11 265 70.4 595 58.9 265 70.0 

R12 315 68.9 615 58.6 315 68.5 

R13 145 75.7 410 62.1 145 75.2 

R14 155 75.1 385 62.7 155 74.7 

R15 195 73.1 375 62.9 195 72.7 

E孔l' 110 68.1 328 64.1 110 67.6 

Note: 1 
2 

distance to actual source 
NSR will be screened from all works by passenger terminal, therefore negative correction of 10 dB(A) 
applied to PNL in line wi也 relevant NCO即 (Section 2.10 - Step 10) 
Assessment criterion for educational establisbmenls is gener.lly 70 dB(A) 
Bold text denotes exceedance of noise criteria 
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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 訂e conservative in two respects: it is assumed that all PME listed for a given task would 
operate concurrent1y (which in practice is unlikely); and, that a11 PME would be located together 
at the notional source (which is again unlikely for practical reasons). However, it is c1ear 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 
predominant1y 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 

7.1.2 Curnulative Irnpacts 

As can be seen 企om Figure 4 .1, indi札dual works task areas would be predominant1y spatially 
discret巴. Further, in those cases where spatial ovèr1ap 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 
c1imate, with respect to each NSR, would be dominated by the c10sest works area: noise levels 
企om other works tasks would be great1y 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 企om 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 酬; a difference of great巴:r than 12 dB(A) between independent noise sources would cause 
zero increase in tota1 noise levels at an NSR. Further, it is understood that not all tasks would 
be prograrnmed to run concurrently. For example, remediation works would not be completed 
prior to apron remova1 in those areas where these tasks over1ap spatially. F or these reasons 
cumulative construction noise impacts are not in this case considered a key issue, with the 
exception of the following scenario 

However, although it has been demonstrated that different construction tasks would generally 
be spatially and tempora11y discret巴， 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 te街n' 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 ofNSR-S6σigure 4 .1). This is expected to be the only scenario 
un吐er which cumulative impacts may cause perceptible changes in construction noise leve1 at 
anyNS丸 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 notiona1 sources, both the same distance 企om
NSR-S6. 
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Ta且b恤le 7旭2 羽w恥枷f句廿o叮r叫翩叫C臼u叩m叫n

Unmitigated 

NotÎönalSöurce Distance, III PredìCtedSPL, d13(A) 

Demolition Team #1 110 78.1 

Demolition Team #2 110 78.1 

Cumulative ImDact 81.1 * 

• calculated in accordance with Table 4 of也eTM

7.2 All主 QUALITY IMPACT 

7.2.1 Predicted Dust Impacts 

The modelling results (Figures 7.1 and 7.2) showed that with 50% dust suppressi凹， the 卜hour

average guideline level an吐 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 
KwaWan 訂閱 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 ofPredicted Dust Levels with 50% and 75% Dust Suppression 

..PrediCteddust加

With50~ilÎlsts4þ!，ressiôÌï.'..)♂ 1....... ....With 彷~ d{istsuppressÎ<:m 

200 150 

300 200 

400 250 

500 300 

600 350 

700 400 
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Exceedances of the 1司hour average guideline level for TSP were predicted around the 
tempor的 crushing pl削 and stockpiling area. Th臨 exceedan闊的問tricted to areas within 
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60 metres 企'Om the boundary ofthe temporary crushing plant and stockpiling area. Temporary 
uses planned adjacent to the crushing plant include material stockpiling area, construction 
supporting 訂閱 and public fill barging point \lnd these uses are considered not sensitive to dust 
impacts. N 0 sensitive tempor訂y uses are located in close proximity to the temporary crushing 
plant and stockpiling area. Adverse dust impacts at sensitive receivers are therefore not 
expected 

7.2.2 Predicted N02 and Benzene Impacts during Soil Treatment 

As shown in Figures 7.3, 7.4 and 7.5, exceedances ofthe AQOs for N02 are not predicted in 
the vicinity of the catalytic incin巴rator at the worst a能cted 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 ofthe l-hour average HPCL for benzene of 
185μgm' 3 would be expected in close proximity to the incinerator stack at the worst affected 
elevation of25m above ground (Figure 7.6). Exceedances are not predicted at more than 20 
metres away 企'Om 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 
丘。m 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 N02 emissions would not be expected. Instead, the 
destruction efficiency of the system will be reduced to zero. Benzene in the soil vapour 
extracted 企om 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 sltuatl凹， 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 
ofthe catalytic incinerator. As shown in Figures 7.7 and 7.8, with the soil vapour extraction 
rate reduced to 10% and 20% ofthe maximum extraction rate resp的tively， exceedances of the 
l-hour average HPCL for benzene of 185μgn1 3 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 丘。m 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 企om the stack under these two 
scenarios would not be expected 

7.2.3 Predicted Benzene Impacts during Excavation 

The predicted maximum l-hour average benzene concentrations at different distance from the 
centre of the excavation pit 訂e listed in Table 7.4. A background benzene concentration of32 
μgm'3 is incorporated in all the results. 
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Table 7.4 Predicted Maximum l-hour Average Benzene Concentrations at Different 
Distance from an Excavation Pit 

Distan吋Offi..C

。的《酬戚。咐(m) E:xcavdonRa叫帥m'lhr .1 Emav前ìonRa叫 120m'Ihr l

10 1309 67l 

2o 1293663 -1 
30 1059 546 

40 817 425 

50624328 

60 484 258 

70 385 209 

80 314 173 

90 26247 

10O223 128 

110 193 113 

12o 169 101 

130 151 92 

140 136 84 

1501M 78 

lil 

ili p

巴
月

1

戶
←

As shown in Table 7.4, exceedances ofthe 1-hour average HPCL for benzene of 185μgm- 3 

would be expected in c10se pro也訟句 to the excavation pit. At an excavation rate of 240m3 and -1 
120m3 of contaIIÚnated soil per hour, exceedances are not predicted at more than 120m and _ 1 
80m away from the centre ofthe excavation pit respectively under worst-case scenario 

7.3 WATER QUALITY IMPACT 

7.3.1 Decontamination of Ground Under Airport Apron 

DecontaIIÚnation of ground under the airport apron wi11 be carried out immediately after the 
c10sure of the airport. The nature of contaIIÚnation main1y re1ates to total petroleum 
hydrocarbons and BTEX (butene, toluene, ethylene, and xylene). Details ofthe contaIIÚnation 
issues are discussed under the Land ContaIIÚnation of this report. 

The decontamination processes inc1ude in-situ 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 offree oi1 by an oi1 interceptor and re-injected into ground for in-situ treatment byωr­
spargmg 
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Groundwater Extraction during excavation is not expected. Instead, large backhoes with arm 
extension length of 5而m would be used to reach down to soil underneath the groundwater 
table. The excavation would form small temporary stockpiles (lined) to c1ear leachate before 
transport to biopile. Leachat巴金om the temporary stockpiles would be drained to the perimeter 
trench/ sump, which will be pumped to trucks for transpo此 to 。在site facility for treatment. 
Excavation of contaminated soil would be scheduled in the dry season to prevent heavy rainfall 
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 v叮 durable. These material have been 
used 泊 S缸吐tary land到llinings in Hong Kong. The covered biopile will be stabilised with heavy 
weights such as sandbags to prevent wind from blowing offthe cover. This has been practice 
in a few overseas sites. Leachate will bè 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 high的t point can reach 5m. This would create a natural gradient 
for rainwat巴:r to be drained to the pe也neter 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, inc1uding 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 proje仗， there would not be construction of basement or deep 
foundations. Therefore, extraction of groundwater is not anticipated. However, ifthere are any 
sources of contaminated groundwater produced during the decontamination work, they will be 
treated to comply with the WPCO Technical Memorandum “Standards jor 且fJluents
Discharged into Drail呵e and Sewerage Systems, lnland and Coastal 的鯽，\

7.3.2 Construction Site Runoff and Wastewater 

Before site prep缸ation for development can commence, decommissioning of airport related 
facilities has to be undertaken. These actiyities inc1ude decommissioning of underground pipes 
and tank:s and demolition ofbuildings. Residual oil inside pipes and tanks would be recovered 
byOCτ'F as a reusable product. The water used for plugging pipes should be properly draine吐，
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 partic1es 
would be present in the surface run-o宜 Water used for wheel washing would also have an 
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increased level of suspended solids. Sediment laden runoff may ca口y pollutants (adsorbed onto ‘ 

the particle surfaces) that can travel downstream, eventually p仰ollut缸II呵I
waters. Proper mitigation measures should be implemented to minimize the chances of 
m叫叫l吐t

subs巴quent s巴ct位ions

Domestic sewage 企om the workforce and wastewater 企om the canteen and mechanical _ , 
workshops, if a旬， would also be generated during both decomm翩。ru時 and construction 
phases. It is unlikely that sewage generated from the site would have a signi宜cant impact on 
the nearby environment, provided that sewage is not discharged directly to surface waters, and '1 

provided th的 septic tanksor chemical toilets and grease tr叩s are establisl叫 and properly 
maintained 

7.4 WASTE ARISIl可GS

7.4.1 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 ofDemolition Waste Generation Rate (m3
) 

l捌 "19991. 20001 2'叫| 2002 2003 Total 

Inert 11364 78826 49714 。 128008 3236 271148 

Non-inert 7577 52565 48306 。 70562 1784 180794 

Total 18941 131391 98020 。 198570 5020 451942 

The existing. buildings to be demolished are predominately ofreinforced concrete construction, 
but also consist ofthose non-inert materials, including woodltimber, bamboo, glass, and plastics, 
steel, non-ferrous metal and ferrous metal from electronic equipme肘， plumbing fittings, 
ventilation equipme肘， lighting，企amework and pipes. 1t is estimated that approximately 
271 ,148m3 of inert material will be generated and 180,794 m3 of non-inert material 
(approximately 40%), consisting of insulation material and wood pieces，的 The former will 
be processed and re-used on-site and the latter will have to be disposed of at a landfill. 

7.4.2 Construction Waste - Pavement Removal 
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C臼0∞ns'咖沁划叫t丘lonα∞nofroads a叫n吋dfi鼠恥蚓facil品阻叫cαcilit悶 W叫呱il迎11叫urre且虹盯i廿白ret做:he旭盯E閃E閻xca'肌.va叫叫a釗仰tl枷1沁叫lon仗∞no向f句pa'帥V羽emen帥t臼S， S啪tωormwat加e叮r drains, 
sewers, water mains other utilities and other ducting and services. It is estimated that a total _ .J 
of 5叭，024 m3 construction waste will be generated, of which, a total of 279,219 m3, 
approximately 52.6%, will be 呵-used for roads and rail (Table 7.6). The rest will be used on-
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site for reclamation and other pu叩oses

Table 7.6 Summary ofWaste Generation Rafe from the Removal ofPavement (m3) 

|捌[J卿 1 2000 1 2002 1. 2003. 12叫. Total. I 
34316 43911 223441 130825 32168 53397 12966 531024 

2 I Q 。 11342 79523 32168 43220 u2966 279219 

Notes To旭1 waste material to be generated 
Material to be re-used for roads and rails 

1. 
2. 

There is some contamination ofthe ground within the KTA site as a consequence of oil storage 
恤金 leakage and aviation fuel spillage. The degree of contamination and propósed remediation 
measures for soi1 are addressed in detail under the Land Contamination of this repo此. The 
excavated contaminated soi1 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. 

7.4.3 Chemical Waste 

The existing fuel pipes and oil storage depot will be removed before the commencement of the 
KTA development. They wil1 be emptied by pumping followed by a washing process to ensure 
that the residual fuel inside the pipes is kept to a minimum. The residual fue1 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 col!ected by 
vacuum air stream and then destroyed by a vapour treatment system (cat叫ytic oxidation). The 
small amount of 企ee oil separated 企om 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 e紅thmo吋且甚 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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appropriate removal and handling procedures. If ACM is found, it will be disposed of in 
accordance with the relevant regulations 

7.4.4 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. 

7.5 ECOLOGICAL IMPACT 

7.5.1 Terrestrial Habitats 

Much of the existing terrestrial 訂閱 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 企agmented patches and without 
h組ng∞rridors. 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. 

7.5.2 Avifauna 

The use ofKai Tak Runway by avifauna has been well documented. On1y five species were 
regularly present throughout the year (Black-eared Kite, Small S勾1ark， Richard's Pipit, Tree 
Sparrow and Pigeon), species which are common in urban or grassy areas. Large numbers of 
gulls are present throughout the winter and as passage rnigrants. However, most records are 
of passage rnigrants 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 resu1t 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 Marshes11

• 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 rnigrants use the runway when grounded by bad weather conditions, but it has 
been noted that the airfiel吐 has little to offer most species in terms of food, cover or other 

11 Hong Kong Bird Watching Society. Hong Kong Bird Reporl. Hong Kong Bird Watching Society, 1992, 1993, 1994 
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resources and it is therefore only a resting place used very briefly12. 

Little Whimbrels were recorded at Kai Tak every year between 1974 and 1979 but not during 
every rnigration. Collated records of regional abundance for the Little Whimbrel indicate that 
it was recorded by LaTouch (1925-34) 的 'comrnon in the delta ofthe Canton River during April 
to the middle ofM旬， and 悶 'very comrnon' at Foochow in April. Sightings outside ofHong 
Kong suggest that during the non-breeding seaSOl) the bird favours areas of short grass and it 
is frequently seen at airfields口， 14

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 Race∞urse 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 ofhabitat 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 linkedand more diverse (thus more attractive) than those wh岫 they

replace 

7.6 CONTAMIl'可ATION ASSESSMENT REPORT 

7.6.1 Findings OfPhase 1Investigation 

Soil Gas Monitoring 

Figure 7.9 shows a contour plot ofthe total VOC concentration. The hot spots are located at 
different pa巾。fthe 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',‘contarninated' and ‘ excessively contarninated' soil respectively. PID readings are a 
good indication ofthe headspace hydrocarbon ç:oncentrations 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 ofthe possible contarnination hot spots are also spots ofhigh 
methane concentration, high carbon dioxide concentration and lòw oxygen concentration 

12 Melville, D. Birds at Kai Tak Airport Hong Kong. Birds甘ike Research U叫， Agriculture & Fisheries Department, 
Hong Kong, 1980. 

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

14 
vanTe凶， GF, Vestije帥， W瓜I!， D'Andria, AH and Barker R. Guide To the Recognition and Reduclion 01 Aerodrome 
Bird H azards. Australian Department of Transport, Canberra, 1977 
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These indicate anaerobic gas generation due to contaminated soil. Nine hot spots were 
i油伽伽蝴d臼曲伽蜘en蚓:nt叫1址泊蝴t垃i

with the h趾1甘IS'泣to叮n切ca叫lleak locations (Figure 4.5勻).

Baseli叫仙ssessment :-j 
Based on a health risk point ofview, the Monte Carlo1S analysis ofthe CalTOX™ modelling ." 
re叫ts suggests that hot spots 3, 4 and 5 would have a possibility to impose a risk higher than 
the acceptable level of 1 x 10-6 based on a 95% confidence level and as a worst case scenario, - I 
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 _ 1 
level. 

Meth加a翩n叫z

The methane concentrations recorded at the airport site were in the range of20% (v/v) to more 
than 90% (v/v). Three hot spots were found to exceed the upper explosive limit (UEL) of 15% 
(v/v)σ'igure 7.10) Controllimits are often set at levels which provide a significant margin of 
safety，句pically 10% - 20% ofthe lower explosive limit (LEL) which is 5% (v/v) (ie 0.5 - 1% 
(v/v) methane) 

7.6.2 Findings of Phase 2 Investigation 

Hydrocarbon Contamination 

The labor泌的 analysis of TPH was broken dow:n into four carbon number 合actions (C爪，

ClQ-C14, C1S-c's and C29-C3.). At those locations where TPH contamination was heavy, the C lQ­

C14 was usually found to be the dominant fraction. This provides evidence that the 
contamination might have been derived 丘。m 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 waterlevel and in ground water are show:n in Figures 7.14, 7.15 and 7.1 6 respectively. 
According to the laboratory analyses and direct field observations the locations within the study 
area subject to the heaviest TPH contarnination in terms of both soil and ground w耐r are 
centred around wells MW208, MW212, MW220, MW231 , MW233 , MW239, MW241 , 
MW242, MW250, MW253 , MW259, MW261 ， MW262 個d MW269 (refer to Figure 5.2 for 
locations). TPH levels in the vicinity ofthese locations were well above the Dutch 'C' level, 
and as previously mentioned substantial 企ee 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 
identi宜ed in the Phase 1 soil gas survey σigure 7 .1 3). 

15 Monte Carlo analysis is an uncertainty estimation procedures carried out on final output variables. total urunitigated 
individual lifetime risk and root-zone clean up concentration. The Monte Carlo analysis of 也e risk assessment is 
perfonned by a ∞mputer softw缸e "Crystal Ball~'. Detailed description ofthe Monte Carlo analysis are in Report RAl6 
ofthe SEKDFS 
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Bτ宜X 訂e specified as chernica1s of concern in jet fuel under the ASTM E1739-956. 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 五ve 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 ana1ysis results of the soi1, significant volatile po吋ion sti11 exists. A1so, 
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 po討ion of volatile 
material in the 企ee product. 

Metal Contamination 

Seven meta1s 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 metallevels 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 ofthese cases was the 'c' level denoting 
heavy contamination breached. In genera1 it could be stated that metallevels were acceptable 
across the site, and that those areas where lead levels were recorded at higher than background 
coincide吐 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呵Idrocarbons and Chlorinated月Idrocarbons

Polycyc1ic 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: ch10rinated hydrocarbon analysis of ground water at location 
MW207 (a句acent to the HAECO building) indicated relatively high levels of trichloroethane, 
a solvent. However, this indicates the presence of significant contamination that may have 
resulted 企om activities associated with aircraft mainten個ce， and this would require remediation 

Methane Radiocarbon Dating 

The measured C孔4 enrichment values within methane samples demonstrated that with the 
exception of two samples, the methane content in the soi1 gas samples was derived 
predorninantly from carbon that was geologically old, ie. a derivative of oil or natural gas. In 
other words, it was a1most certain the methane was derived from jet fue1. In two areas, results 
indicated that methane was new in origin, and derived 企om the diagenesis of organic material 
Since these areas coincided with areas heavi1y contarninated with hydrocarbons, it was likely 
that this methane was derived 企om the metabolism of the longer chain hydrocarbons. 
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用，drocarbon-Degrading Bacteria Tests 

The results of Hydrocarbon-Degrading Bacteria Tests indicated that there was a strong 
correlation betw臼n the locations of high concentrations of hydrocarbon-metabolizing bacteria 
and contamination hot spots. This observation was significant to the design and proposa1 of 
feasible remediation methodologies，的 it suggested that microbial populations capable of 
hydrocarbon metabolism already existed in the areas of key concem and rnight therefore be 
exploited. 

Ground Water Gradients 

The ground water depths were genera1ly shallow and not homogeneous across the site 
(Figure 7.17). Depths f1uctuated from O.8m to 3.7m w油 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 10ca1 ground water level is below that of the surrounding vicinity. These 
coincide with contarnination i~entified near hot spot #2, and around sampling location MW212 
(Figure 5勾 In these cases it is possible that, although leaks have not been reported in the 
immediate surrounding 訂閱， contarnination has over time rnigrated a10ng 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 finallocation 

Soil Permeabili秒

The particle size analysis results as contained in “OCTF Kai Tak International Airport 
Environmenta1 Site Assessment Phase II Part II Site investigation Draft Final Report" found that 
the percentage of particles with sizes > 75μm range from 45% to 98%, which is considered 
moderately to very permeable (According to ASTM D422 & D653 , pa討ic1es< 75μm are 
defined as silt and c1ay). Subsequently, a detailed analysis ofthe soil characteristics was carried 
out on soil samples col1ected during Phase 2 SI, and concluded that soil in both the saturated 
and unsaturated zones appeared to be relatively perrneable to air and is composed of mostly 
sand. This is a1so supported by records of previous Geotechnical Site Investigation conducted 
in another contract. Appendix E shows the soil perrneabi1ity data. However, for a site of this 
size, it is adrnittedly impossible to generalise. Excessive heterogeneity in soil property would 
affect the perforrnance of SVE/ AS and therefore pilot tests on the system performance are 
recommended 

Baseline Risk Assessment 

a) Benzene and Toluene in Unsaturated Soil 
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Hot spots 3 and 4 have been modelled for soil benzene and soil toluene respectively. The hot . l 
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 
respective1y). The Monte Car10 estimates of the carcinogenic and non-carcinogenic risk . 1 
臼timates of a11 soil benzene a:叫 toluene hot spots were found to be within acceptable r址 levels . J 
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based on a 95% confidence leve1. Therefore, remediation is not warranted for benzene and 
toluene in soi1 

Based on a acceptable risk level of 1 x 10-6 and an acceptable hazard quotient of 1.0, the target 
ground water concentrations ofbenzene, tetrach1oroethylene and toluene are and summarised 
in Table 7.7. The estimated c1ean up level is represented by a range of concentrations 
Considering the worst case scenario, the lower end ofthe c1ean up value wi11 be adopted. The 
e拍nated target soi1 concentrations for benzene (hot spots SB 1 - SB3), based on an acceptable 
C訂cinogenic risk level of 1 x 1肝， range from 6.5 to 8.6 mg kg.1 which are about 65 - 215 times 
higher than the corresponding existing concentrations in soi1. For toluene, which is a non­
carcinogen, the target concentrations in soil of hot spots GTl - GT 4 to achieve an acceptable 
hazard quotient of 1.0 are estimated to range 企om 1.8 to 4.4.mg kg.1 which are about 30 - 90 
times higher than the corresponding existing concentrations in soi1. 

Table 7.7 Target Soil Benzene Concentrations at Hot Spots SB1, SB2, SB3, and 
Toluene Concentrations at Hot Spots ST1, ST2, ST3 and ST4 Based on an 
Acceptable Risk Level of 1 x 10.6 and an acceptable Hazard Quotient of 1.0 

zomEfcdvotaimadI oeBsneetnzazotetnoaea e付sind。Rlluc(emontgekr dk 已h。ncgRekengc甘方oarzt(m1BonaersnieRddeRd oonSoo9t 5iZI%oBneCex/zoVneafnd.ludoesrme oIZel扭oLn曲ee veSiO) Il HotSpot 

SBl 0.10 6.5 .170 

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 individuallifetime risk of all ground water 
benzene and tetrach1oroethylene hot spots are shown to be 3-4 times lower than the acceptable 
risk level based on a 95% confidence leve1. Monte Car10 estimates ofth巴 total unmitigated 
indi社dualh位ard quotient ofthe ground water toluene is found to be 4,000-fold lower than the 
acceptable hazard quotient based on a 95% confidence leve1. Therefore remediation is not 
warranted for benzene, tetrach1oroethylene and toluene in ground water based on available data 
ofthe site. However, we would still propose remediation targets ofthese key parameters if later 
investigation (after the airport c1oses) identifies groundwater c1ean up is required. 

Maunsel1 Consu1tants Asia Ltd 
CES (Asia) Ltd 
f:\C41 5\reports\eia\eia.fm.02 
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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 tetrach1oroethylene (hot spot GTE 1), based on an acceptable carcinogenic risk 
level of 1 x 10吃的 17μgl-l and 110 J.1g1-1 respectively, which are about 35 and 2.5 times higher 
than the corresponding existing concentrations in ground water. F or toluene, which is a non­
carcinogen, the target concentration in ground water of hot spot GTl to achieve an acceptable 
hazard quotient of 1.0 is estimated to be 25 ，000μgt1 . 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: GTEl) Based on an 
Acceptable Risk Level of 1 x 10-6 and an acceptable Hazard Quotient of 1.0 

BotSþót 、、 h社iäl Qi6ïllic! Wilt紅 Có耳ë(ig!í:aii91l (μ剖;') Re豆cör些m哩e!rjtdpdcqG些[0空u些iJd型woadteptLBigefnz1)ene, | 

GB1 5.14 17 

GB2 4.47 17 

GB3 3.79 17 

GT1 6.73 25,000 

GTE1 43 110 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
f:\C415\reports\eia'\eia-fin.02 
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kai Tak Airport North Apron Decommissioning Environmental Impact Assessment 

8 MITlGATION MEASURES 

8.1 NOISE 

An effective approach to noise reduction would be to employ quieter plant. For each item of 
PME already ident的叫， corresponding SWLs of quieter alternative plant have been identified 
from BS5228: Part 1: 1984, where these exist (Tabl的 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 to叫 number of exceedances of noise criteria would fa11 from 
20 to 8; a reduction of 60%. As can be seen 企om the table, residual impacts would only then 
be predicted to occur at five NSRs, a11 of which are schools (凹，凹，白， S6 and S7). 

Table 8.1 Likely Powered Mechanical Equipment for Demolition of Existing 
Structures: Quieter Plant 

1tem . ~研蜘 |、 s肌per戶lem， dB(A) Rèfèrerice 

Excavator/loader 105.0 BS5228, Table 7, Item 59 

Bulldozer 109.0 BS5228, Table 7, Item27 

Rockdr泊， handheld 114.0 BS5228, Table 9, Item 55 

Mounted breaker 122 CNP 027 

Total SWL, dB(A) 122.5 

Table 8.2. Likely Powered Mechanical Equipment for Installation of Remediation 
Equipment: Quieter Plant 

1tem 1. Number. SWLp的間，但(A) . 1 Refèreuce 

Excavator/Loader 4 105.0 BS5228, Table 7, Item 59 

Air compressor 100.0 CNPOOI 

Lony 105.0 BS5228, Table 7, Item 59 

Breaker, hand held 108.0 CNP024 

Waterpump 4 88.0 CNP 281 

Total SWL, dB(A) 1\3.5 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
E\C415\reports\eia\eia-fin.02 
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K且i Tak Airport North Apron Decommissioning Environrnental Impact Assessment 

Table 8.3 Likely Powered Mechanical Equipment for Apron Concrete Removal: 
Quieter Plant 

Item ~阻!ber I 3WL per ltem; dB(A) Reference 

Excavator/loader 105.0 BS5228, Table 7, Item 59 

Crawler rock dri11 119.0 BS5228, Table 6, Item 4 

Hydraulic rock breaker 1 108.0 CNP024 

| 些tal S吼叫 119.5 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
f:\C415Ireports\eia \eia-fin.02 
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Table 8.4 Predicted Noise Level by Works Task: Mitigated 

Nöjse Levelby Works Tåsk 
圓、

J 

N8RU) D明1 白\~~~的oincfolift白E1ÔSI、mg mstallatí，雪o月n12oifpmReemrltediation Apron Concrete Remöval 

、

DJsi.; ni 站的 Distni' dB(A) m dB(.約
J 

PisL,. 

81 165 73.5 715 48.6 165 72.1 

82 165 73.5 640 47.6 165 72.1 

83 355 66.9 395 56.8 355 63 .5 

84 250 69.9 225 61.6 250 66.5 

85 205 71.7 150 65.2 205 68.3 

86 110 77.1 325 58.4 110 73.7 

87 19日 72.3 1155 42.4 190 68.9 

H1 195 72.1 755 51.1 195 68.7 

H2 160 73.8 115 67.5 160 70.4 

R1 170 73 .3 665 52.2 170 69.9 

R2 250 69.9 1230 46.9 250 66.5 

R3 205 71.7 1140 47.5 205 68.3 

R4 270 69.3 1085 48.0 270 65.9 

R5 155 74.1 670 52.2 155 70.7 

R6 140 75.0 630 52.7 140 71.6 

R7 155 74.1 590 53.3 155 70.7 

R8 190 72.3 580 53 .4 190 68.9 

R9 205 71.7 580 53 .4 205 68.3 

RIO 245 70.1 590 53.3 245 66.7 

Rll 265 69.4 595 53.2 265 66.0 

R12 315 67.9 615 52.9 315 64.5 

RI3 145 74.7 410 56.4 145 71.3 

RI4 155 74.1 385 57.0 155 70.7 

RI5 195 72.1 375 57.2 195 68.7 

HLl' 110 67.1 328 48 .4 110 63.7 

Note: 1 
2 

distance to ac旭al source 
NSR will be screened fr.個1 all works by passenger term血a1， therefore negative correction of 10 dB(A) 
applied to PNL in 1ine with relevant NCO 1M向'eclion 2.10 - Slep 10) 
Assessment criterion for educationa1 estab1ishmen!s is generally 70 dB(A) 
Bold text denotes exceedance of noise criteria 

Maunsell Consultants Asia Ltd 

CES (Asia) Ltd 
E\C415lreports\eia \eia-fm.02 
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kai Tak Airport North Apron Decommissioning Environmental Irnpact Assessment 

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

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

ID蜘Notiona1 Source PrediètedsPL,. di3(A) 

Demolition Tearn # 1 110 77.1 
Demolition Tearn #2 110 77.1 
Cumulative Impact 80.1 * 

• calculated in accordance with Table 4 ofthe TM 

In accordance with the instructions of the brief for this study, section 5.1 i) instructs that “all 
background inforrnation relevant to the project" shall be provided. Further tωot船趾恤s丸， 扯 should be 
n∞.ot拾ed t也ha前.t thro∞u曙19l位10叫u叮rp仰阿e叮rso∞n愧叫a祉lc∞ommu叫lr

following: 

• NSR-Sl , NSR-S2 and NSR-S7 do not have any noise sensitive facades facing the site 
(presumably design featur的 to mitigate aircraft and traffic noise) 

• NSR-S5 and NSR司S6 have air間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 resldual impacts. Further, for the same reasons, it is considered 
that any worst case cumulative impacts resulting 企om 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. A!so, temporary site offices (and other similar structures) should 
be located，的 f訂 as is possible, such that sensitive receivers are screened from the line of 
sight of the construction areas 

Interrnittent noisy activities should be scheduled to minimize exposure of nearby NSRs to 
high levels of construction noise. F or 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 
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kai Tak Airport North Apron Decommissioning Environmental Impact Assessment 

properly maintained and used no more often than is necessary 

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

• Where possible, the numbers of concurrentiy 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., compr臼sor panels, and muft1ers. 
Si1encing 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 pu叩ose buiIt noise attenuating glazing or non-sensitive facades 

8.2 AI1主 QUALITY

In view of the potentiaJly high levels of dust arising 企om the demolition activities and the 
operations of the temporary crushing plant and stockpiJing area, it wiII 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: 

(i) Dust 

U se of regular watering to reduce dust from exposed site surfaces, at least twice dai1y 
with complete coverage, particul訂Iy during dry weather. During periods of rainfaIl this 
wiII not be necessary as the dust wiII be naturaIIy suppressed 

• Useof企equentwate血gforp訂ticul訂Iy dusty static site areas close to the site boundary 
and sensitive receivers. 

• Side enclosure and covering of any aggregate or dusty material storage pi1es 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 quaIity sensitive receivers 

. Provision ofbarriers, which may be tempor的 noise barriers, between the site and nearby 
air quaIity sensitive receivers to act as 吐ust barriers 

• Tarpaulin covering of alI dusty vehicle loads transported to，企om and between site 
locations 
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. Establishment and use ofvehicle wheel and body washlng facilities at the exit points ofthe 
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, róuting of vehicles and positioníng of plant at maximum possible 
separation distance from air quality sensitive receivers 

. A crusher feedbox with a minimum number of openíngs should be installed for the 
crushing plant. Rubber curtains should be used to minímize dust escap巴 and air flow 

• The crusher should be choke fed to reduce air entrainment and dust emission 

(ii) Treatment ofVapour from Soil Treatment 

. A catalytic incinerator should be installed to exhaust fuel and oil vapour e芷tracted 企om
the co臨minated site (SVE/AS system叫 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 
anse 

(iii) Vapour Impact from Excavation ofContaminated 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 receivers should be located away from 
the source (F研re 8.7). 

Remediati口n Site Maximum Exc且vation Rate Buffer Distance 

Hot SpotA 120m3 contaminated soil per hour 80m 

Hot Spot B 240m3 contaminated soil per hour 120m 
(As a fall-back option only) 

Hot Spot C 240m3 contaminated soil per hour 120m 
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8.3 WATERQUALITY 

Cons白'uction Site Run-off 

Al1 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 旭 the Technic祉 Memorandum，品'andardsfor功'luen紅 Discharged into Drainage and 
Sewerage System, lnland 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 1194 “Construction Site Drainage" should be 
followed as far as practicable in order to minimize surface runoff and the chance of erosion, and 
a1so to retain and reduce any suspended soIids prior to discharge. These practices include, inter 
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/si1t 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 programrning 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 grave1. 

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

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

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

• For construction activities near existing storm drains/nulla凶， precaution should be taken 
to prevent spillage of excess materials 凶to the drain. If practical, the water run inside the 
channel should be sep訂ated 企om the construction activities, e.g. by means of sheet piles 

Stockpiles should be placed at locations away 企om the edge ofthe channel to minimise 
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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 企equently maintaine吐 to ensure proper 
function. Production water should be re-cycled to mÎnimize the wastewater discharge, where 
possible 

的st，叫JUter from Decontamination 

The small amount of entrained Iiquid in the SVE vapour !ÚJ.e would be treated by an oil 
interceptor and re-injected to Air Sparging zone for further treatment. 

Most ~f the soil to be excavated will be unsaturated soil, and no 吐ewatering process is 
anticipated for these areas. Minimal amount ofleachate 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 Iined and 
covered tq contain any leachate, which will be disposed off site. 

The excavation ofthe hotspots will start around November - December 1998 which is the start 
ofthe 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. 

百le biopile will be covered with f1exible LDPE material 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 landfilllinings in Hong Kong. The f1exible membrane used to cover the biopiles will 
be sealed in one pi的e for each pile (using seam1ess technology if necessary), thus minimising 
the chance of rain water seepage into the pil鉤. 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 0位ite for treatment at suitable treatment facilities. The biopile area 
w i11 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 ofthe 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 exposuτe ofcontar叫nated 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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The water quality impact ofthe pilot plant is discussed in Section 8.6.5 

8.4 WASTE MANAGEMENT 

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

Construction Materials 

A large. quanti句'ofconstruction waste will be generated resulting from demolition ofbuildings, 
removal of pavements and ut巡ty services. Under the WDO, construction waste is classified as 
a trade waste. The waste producers are responsible for its disposal. Its handling should comply 
with the New Disposal Arrangement 10r Cons的ction 仰的 (1991)， wher砌 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 dispose吐 of at strategic landfills. The latter, such as concrete and rubble, should only 
be disposed of at a public fi l1ing area. However, in order to minimise quantity of non司inert
material to be disposed of at the landfil1, steel and other metals should be separated for re-use 
and recycling 

Considering that a large quantity of construction material will be generated 企om the proposed 
work, on-site storage and crushing facilities have been considered. It is estimated that a total 
of 982,966m3 construction material would be generated. Ofwhich, 869,247m3 construction 
waste (= 271 ,148m3 inert material + 531 ,024m3 pavement material) will be processed and re­
used on site for road, rail and reclamation, etc. The remaining 180,794m3 is non-inert 
construction material represents 18% oftotal solid waste. Ofwhich, 5,500m3 would be usable 
metailic material and should be recycled. The rest 175,294 m3 will require to be disposed of at 
landfill. 

If there is surplus waste required to be disposed of at public filling areas. 1t should be noted that 
the public filling materials should oniy consist of earth, building 品的ris and broken rock and 
∞ncrete. They shail be 企的企om marine mud, household refuse, plastic, metals, industrial and 
chemical waste, animal and vegetable matter, and other material considered unsuitable by the 
Dump Supervisor. Small quanti句 of timber mixed with otherwise suitable material may be 
permitted. 

Chemical Waste 

Chemical waste (e.g. oily sludge, halogenated solvent) produced from d的ommissioning of 
underground pipes and tanks and other activity should be handled according to the Code 01 
Practice on the Pac.加研哼; Labelling and Storage 01 Chemical Wastes and disposed ofby a 
licensed contractor at Tsing Yi Chemical Waste Treatment Facility. The contractor should 
register with EPD as a chemical waste producer. 1n 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. 
Anycont但ninate吐 materia1s such as absorbent or c1eaning 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 requir叫， the storage faci1ities wi11 be designed in accordance with the Code 
01 Practice on the Packagi.哼; Labelling and Storage of Chemical Wastes issued by EPD. 
AC1在 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 
Handli哼; Transpor.帥'onandDi.亭。自σ1 of Asbestos Waste. Site investigation for the presence 
of ACM should be ca叮ied out during the decommissio!Ùng 

A sewerage system or sep包c tanks must be provided to collect human waste. Sludge should be 
removed regu\arly 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 col1ection 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 ofwaste handling methods for different type ofwaste 
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8.5 

8.6 

8.6.1 

Table 8.6 Summary ofWaste Handling Procedures 

c:叫| Mitiga世onMeasures

H缸ldl泊革 DISPosa1 
Construction Where possible should be措-used on-site On-site for reclamation and road base 
Waste If off-site disposal required, separate 血to. Non-inert material 

steel and other metals Re-use 血drecycling
re:咽aining material L阻dfill

. rnert material: ∞ncrete and rubble Public filling 叮ea or reclamation 
Contaminated To be treated on site. Shall not be re-used ei血er on-
Soil site or 0耳目tefor 。由erp四poseunle自 it is cleaned 

I properly 
Chemical Recycle on-site or by licensed comp阻les

Wastes 
Stored on-site within suitably designed containers Chemical Waste Treatment Facility 

Contanxmated soil would be treated on site 
Asbestos L叩dfill

Provision of appropriate on-site tempor缸y storage 
facility where necess由于

To beremove社 off-site by registered contractors 
Workforce Providc 0扑到tc re臼se collection facilities Refuse Station for compaction and 
Waste containerisation and 也en to Landfill 

Main sewerage or septic tank Private hygiene company 

ECOLOGY 

As impacts are anticipated to be either beneficial or of minimal adversity no mitigation measures 
are consi臼red necessary. 

CONTAMINATION REMEDIATION ACTION PLAN 

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 aböve the ground 
water table with historicalleakage records reveals a correlation between the contamination of 
soil relatively una良cte吐 by ground water influence and the locations in proximity to the original 
point ofleakage. The remaining cont位ninants are, generally speaking, present at background 
concentrations according to Dutch ‘ABC' levels or the newer Dutch guideline 

Table 8.7 provides details ofthe remediation objectives. The remediation target for soil TPH 
is determined to be the Dutch B level (1000 mgkg.1

). 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 10-6 

and the acceptable hazard quotient of 1.0. For methane, the remediation target is set as the 
safety limits, 0.5 - 1% (v/v) methane. 

Table 8.7 Summary ofRemediation Objectives 

Matrix keyER叮e叮rEEH吋dieartioa 、、 Remedìatiö且 1arget Justification 

Soil TPH Dutch B level Remediation standard adopted by 
(1000 ppm TP昀 EPD 血 previous cases 

Floating oil TPH Nonde扭ctable Removal of source material 

Ground Water Benzene 17μgl-l Remediation levels to meet 
acceptable risk level1 

Tetrachloroethylene 110μgl-l Remediation levels to meet 
acceptable risk level' 

Toluene 25 ，000μgl-l Remediation levels to meet 
acceptable hazard quotient1 

Soil Gas Me也ane 10% - 20% of the lower Controllimits to provide a significant 
explosive limit (LEL) mar再n ofsafe甘

8.6.2 Selection of Appropriate Technologies 

Comparison 01 Potential Technologies 

Both soil and ground water remediation options applicable to the subject site were considered 
in the SEKDFS. Comp缸ison ofthe potentia1 remediation technologies are summarised in Table 
8.8 in terms of:. 

• principal application 
• previous experience in Hong Kong 
• constramts 
• data requirement for remedial design or permit 
• suitability to soil type 
• duration 
• apprOJamate cost 
• potential sites for application 

what other technologies can be used in combination 
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Table 8.8 Potential Remediation Technologies 

fechnologies Princìpal Use E}!:perience Constraints D.祖 Possible S型些bilitytoSol!主血型
in l-lK Requirement Regulatìon Clay Silt Sand G間.ve

Excavatìol1l ShaUow Widely No treatment, long tenn Veryfew Waste gl gl gl gl 
Disposal contnminat帥， du丘ng practised liability to landfill. deplete 

reconstructioll, aßcM fúr small landfilI. handling creates 
tirne removal, address sites occupational bazard, 
a11 contaminnnls costlyBbr lbaar直ckeEvIolhmlzaute ezotaf l 

soil, Ilecd 

Containment Cut-wall toωntrol Yes, for Does not remove Few NOllC gl-2 gl-2 gl-2 gl-2 
water movement, landfills 

ClloMIoannbg uiltimtey rmm mmmIML oInlnoistlol， grri呵tnegrum im 開vapDpolunrgntrOobCOlenm trol 

Soil Ventillgl Volatile or volatile Yes, for May l1eed secondary Moder泡妞 Air alld waste B 自 gl-2 gl-2 
Air Sparging fractions by SVElAS, large sites pollu鈍。n control 

Jlon volatile fractions 
bv biorem吋iation

Biopilin直 Long term si扭 Yes~ only R呵uires illitial 甘叫阻bility Mode間.te A汀.， water and g3 g3 g3 β 

cleanup to for large study, lnrge nr，帥， di血叩It wnste 
background 1的 el ， call sites to manage, H&S problem 
decontaminate by diffuse vapou巳 long
difficult-to-reach areas ttmer叫UIr.吋

Pl\mp al1d For wells, C31l be lIsed Yes, for Seasonal changes ofwater Modernle Wntcr, scwcr, 位 位 位 位

Treat (、vells， at greatest dcpths, will large siles levels may affect proccss, and chcmical 
trcllches) collcct water and free lleoo follow up treatment, 、，vaste

product, for trenches, may rcquire lo11g lime 
control illfi1tration at (wells), not very effective 
sites with low water 
tablo 

Lcgcnd Sllccess oftreatment : g = good, f = fair, p = poor; ease of accomplishment: 1 = g∞d， 2 = h1ir, 3 = difficult 
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Duration Cost Potentinl Target Technologìes in 
Sites CQ!llbìl1u1lon 

Days 10 weeks Low for small to All sites Landfillingl 
(1。回tion of moderate mcmerabon 
l阻dfill， volum間， high 
approval) for largc volume 

Weeks Low to moderatc All sitcs with Cement or clay 

pmoitgGmntuIaol n cllt-walls 

Fewmonths Relatively Widcspr，曲d Biotreatment 

m(delapteInHdWs ) on m由tp叩sive for contamil1atiol1 

gasolinel 
solvents 

Mon由s 10 Ohnr lGy 肘ecrnescwtlcve Widespread oil Venting and 
yea目 contnmìnation at hydrological 
(depends on ∞ntamination sites that call be controls 
rate ofbio- with long term closed for long 
degrodation) cl曲nup timel require 

very c1ean end 
uso 

Months to Trcnchcs + Uscfhl in Trcatmcnt likc 
y叫間 skimming rcmoving frcc 。illwater
(depellds on mbe eeλ耳:pen叩siSvlev，e cfm br product 

sbeloptamraattImone, nL ponn且.bility)

groulld water aeration, 
depelldillg on 。hemical
sllbseqllent 

apcrGtiCvIaPtHed aticOaErL bon 
訂閱tment

/ 
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Site Characteristics 

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

Summary of Site Characteristics 

Cll'aractëristÎcs Coiinnént 

Remediation area (soil) 11 hectar臼 tota! in 3 hot spots 

Contaminated media -soilîn 也ree hot spots 
-groundwater in simi!ar areas but more spread out 
-free product (O.3m) confmed in three boreholes 

Depth of contamination 的。咀 2-6 m below grade 

Volume of unsaturated contaminated soil 282 ,400 m' 

Nature ofco刮目ninants mainly TPH, midd!e carbon fraction (CIO-C,,), some BTEX 

Contaminant mobility moderate mobility via soi1 & groundwater, determined by 
groundwat叮 gradient

Soil permeability moderate to high at groundwater level 

Nutrient levels low to moderate 

。xygen level in soil and groundwater defÍcient in hot spots, anaerobic 

Moisture level in vadose zone soil moderate 

Microbiological acti vity e!evated in hot spots 

Proposed end use of remediated site mixed land use, with high rise residential areas 

Table 8.9 

VAU42 ,

M 

Screening And Recommend.αtion 01 Possible Technologies 

Based on the above mentioned analysis of the relative disadvantages and advantages of the 
potenti叫 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. 1! 

丹
、

The alternative remediation methods that can achieve cleanup within the tight time 企ame will 
be ex-situ methods i.e. excavation and landfarming. We can minimise the impact from the 
landfarming by adopting the biopi1e method. However, health and safety impacts to workers 
and environmenta1 impact to off-品er的eivers are expected for large scale excavation. Appendix 
F compares the SVEI AS system with landfarmi且g/pump & treat method 

Air sp前前19 (AS) and soi1 vapour extraction (SVE) have been demonstrated to be very effective 
at numerous sites and are common1y used for remediation of sites contaminated with petroleum 
hydrocarbons. Permeability is unlikely to be a wide spread problem over the site to invalidate 

vfdful 
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the choice ofSVE/AS. Ifit is a problem, it is most likely to be a localised problem confined to 
few locations. The pilot test for SVEI AS wil1 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 c1eaning up the subject site 訂e SVE I 
bioventing for soil and air sparging for ground water I saturated soil. 

Limited e泌的前ion of soil would be undertaken at the severely contaminated hot spots and the 
materials biopiled in an area at the NAKT A. A1though ex situ methods such as excavation 
would create more second的 environmenta1 effec個 (egw耐r and a峙， the tight development 
programme for some areas such as Hotspot A and C would not allow the construction and 
operati6n of SVEI AS systems. Measures have bee.n designed to mitigate these secondary 
environmental effects 

8.6.3 Conceptual Process Of Remediation 

Remediation Sequence 

The recommended c1eanup sequence is as fo l1ows: 

1) Remove contaminated soil by excavation and biopile on site for fast track development 
areas 

2) Treat the volatile 企actions from residual hydrocarbons occurring in the unsaturated zone 
(to deal with vapour migration problems) by SVE 

3) Treat the heavier 企actions of hydrocarbons by bioventing 

4) Use air sparging to c1ean up the soil and ground water in the saturated zone 

5) As a fa1l-back option, recover the free product and remove the 'contaminated soil in the 
free product contaminated 訂閱 and biopile on site 

6) U se monitoring wells to assess off site migration of contaminant and progress of 
remediation, conduct post remediation monitoring to ensure no “rebound" of 
contamination. 

The areas that will require remediation are iI1ustrated in Figure 8.3a. The layout of the 
remediation systems is presented in Figure 8.3b. The remediation methods are summarised in 
Table 8.10. 
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Table 8.10 Summary ofProposed Remediation Methods 

Matrix Key Remediation'PararIleler Remed阻tiön MethodS 

Soil TPH 徊。tspotB - sou也emapr叫 SVE/ 血r sparging 
limited excavation (fall back opt的n)

TPH (Hotspot A - OCTF) excavation 

TPH們otspot C- HACTL) excavation 

Floating oil TPH 也ickness SVEI air sparging 
recove可 wells (包11 back option) 

Ground Water Benzene arr spargmg 

chlorinated hydrocarbon in HAECO 的 sil!l chemical oxidation (if necessary) 
building (if conf田ned)

Soil G目 Me也阻e SVE 
Concrete breaking for air 吐泊扭曲， tilling 
dnring excavation 

Excavated Soil for Biopile 

A designated site for biopi1e is being identified in Planning Area 21 and the contaminated soil 
will be reused as filling materia1 after treatment. 

The biopi1e operates on the principle of volatilisation and biodegradation. The advantages are 
that it is more efficient than SVE because the permeability of soi1 is improved during the 
excavation process. The vented air from the biopile is connected to the blower and cata1ytic 
oxidizer for treatment before release to the atmosphere. 

The basis ofvolume ofbiopi1e and the phasing are discussed in Section 8.6.6. 

Methane Mitigation 

Figure 7.8 shows hot spots for methane requiring remediation. Hot spots 孔但2 and l'vlE3 would 
be addressed by the SVE plants proposed for TPH treatment. l'VlE 1 has not been shown to be 
a problem by TPH contamination data. The SVE and AS system would be able to c1eanup the 
existing me1:hane and the source of me出ane. Existing methane would be removed by the venting 
pr，口的路. The biodegradation induced by the AS and SVE process will remove the non-volati1e 
portion of the fue1 which may generate methane ifleft untreated. 

1deal勻， one would also want to implement a venting plant at阻1 ， although methane takes 
much less time to vent仰 mon側， thus raising a question as to the cost-effectiveness of such 
a solution. However, depending on soil permeabili旬， the SVE plants insta11ed for TPH 
treatment would a1so address the methane problem in the l'VlE 1 area. Furthermore, breaking up 

Maunsell Consultants Asia Ltd 
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the concrete will allow the atmospheric oxygen to di伍lse into the soil promoting aerobic 
condition and gas exchange to alleviate the methane problem. 

8.6.4 Programme ofRemediation 

Appendix A presents the proposed construction programmes for the d的ontamination and sÍte 
prep訂ation 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 decontaminationis scheduled to be completed by December 2000 

8.6.5 Pilot tests of the SVE/AS system 

As there is some uncertainty regarding the permeability of the site, pilot tests will be performed 
immediate1y after the airport c10ses to veri今 the feasibility of the SVE/ AS in different 訂閱s
within Hotspot B and to gather design data for system optimisation. 

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

8.6.5 .l Objectives 

Th切1旭巴 air s叩pa訂rgi伊n咚1苟gp凶i証10仗H怡es.仗ts a缸retωo bec∞ondl叫ed i旭n two phaωse臼s. The fi街rs討t phas昀e invo1ves runn叮1汀m吋i丘in
the sparge t紀es討t alone, and the second phase invo1ves running both the sparge and SVE tests 
concurrently. The purpose of conducting the AS test is to evaluate the feasibility of AS as a 
remedial tecbno1ogy and to determine AS design p訂ameters. 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 ofmounding 
5) evaluate effectiveness of sparging 

The combined air sparge-SVE test provides usefu1 data for designing the overall system. The 
pu中ose of the test is to evaluate how the effects of simu1taneo的1y inducing a vacuum in the 
vadose zone 且nd app1ying a positive pressure in the saturated zone affects the following : 

1) S VE radius of influence 
2) water level changes 
3) VOC concentration changes 
4) possibility offree product migration. 

8.6.5.2 Criteria ofPilot Test 

The air sparging will be considered to be infeasible or need to be substantially changed if: 

1. The Radius ofInfluence is found to be much less than the present design 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
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2. The VOC removal rate is too low to achieve the remediation period of 18 months 
3. There is a substantiallateral migration of企ee product outside the Radius of Influence 
4. There are considerable preferentia1 pathways in the coinbined SVE/ AS system 
5. There is no demonstratable biologica1 action 

8.6.5.3 Outcome ofthe Pilot Test 

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

8.6.5 .4 Environmenta1 Impact ofPilot Test 

Air Qzωlity 

The proposed sit臼 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 
C訂bon adsorption system specifica11y to remove hydrocarbons and ensure safe operation. The 
carbon 伍lter has very high efficiency (>98%) in removing hydrocarbon vapour. Exhaust air 
would be mOIÚtored for VOC using portable equipmentσID) 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 be\ow the explosive limit within a few meters (dispersion rr叫elling

shows that within 15m, the concentration wil\ 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 企omthe 白的ral 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 w血 secure the venting hole during daytime 
to stop any air from escaping into the atmosphere. Even without the cap, negligible volumes 
of subterranean 剖r would be expected to flow when the vacuum pump is not in use. The system 
is desigr叫 such that 25% of the lower explosive limit (LEL) (ie. combustion can 0向 take

place at 100% ofthe lower explosive limit) should not be exceeded 

Frompre吋ous experience, no problems have arisen 企om the soil venting test already perforrned 
at the airport; these are similar to the proposed SVE/ AS pilot test. Pilot test workers, however, 
would be required to wear persona1 pròtective equipment 

Water Quality 
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Nogroun吐water would be extracted 企om the ground. However, some water/ 企ee product may 
be entrained by the' vapour steam an社 it would be separated in the air-water sep訂紋。r. The 
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qua叫ity ofwater, however, is minimum (typically < a gallon per day) and will be disposed of 
off site as chernical waste. 

8.6.5.5 Schedule ofPilot Plant 

The installation of the SVE/ AS wells at 4 venting locations would take about 1 month. A 
mobile unit (consisting ofblower/:沈∞mpressor， 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 on1y) and Phase 2 (SVE/AS). Therefore, a rninimum of 10 weeks would be needed 
for site work. 

8.6.5.6 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 

8.6.6 FaIl四back Options 

1f the pilot plant shows that SVE/ AS is not suitable for certain areas, the free product wells 
would be installed to recover the 企ee product prior to the operation ofthe SVE/ AS system in 
or吐er to prevent any 企ee product rnigration 

8.6.6.l Free Product Recovery 

Objectives 

1. To remove the source of contamination 
2. To prevent the lateral migration offree product to outside the treatment zone 
3. To design a relatively easy to build and operate system so that it will not delay the 

progr位nme of SVE/ AS or comprornise the effectiveness 
4. To design a safe system so that it will not create hazards to SVE construction workers 
5. To design a system that poses little environmental impact 

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" safetyand air quality problem 

The 企ee product will be recovered by pumping and bailing out the liquid at areas where free 
product is found. 1n areas of productive wells (ie higher permeability), submersible skimmer 
pumps will be used. If企ee product thickness is too thin, or if the recharge rate is sufficient1y 
high, then a second water depression pump will be installed to thicken the free product. This is 
seldom necessary because if the 企ee product is insignificant (a few mm), it will not create 
rnigration potential, and it will be easily cleaned up by the subsequent SVE/ AS. 1n areas of 
less productive wells, the 企ee 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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wel1s would be strategically located across contamination hotspot B. The large diameter wel1s 
will be backfil1ed and appropriately compacted so that it will not create a pre侮rential channel 
or a barrier to air flow. 

Environmental Impact of Free Product Recoverγ 

There is no significant environmental impact of free product recovery by bai1ing. The free 
product wil1 be c1assified as chemical waste and will be disposed ofby licensed chemical waste 
col1ectors. Workers will be required to wear personal protective equipment. 

8.6.6.2 Excava世on and Biopile for Free product contaminated æτeas within Hotspot B 

As a fall-back option, excavation and biopile will be used to treat th巴 soil contaminated by 企ee
product in Hotspot B, if也.e SVE/AS is not demonstrated to show good c1ean up progress after 
an operation period of 8 months 

Capacity of Biopile 

An area of 120m by 180m has been al10cated for the use of biopi1e: It is assumed that the 
avera呂e height will be around 3m. The amount of soil that can be treated at the biopile will be 
64,800 m3 

Estirnated Volurne of Soil to be Treated 

The sources of soil requiring 甘eatment at the biopile include: Hotspot A, Hotspot C, we1l 
cuttu頤" 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 p甜 is est加ated as below. 

在自且呈 主心血皇旦

Hotspot A - soil below ground water table 
Hotspot A - soil above groundwater table 
Hotspot C 
Wel1 cuttings 
Free product area in Hotspot B (only if SVE/ AS is unsuccessful) 

23 ,400 m3 

22,000 m3 

8,000 m3 

110 m3 

57,340 m3 

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 

Ph越立1 To excavate and transpo此 to biopi1e a1l the above-mentioned areas except those at 
Hotspot B. The閃:fore， contaminated soil at Hotspot A, Hotspot C and the wel1 cuttings would 
be treated at the biopile at the sta泣。:f the contract. The estimated total volume of contaminated 
so吐 to be treated at Phase 1 is 53月o m3, leaving 11 ,290 m3 capac甸的 the biop且巴 for
contmgency 
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Ph益立1 Ifthe soil testing results after 8 months of operation ofthe SVE/AS system show that 
the c1eanup goa1 for the 企ee product area in Hotspot B is not likely to be reached, then the soil 
within this area wil1 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 c1eaned up soil can be removed and this wil1 free up the space at the biopile for 
treatment ofthe contaminated soil obtained from hotspot B. The amount of soil to be obtained 
from Hotspot B is around 57,340 m3

• 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 substantial1y less than the soil obtained in Phase 1 

The environmenta1 impact of excavation ofHotspot B have been discussed in Section 7.2.3 (air 
quality) and Section 8.3 (Water Quality). 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
f:\C415\reports\eia\eia-fin.02 

84 



17 
E 
g 

ETQ 

。
但
哼
哼
峰

。ω 
Z 
E刊川 m
gj自由
量!聽i't

位
。
還
竭
。
E
O
出
口
。
的
E
M

E
S
益
。
m
E
S
H
A
-
惘
。
詞
。
但
H
a
s
-
m

〉
囚

i i 

tiiiumu 

z
-
-
t
E
E
E
a
i
F

叫
個

。
z
-
2
。
-
ω
ω
虫
草
草
。
O
M
O
Z
。
g
a

〈
Z
h
g
o
z」F
K
。
a
H
b
〈
造
〈
L
F
-
之
一u
a

-
v
u
唱
這
聳
肩
苟g
u

草
事
a
a

眉
目

a
s
z

旬
章8
宜
昌
〈
苛Z

E
E
E
ω
Z
Z
Z
 

主〈倡“zz 

'
宮
"
旬
，
且
詞
話
笠
，
一
百

Z
Z
E
z
-
-
E胃口
M
E
E
U

S
-
-
N
K
M

苦
。
-
吾
吾
S
g
a
百
H
d
s
a也Z
E
g
g
z

吉

E
d
哲
明
F
A苟
且
百-
E
W
Z
E
E
E
w
o
e
-
-
E
m

g
h
g
Z
u
-
-告
E
Z
Z
E
昌
d
z
a
L

E
E
-
P
K
Z
g
a
z
h
a
g
宮

E
E
S
E
E
-
O

」
電
話M
m
-的d
Z
G苟
《
-
S

E
E
-
E
E
U
壇
。"
U
L
b
d
o
Z且
昌

J
E
-
-
n
量
管
草
還

司M
E
E
U

』
e
E
K
A苟且
吋E
F
嘻
嘻
吶
苟
且Z
E
H
焉
。

2

吾

-
L
S
E曾
且

S
E
E

音
吉
泊
、
Q
E
苟
且
凶
盲

百
草
S
M
g也
a
o
g
S
Z
E昌星
商
品

g
g
至
一
道

、
。"
g
h
兩
h
u
g
e
-
-
2
"
M
U
S
U
Q

句
。
寅u
a話【
月
2
皂
-

。
Z
Z
E
S
E
-旬且
悶
，E
E
E
e
E
E
V
E
-
a
u
E

E
E
P

旬
至E
Z
u
b
h
E昌
d
o
-
-
E
E
E
W
苟

明
g
h
耐
U
E
g
冒
毯
羽
壇z
a
a明
苟
冒
雪
適
宜R
r
h
t
t

E
E
-
-
e
E俯首
S
P
E
E
S
-
E
U
V
G
E
-

→E
v
a

E
E
m
g
&
E
E
E
J
2月
旦
旦
首

E
U

Z
W
司
﹒
認

M
U
P
Z
E岳
重

“ 

贊
皇
揭
U
Z
S
苛

n
z
s
Z
E且

可
直
苟
明
、E
E
C
-
o
z“
語-
B
Z
B
Z
E自
宜
昌H

2
4
。
z
n
h
t
a
g

-
-
g
L
8
.
E
U

宮
Z

Z
M
"。
2
2
.

百
喜

、
有Z
T
h
a
t
-

曲
里

z
d
。
“
-
e
u百
S
A
H
E
E
-
-
E

可

啥
，
主g
a
g
-型E
R
E
S
U

至
量
。
旨
E
E
-
h
p
a
e
h
祠
誌
且
可S
Z

“ 

宮
、
Z
E

宮
&
且
主
ω
Z
Z
S
E
t
s
-

M
W
S
2
2
穹
的

Z
E
E
-
-
g
a
g
a

啊
，
真

'" z 

Z
E
官
且

E
E
g
=

且
一
?
目
。

S
S
S
Z
E

是
“Z
S
E
M
O
-
-
a
s
g
豆

E
.
g
-
g
E
E
E

哼
起
一
甘
苦
誼
百
主
，

E
H
g
t
z
S
唱
苟
言
"
。z
z
-
E
E

苟
且
且
看a

星'" z 

3
局
話
當

H
E
e
g

苟
且
u
z
a
g
"
g
吉
它
E
t
a
-
-
Z眉
，

E

A
M
Z
d
‘

E
S
Z
A
第
五
盲
目
晶
E
u
o
u
z
o
g
苟
2
.冒
冒

M
E
u
-
-
&
S
S
"
a

主

u 
z 

g
S
E
E
兩
臣
"
重

-
u
s
-
-
h
z
s
n
E
s
a
a
g
U
A
S
-
-
E
E
E
U
Q

Z
Z
Z

軍

Z
E
E
Z
2
2
.
s
g
z
d
S
E
E
-
-置
身
品

司
2

拾
。

~ 

d 

jiiii 
i;;3ij 
;32igi 

罩
"
"
。

'
t
u
t
-

‘
有
一
-
Z
S
E
d

這
川
"
。

E
a
言
品
一-s
g色
z
b
z

g 
z 

詞
句
句
詩
"
。
-
宮
"
v
L輔
導
泊
。a
Z
話
逗
，g
品

3
8
俯
身
甸
甸
Z遇
。

里

M
K
a
a
A

苟
且
2
.
z
a
E
F
Z
E可U
S
E
S
-
E
U

z 
i 

E
H
E
S司
苟
且
苟6
個8
0
.
P
B晶
→
若
真
話
“

g
-
E
Z草包
m
w

且

Z
s
a
M
g亂
"
，
冒
冒E
E
E
§
M
E
E
S

ω
賀
詞
曲8-
2
-
M

•. 
旨
。
盲
目H
M
區

g
z
s

y
s
-
-
E
-
S
S
喜
誓
旦
吾
己
當

Z
S
a
g
o

s
-
-
E
S
E
-
u
u
u
g豆
苗

a
g
a
-
S
司

E
E
Z
E

S
E
z
-
-
E
u
g
a
Z

且
也
E
a
u
-
E
b迫

2
4
。

主
重
申

E
d

里

m
g
E
E
a
M苟言
苟
的

M
E包
。
"
嗎
旨
。
三

且
且
副
司
制

s
s
.
-
Z
B
a
a
-
"
們
費
3

<z 

書

E
E
E
B
O
a
a
-
-
E
B
M
M
且
S
Z

個
ι
r
a

莒
章
。
甘
苦
Z
E

<
Z 

“
遇
"
。E
S
M
U
Z

h
a
E
一
言

S
S
.
-
E
E
S
E晶
宮
」

"
當
自
己
h吾
甘

A
E
g
F
且

P
E

→g
S
S
M
宮
"
。

n
Z
耳
告
2
"
s
g

〈

u 
z 

“
這B
t
t
v
o
z

E
E
S
E
E

喜

E
E
Z
B

冒

E
E
O

g 
z 

百
u 

" s 
值
占

-
o
a
z
-
u
ω

」F
m司
苟ω
皂
白
，
“



11 
。-
N
I
t
-
閥
p
h
i
z
i
j
p
E
E

憑
借
自
|
仔
仔
省
悟

H
悔
個
世
間
-
悶
悶

個
b
m
E
E
F
心ι〈
-
-
一
質
量
「
t
i
l
l
-
-
I
l
l
-
-
g
g

盼

E
E
f
a
i
u

回
國

E
E

老

i
i
E
i
z
z
m
m

“ '" Z 
u 
z 重d 

Z 里" z " Z " Z 
u z <z <z Z 

Z 

E 
E 

g
z
g
ω
E
a
H
O
H
E
可
B
E
D
-
h

m
z

。
祖
《
阱
。
明
白
。
。
。
個
肉

H
L
H
。

a
S
H
U
E
-
u

〉
闆

' 

里

-
z
E
B
E
E
B
D
Z
E
E
E
E
Z
L
R
U
B
E
-

〈
U
E
H
E

山
-
4
L
Z
」F

音:ziii
拉拉豆 i

iij 
i iE; 

S
S
E

草
帽
屋
，h
U
Z
白

宮
一
旬
巴

E
d
g
-兩
誼
百
三

g
a
z
g
且
一
伺
g

直
直
哼
，
品
一
心
包
裹
』

zj 2
4
。

章
。
弋
『
且
已

8
'
"
J
=

2
4
。

主
管

-
E
S
E
-

2
4
o
h
s
o呵

呵
-
-
E
S
Z

凶Z
E
ω〉

24O 

E-da---gEA 

主g 
f 

g
s
m
u
2
2

區E
Z

“2.-wEZSE 

E
S
-
E

直
至

E
E
E
S
E
t
t
­

且
草

g
w
O
z
-
-
Z
E
s
t
z
h
-
a

e
S
宮
且
O
M
-
a

E
"
5

百
S
S
U
-
E
冒
眉
目
M
H
E
O員
U
S詞
8

品
全

是
2
0
3
4。
z
t
4
E
S
-
-
a

眉
h目
前
品

“
2

旬a
a
ω句
口
百
』

g
E
E
-
-
S
U
S
B
E
E
-
E
E

宮

s
t
a

howzhggvezeZEEEShma 

哩
，
。U

z
-
-耐E
E
Z

官
告
L
F
E
-
-

昌
一
且
其
量
宮
自

軍
剖
學
缸
里-E一旬
心&
E
宮
E

u
z
=
5

至
壇
一
宮
"
苟
言
ω
話
已
頁
話
.

至
E
h
H
S呂
Z
E
E
-
E
S
M官
通
車

EHEEZUZEE­

Z
E
t
g
e
E
g
a
g
-
-
E
E
E
局
E
E
U

E
S
E
S
O
E

晶
Z
E
E
U
且
乎
是

hu--ZESEE--sz 

a
w
E
M
D畫迫
自

S
M
Z

3 

S
E
E

苟
且
是
心
吉
普
E
"刮
目
有
苟
，
ω
S
S
U
M

S
Z
Z
a
s
b
o
-
S
哲

E
E
a
a
u
Z
M
O
E
正
的

“
有
尬
。3=
-
B
E
t
-
E旬
員
吾
吾
Z
u
u
g一
百
是
直

a
E
E
E
E

苦
耐
E
E
E
W
E
o
a
-
鼠
的

H
m精
益A
­

U
凶
苟
且
“
2
個
ι
r
a
t
h
F

苟
S

宮
，
有E
重
g
g
u

ω
Z
Z
U
U
E
S
E
Z
B
E
E
-
E
U

苛

Z
e
a
-
-
a

E-euMOPE-ae--"SZSUB--Ee-EEMHU 
w
o
a
u
H
-
h
u
B
A

哥
"
Z
U
E
U
W
G
E盲
詞
S
E

f
-
-
L
8
3
2
6

脅
，
E
E

昌
-
3

、G
E
-
-
E
宙
語

E

迫
切
U
E

看

t
的
“
官
誼
會-
-
w
G
E
-
-
E
t
n
h
g
n
s

a
昌
益U
S
E
-
G
6兮
，
官
話sa
g
竟
也
冒
冒
冒
包
封
信

H
E
S
P
E
L
e
-
-

“
f

￡
E

笛
巴
E
M
-
E
B
E
白

宮
謂
“
揭
b
E

詞
。
"
看
重
一
官
誼
s
u
h唔
唔
官
苟
且
'
"
提
出

苟
豆
"
g
O
J
m苟
E

音
貫
注
明
司
與J
E
E
-
-
"
Z

E
b
是
軍
官
ω
丘
。
"
官ω置
宮
室
主
掌

Z
E
h
a

E
S
E
E
d
要
回
吾
吾
晶
晶-
u
E
"
g
o
-
Z
一
一
輛

，s
a

司
茍
巨
E
V
-
E
-冒
間
自
旬a
u
E
M誨
，
冒
冒
姆
拉
函

B
e
d
-
E冒
b
E
E苟
且
"
，
官
員
是

E

Z
g
H
E
S
E
-

宮
。
"
g
u
E
E
H
L

奎
莒
宮
皂
苟
且
芯
，
旬
S
B
S
且
正
冒
商
』
白
宮
。
心

者

g
n
E
E
E
Q
J
E

毒
品
E
E
K
E白
自
告

且
耳
。
5
.
a
z
v
o
S
E
E
S
P
包
"
“
。

U
E副
8
A
F
u
-
"

。
"
苟
言
兩dM員
Z
H
G

W
O
E
-
-
E
M
E
S
s

豆
苗

E
g
g
s
Z
H
M
Q
E
S
O

g
g
E
E
E
o
t
-
B
E
E
S
-

宜

。
自
直
冒
S
E
F
E
E
e
E
e
宮
的
E
E
E

旨

富
起
草
書E
E

呵
呵
而
Z
E
H
E

吾
Z
E
E
O

"
E
B詔色
的
品
〈

E
-
4
.
a司
ω
I
M
-
-

星
星
一

SEKA 【
宮
亭
、
【
稽
。

但
也
買
宮E

官
占

官
司
直
居
E
a

z
可
倡
“
.
囡
"
E
g
h
w
u
g
z

“w
z
g
=恥
置
〈
#
。

z

E
E

直
是
Z
U
Z

星星星 u

莒E
e
-
-
z
-
-
z
h
J

“
5

Z
E
m
u
g
苟
O
M
-
-
s
-
P
H
Z
-
9

司
a
a
A

s 
也
搞
揖
官
司ua
g。

"
，
且
蚵
但
叮
羽
電

m
w
a
J
P
A
U
W

而
吾
苟
且
百
五
口
m
g
d
g
m

f 
苟
且
耍
。M
S
g摘
自
世

"
E
電
舌
"
也
帥
"
，8
〈

。ω 
g 
=.們的 m

msjEE 
:E!驛荐



一
\
、
\

咱

O
H〈
目
。
但
胡
思
咕
。
目
。
出
口
閣
制
。
〉
。

“
皂
白
〈
圓
白
酒
喝
苟
且
E
U
M

山
I

叫
←F

是出
Eif言

a
d、
Z
L
F
K
。
Z
」F
M
L
。
也
臣
之

。
z
-
z。
-
ω盟
軍
雪
E
O
山
a
z
o
自

証
〈L
F『
〈u
&

<詳



/ 

欄目最
亡之于、

~-~ 

x 

D 占
7" , 

'~I 
υd 

r 

X 

x 

'" 

y
v

、

ve J
3
r
u
l

勾
，

',

4, 

、
z
f
h

b
、
、

3
J
、

-TJdf 

x 

x 

........-...-., ... ::.、之九、六且，
、 .1;，旭

、哼(\ f i坤

、:.:"'"{ .\，.:\:~)\:之日?;，

\XUf\>

、

J
1

，

~
-
-
L
/
\

叫
叭

•

Hlit-j 

v!!f;lh'

,;F 

F
-
r

尚
且V
I
J
」
‘h
r
γ
'
，k
l
j
f
/
/

了
，\
J
7
7

，
一
〉

又

/
r
u
p

吋
1
J
J
夕

y
d
J
f
j
d斗/
一
，

J
J叭
，
k
r

丘
，

J
r
d

門
。
作
叭
。
川J
d
b
J
J
i
N
h
州
汁
川Y
F
J
J
r
r
1
4
斗
i
M
F
F

九
'
，
心
，
一
句
'
，

V

V
(
1叫
以1
1

』

k
h
l
'
f
J
h
k
v
h
r
h
v
'

，
k
μ
i
u

八
九γ
r
l
F
d
1
1
ν
J

E.I.-

••• 
EBEVEl--ti'

,
1jp 

x 

11 
〈之〉



If ::二三二二二三至三三三三二;二三主長EEEE豆IfctïQï:C~，二三JJff二王三二:二三\l
. (For Biove州睹 Phase Onl叭 IÎI 

I ,I_IJJ 
111 
l• l 
l' 1 
1 1 
1 1 
I 1 
1 1 
1 1 
1 1 
1 , 1 
111 
l• l 
l' 1 
1 1 
1 1 
1 1 
11 
1 1 
I 1 
1 1 

Fresh Air Inj巴ction

Air Compressor 
for Air 

Air Sparging Wells 

Air 
Treatment 

Unit 

Maunsell 
E裝回 C

KAI TAKAJRPORT NORTH APAON 0εCOMMISSIONJNG 茵Efmzrzrmr叫叫叫

I:I E 
可斗國 s

一 一
一回凶

一 一

11TlE 

一 一

Schematic Diagramme of 
Remediation Process 

g 

一 一

“~ I NιT.S 

U酬。‘叫 ManhewKo

岫岫

一

C415 

的

‘---' 
守

J 

i一 A也坐L一
且也T旦在

o 

\ 
1、--' 



iii 

li 

缸.\C41O\v:;dlJJowcht. yo;d 

Airport 
Cl晶晶

Ye, 

D胡但 ch阻ges

No一叫 (inc扭曲已凹. ofwells & 
pre喝叫re)

Free pr吋.uct recovery 
weJls Design 

Ye!> 

巨至于No. Addition SI for 
"LowRisk" 帥的

Ycs 

F血。 Product
Re曲、'ery (6 months) 

(lfneeded) 

Monitorìng 
indicatcs Progr田g

Satìsfatory? 

Excavation of 
Problcm Arcns in 

Hotspot B 

Yes 

Consult Government 
Dcpar個問，ts to 

Decide Best Route 

þ. Lengthen SVEI AS Operation 

a.. Lengthen BiopHe Operation 

Yes 

CEs 
m
m閉
目

環
科

TrTI.E CES (ASlA)L恥UT宜D

Decontamination Flow-chart Showing Pilot 
Test & Fall Back Option 

Figure 8.5 

~OO 
C415 June 1998 

但.ωg

Ma臨ie Wong 



Maunsell KAl TAκ A1RPOR'τNORTH APRON DECOMMIS$IQN1NG 

一
事

實
叫
一
立

<，過…晰

TITLE 
Buffer Distance for Pi10t Test 

t 一斗

斗冉一過 一一且當 起一沾一挖一日 扭扭品晶晶 ~月 』冉冉μ -'-'-'月4 冉冉A 自-日 』包且且呵 悔自--- 】一- 戶、



一 一 一一

l 

JI 

al j 
j 

ν
~
 

,1lt 

Maunsell 
z表團 C

E 

自弓祖國UTYSTUJY FCR SCUTH EAST KCW...CX::W æVEI..CFfÆNT 

Buffer AreasωMìti伊旭AirQ.叫ity
Inpact during Excavation 



9 EVALUATION OF RESIDUAL 
ENVffiONMENTAL IMPACT 



Ilia-4ltJ1l}1

,

1It--j-q1li1Jill-1lllj1--­

-
t
r
l
i
f
t
-
-
F
l

戶

!
-
r
l
l
i
!
r
l
1
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9 EVALUATION OF RESIDUAL ENVIRONMENTAL IMPACT 

The residual impact after implementation ofthe mitigation measures would be within acceptable 
limits as stipulated in the standards in TM ofEIAO 

Maunsel1 Consultants Asia Ltd 
CES (旭ia) Ltd 
f:\C415\reports'\目前eia-fin.02
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10 ENVIRONMENTAL MONITORING AND AUDIT 

10.1 EXISTll可G ENVIRONMENT AND BASELll可E MONITO:R11可G

Baseline monitoring wiII be addressed in the detailed EM&A ManuaI which wiII be issued 
separately. The baseline monitoring parameters wiII incIude air quality and noise. The site 
cIosure and post-remediation monito討ng are related to land contamination assessment. 

10.2 METHODOLOGY PROPOSED AND SPECIFICATION OF EM&A PROGRAMME 

It is likely that measurement of at least air quality, noise and surface water quali句r wiII be 
required during the construction phase. EM&A mariual for each study wiII be produced with 
reference to the τ'M under the EIAO, EPD's Generic Environmental and Audit ManuaI as weII 
as the EM&A Guidelines 

10.3 ENVIRONMENTAL PERFORMANCE SPECIFICATIONS AND ACTION PLANS 

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

10.4 ENVII主ONMENTAL 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 wiII be produced for site 
auditors to complete. These wiII be incIuded in the EM&A manuaI. In addition, a fuII check 
Iist of specified mitigation WiII be produced to facilitate production of the implementation status 
report. 

MaunseII ConsuItants Asia Ltd 
CES (Asia) Ltd 
正\C415\reports\eia\eia-fin.02
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11 CONCLUSION AND RECOMMENDATlON 

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 contamihation and such programme is addressed in a 

separate EM&A manua1. A summary of 宜ndings and recommendations for further work is 

presented in the Table 11.1 

Tab!e 11.1 Summary ofEnvironmenta! Impacts 

P.olentiaI Impàèt 九

ImSp:sanctls fioaaRn叮tRMeistIidguatailon Remark 

Noise 

Construction noise derived from None Evening andlor night~time construction will be 
decon祖mination， demolition and site subject to the control of CNP(s) 10 be applied 
preparatìon activities fromEPD. 

Air Quality 

Dust impact from demolition removal of None None 
pavement and operation of a crushing 
planl 

Fue! combustion and residual benzene NoneonASRs Buffer Distance is specified such 出at no impact 
emission from operation of an catalytic will be on te叩po間ryASRs
incinerator during the decontamination 

Residual benzene impact from Excavation 
NoneonASRs Buffer Distance Îs specified such that no impact 

will be on tempo間ryASRs

Waler Quality 

Construction wastewater and polluted site Should be mínímal íf proper Anydí回harg目 from the work site will be su吋叫
runoff during construction and site practices are adopted. to也e ∞ntrol of discharge Jicence(s) to be applied 
decommi由lomng fromEPD 

Release of contaminated water during Should be minímaI if proper 
decontamination of ground site practices are adopted. 

Constl'uction and Demolition Waste 

Various kinds ofwastes will be generated, None if differenl types of Jnv目前gation to identify the presence ofasbestos 
including wastes are separated and 

handled as recommended. Chemical waste producer(s) should be registered 
Very large quantity of construction withEPD. 
waste from demolition of buildings and 
excavation work 

• Chemical waste (incl. 8sb閏(05)

• Domestic waste 

Ecology 

Lo血。fTerrestrial Habitats None None 

Loss ofHabitat for Avifauna which u阻
出e Airport Runway 

Land Con個mination

KTA land contamination None Pi10t 扭曲wi1l be conducted to gather optimi組組on data. 
A fall back option is prepared to ensure the 
decontamination is su白自sful

Maunsell Consultants Asia Ltd 

CES (Asia) Ltd 
f:IC41 5lreportsleía leia -fin.02 
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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. 

N 0 ecological mitigation measures are required. The mitigation measures for land 
decontamination have been inc1uded in the mitigation measures for noise, air quality, water 
quality and land contamination. 

Maunsell Consultants Asia Ltd 
CES (Asia) Ltd 
E\.c415lreports\eia'\ela-品1.02
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Table 12.1 Implemelltation Schedule for Noise COlltrol 

EIA 
Ref' 

EJlvironmelltal Protcctioll Measur~s Loea區onITin1ing

work site I during ∞nstruction 

work site I during construction 

work site I during construction 

work sitel during ∞nstruction 

-nu m0 
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Implel1)enMiol) 

Agent 

contractor 

contractor 

contractor 

contr這ctor

contractor 

Environmental 
Team 

bnpleriien恤titm Stages料

D開 J C .IQ ID曲
J 

,/ 

,/ 

,/ 

,/ ,/ 

,/ ,/ 

* 
*. 

8.1 -Ca居心1 programming construction activities to avoid parallel ope祖tÎon

of時間ral sets of equipment, reducing concurrenlly operating items of 
plant and minimise e~巴posu目 ofnearby reccivers 

Siting noisy equipment away from recei問自由 far as practi開l

Tuming off or throttled down idle equipment 

Properly maint白白g and operating construction equipm個t. ProperIy 
maintaining and using silencing equipment 

U.sing quieter equipment1 

Instigating a no的e monitoring programme 

EIA Ref = section number ofElA report 
Des = Desi阱， C = Construction, 0 :=: Operation, Dec :=: Decommissioning 
Details of quieter equipment is presented in Appendix G 

8.1 

8.1 

8.1 

8.1 

8.1 

Maunsell COllsu1tants Asia Ltd 

CES(Asia) Ltd 
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Table 12.2 Implementation Schedule for Air Quality Control 

* 
本

ElA i 、 高而函e:nta! Pro區兩nM帥ures
耳eP

82 I Regul叮帆tering the叫i間 S由

8.2 I Frequent watering for particulnrly dusty static areas c10se to site boundruy 8nd sensitive 
reCClvers 

8.2 I Side enclosure and covering of any agg間gate or dusty material storage pil且

8.2 I C的問時啦。kpiles and pI細ng them恥Nay from 扭扭Ivers

82 I Providing barri明 whe叫。她h

82 Coveri時 all dusting vehicle 10帥加nsp咽ed 站> form and betwe阻帥 l叫H叩咐1個中間lin

8.2 I Es岫lishing and using vel世cle and body washing 晶ciliti目 8t the exit points 

8.2 I Providing wind shield and dust extractof, as welI曲 using watcr sprinklers 8t loading nnd 
un10ading points 

8.2 I Imposing speed control for vehicles on dusty site areas 

位 I Routing vehicles and p叩tionil1g plant away from 聞自V明wherepo帥le

8.2 I InstaIling a crusher feedbox with a minimum number of openings and use of rubber curtains 
Eor the crushing plant 

8.2 I Choking fcd 1hc crusher 10 reduce air entrainment and dust emission 

8.2 I A 且.talytic in凹nemtor should bc insta1led 個 exhaust fuel and oil vapour extmcted from 1he 
問ntamin叫“ sitc prior to 1heir discharge 10 at叩osphere. Covering the biopile and 目haus!to
an incinerator. Con1rolling the 師問vati血呵呵.tes of contaminated soil 

8.2 I Instigatin呂 a monitoring programme during 1he demolition and decontamination 

EIA Ref= section number ofEIA r巳'port
Des = Design, C = Construction, 0 = Opemtion, D田= Deconunissioning 

Maunse\l Consultants Asia Ltd 

CES (Asia) Ltd 

f:\C41 5lrepor臼\eia\eia-fin.o2

:LQcatlonlTimÍhg i 函函AEseenn酬t 。"

work site I during construction contractor 

work site I during construction contractor 

work site I during construction contmctor 

work site I during construction contractor 

work site I during construc1ion contractor 

vehicles I during transportation contractor 

sitee祖tpoin個 I during contrac岫r

construction 

loading and unloading points I contractor 
during construction 

dus句 site areas I during contractor 
construction 

work site I during construction contractor 

crushing pl個t! during its contractor 
ope個tion

cmshing plnnt I during its contractor 
operation 

work site I during decolltamination contractor 

wo叫

decontamination Team 

面諒自坦白白tj6n'吾吾吾伊寧

D間 r cl Q I riec 
.1 

J 

.1 

.1 

.1 
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.1 .1 

.1 

.1 

J 

.1 .1 
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Table 12.3 Implementation Schedule for Water Pollution Control 

* 
** 

ElA EnVÎronmeútal Protecl間J Mcasures L個atiotýfiming

Rel" 

8 .3 I Providìng perimeter channels to 叫也由pt run-off from outside the s血 I around the work area I b旬，inning of 
cons甘uctlon

8.3 I Providing of sandlsilt t間戶，由1 inceptors and septic tanks/or chemical to加s. Prop叮 I work site I beginning of con甜uCÌlon
Znaintaining these facilities 

的 I Careful programm呵 work to avoid 師叫atioll in the raiD呵蝴son I work帥/ aU the lime during c帥恤恤or

8.3 I Recycling production water where practícul . I work site I during construction 

n s臼3 I Pro闆恤M岫tI叩咖吋岫吋1 by恥s岫p叫rl刷吵圳drose叫e吋咖d呵呻s.削吋m吋 b卸y削s曲h吋 g伊閻帥咄吋 岫叫k帥蚵/川d叫∞n叫吐岫o阻

s臼3 I c帥nn咕s 恥ck坤p判ile叭‘圳刷岫1也h ta咖u叫1in叫10叮r咖伽mat包缸岫e缸閒n叫1
awayf品k站omWa叫t記ercourse

的 I Protecting drah叫rom spill略問。f間cess rnaterials and s叫ng drains prior to dernolítion I work si扭 I prior阻 dernolition
work 

8.3 I Connecting druinagc scrving an open oiI filli時 poillt抽 a pelrol in臨cep岫rpr即如 d凹h目'ge I work s血 I duri時∞nstruction

的 I Lining biopilc at the bottom. coveríng it at the top and weighting down by 甜甜 bags 抽 I decontarnination si臨 I duri時
prcv叩t叫他r from sipping through. çonstruction a p剖meter berm to contain leachate. 但ontamination
Collected leachate should be disposed ofI as chemical waste. Treating the entrained liquid ill 
the SVE vapour line prior阻 discha嗯e. Schedulc excavation in d可 season.

7.3 .1 I USÎllgcol1tail1R1cnt(egsand b咕 and tempora叩 bund) during demolitioll of1ùel tanks to I OCTF d血ontalllìnation sitcl during 
prevent oil spill. Soaking up small patches of spilled oil by oil adsorbe叫 and disposed of as I d由ontamination
chcmical w品 te

8.3 I Instigatil1g a water qual句 monitoring programme I discharge points I du由s∞nstruetÎon

E lA Ref = section number of EIA report 

Des = Design, C = Construction, 0 = Operation, Dec = Deconunissioning 

Maunsell Consultants Asia Ltd 

CES (Asia) Ltd 

f:\C41 5\rep。而知ia\eia-fin.o2
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kai Tak Airport North Apron DecommissioniIlg Environmental1m2喝ct Assessment 

Table 12.4 Implementation Schedule for Construction and Demolition Waste Control 

EIA 
Ref* 

Lo且tio叫到mmg

8.4 

Env吋咐ironq立lq耳111間1祖間已白閉f咀叫帥lt加t怕削a咀IlPro叫$給岫e閻蚓c副:1Ïon:MI白s闢4悶
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demolition material 

Separating non-Înert and inert waste and 阻sponsible for their dispos剖 to appropriate 
locations 

Storing chemical w扭扭 separa1ely and 叩gaging a licenced chemical cant間啪間 to dispo副 I work site I during construction 
the waste to Tsing Yi Chemi阻IWa臨 Treatment Plant 

高語氣話聶哥 |可的1個出凶011 SÙlg餌，看
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8.4 work site I during construction contractor 

8.4 contractor 
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providing on-site refuse collectioll p凹nts
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Regis胎r with EPD as chemical wa訕。 produ臼r
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r---r tEt-­n-n-n o-o-G C-CEC w'Ork site I during ∞ns甘uction

buildings I prior to demolition 

-1 prior to cons甘uctton

• EIA Ref = section ml1l1ber ofEIA report 
料 Des = Design, C = ConstructiOD, 0 = OperatioD, Dec = D品ommissioning
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kai Tak Airport North Apron Decommissioning Environmentallmp的t Assessment 

Table 12:5 Implementation Schedule For Land Contamination 

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

EIA Environmcntal 'Proteetion Measurcs 
Ref 

8.6 Construction and opcmtion ofSVElAS plant FOR Hotspot B 

8.6 Excavation and biopiling of soil from Hotspot A nd Hotspot C 

8.6 Free product 自CQve叩 wells (ifr呵uired following recommendation of pilot plant) 

8.6 Excavation and biopiling of soil from 晶晶 product areas from Hotspot B σ'a11 back 
option) 

8.6 Site closu由 assessment

8.6 Post remediation monitoring 

• EIA Ref= section number ofElA report 
艸 Des = Design, C = Construction. 0 = Operation. Dec = DecC?nunissioning 

Maunsell Consultants Asia Ltd 

CES (Asia) Ltd 
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APPENDIXA SOUl宜 EASTKOWLOON DEVELOP改IENT AND REDEVELOPMENT 
PACKAGES 

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

1 KTA-DP 

Most ofthe works within KTA-DP are included in the Kai Tak Airport Early Development Package 
O立TA-EDP) which is under Category Public Works Package σWP) ltem 469CL. The scope ofworks 
comprises works both inside and outside the KTA North Apron Area 

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

. Decommissioning of airport related facilities 
Removal of some airport related facilities 
Bui1ding and pavement demolition 
Site clearance and prep訂ation
Decontamination of ground under airport apron 
District and local distributor roads, and associated public transpo吋 facilities

Drainage and sewerage services, including 
Sewage pumping station and pumped main witl;ún KTA site 
Section of San PO Kong - To Kwa Wan trunk sewer within KTA site (no吋hof
existing airport tunnel) 
Diversion of existing culverts within KTA to match road layout 

Construction ofa new culvert to replace the existing Kai Tak Nullah (KTN) from Prince 
Edward Road through to the south ofthe existing runway (excluding the marine section 
at the north end of the channel) 
Fresh and salt water systems 

. 

. 

. 

• 

. 
2) 1n and extending outside Planning Areas 1 and 2 

. Access road to eastem section of existing runway to provide access for tempor訂y users 
Rising sewer main 企om 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 企esh water systems with the site* 
Fresh water service reservoir to serve Planning Areas 1 and 2 at a site identified in 
Diamondf五11*

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

• 

. 

. 

. 

. 
The items marked with ‘加 are now transferred to the new WSD managed PWP ltem 085WC 

2 KTNIKTTS-DP 

Similar to KTA-DP, most ofthe works within KTNIKTTS司DP are included in the Kai Tak 
Null訟法.wun Tong Typhoon Shelter Early Development Package (KTNIKTTS-EDP) wh帥 IS

under Category Public Works Package σWP) ltem 465CL. The scope ofworks comprises 
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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 She1ter 
* temporary pier facilities for landing of1iquid ch\orine 
* ASDE radar station and equipment 
* mooring buoys 
Demolition 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 K wun Tong Nullah 
Access roads to these new marine facilities and public transpo此a1;ion facilities at ferry 
plers 
Treatment of contaminated seabed sediments in Kai Tak channel and if necessary K wun 
Tong typhoon shelter 
Re也l缸nation ofthewaterwaybetween Kwun Tong and the KTA Runway and the basic 
supporting infrastructure for temporary uses 
Nominal in企astructure on the KT A runway and south apron for tempor訂yuses
Seawalls 
Marine Refuse Transfer Station 
Diversion and/or protection of submarine water supply pipelines and other utilities 
Local roads, drains, and in企astructure to serve the CW A development and the sites 
designated to provide noise screening buildings (Sites 8B and 8C) 
Basic in企astructure (water supply, electric supply, sewers and drains) to the site ofthe 
reprovisioned piers and temporary use sites 
Hinterland drainage improveme帥 in connection w的 the rec1amation works 
Roads, drainage and basic in企astructure to serve development in Areas 7 and 8 * 
Part ofTrunk Road T2 which w i11 improveaccessibility to the CW人 and which is pa此
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* 

• 

• 
• 

• 

• 

• 
• 
• 
• 
• 

• 

• 
• 
• 

• 

The items marked with ‘*' are not yet inc1uded in the approved PWP item. 

3 KBRI-DP 

A11 work packages within KBRI-DP are inc1uded in the Kowloon Bay Rec1amation - Ear1y 
Development Package (KBR-EDP) which is under Category Public Works Package σWP) Item 
482CL. The scope ofworks comprises 

Demolition of Kowloon City vehicular ferry, passenger ferry and public piers 
Rec1amation and seawa11 works inc1uding dredging and preloading on areas reserved for 
m句or highways. Fi11ing materials comprise imported marine sand, public dump material 
or suitable fill obtained from land-based sources 
Demolition ofthe Hong Kong and China Gas Company σIKCGC) naphtha unioading 
pier. Reprovisioning will be done by HKCGC at a point near the southem end of the 
runway 
Reprovisioning of gas pipeline and facilities (by HKCGC) 
Construction ofa typhoon shelter to replace the existing To Kwa Wan Typhoon Shelter 
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. Removal of a section ofthe existing To Kwa Wan Typhoon Shelter breakwater 
Extension ofKTI呵， Kowloon Bay Box Culvert and a number of stormwater culverts 
through the new reclamation 
Install sewerage network and pa吋 ofthe Trunk Sewer from San PO Kong to To Kwa 
Wan 
A section ofTrunk Roads Tl月2 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 0 
Essential district and local distributor roads including their connection through to 
existing roads along the western boun臼ry ofthe sit巴， and re1ated drainage 
Existing drainage improvements 
Relocation of Government mooring buoys within the Study Area 
Re1ocation of the water space for the Eastern Quarantine and Immigration Anchorage 
Replacement facility for Ma Tau Kok public pier 
Install water supply distribution network 

. 

. 

. 

. 

. 

. 

. 

. 

4 KBR2-DP 

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

• Reclamation of the harbour from the limit of the KBRl limit to a point at the existing 
Hung Hom water企ont and across to the south-east end ofthe 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 ofPolice SDU pier (outside SEKD) 
• Construction ofRoads D5 , D6, L5, L 7 Pl (part) and P2 
• Construct drainage, sewers and services 
• Diversion of 132kV cables and erosion protection (by others) 
• Construction ofKai Tak Nullah extension 

5 Redevelopment Packages 

The redevelopment packages involve restructuring of a句。ining urban existing areas, including 
Priority Areas P 1, P2, and P3 

Priority Area P 1 is located in the no抗h eastern part ofMa Tau Kok 叫jacent to KT A. 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司western corner of the Study Area. It is bounded 
to the north-west by Chatham Road N orth, to the north-east by Station Lan d and to the south 
east partial\y 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 Rec1amation Area.] 

The speci伍c objectives ofthe 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 ofland in the urban area by thinning out population from 
over -crowded areas and making land available to meet various development need 
inc1uding housing 

• To avoid major problems ofurban decay in the long term 

A summary programme of development ofKT人 K甘心KTTS， KBRl and KBR2 and Priority 
Area redevelopment are provided in the foUowing Table 
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TableAl 

þe!'Ìii\f> .. 

Summary Programme ofKTA, KTN, KBRl, KBR2 Development Packages 

and Priority Area Redevelopment Packages 

Activity 
+ 

L KTA DEVELOPMENT PACKAGE 

1998-1999 Remediation to contamination within KTA 
DemoIition and si出 preparation works - Area 1 
Site development: Areas 1I.4L 

1999-2000 Remediation to contamination within KTA 
Demol划on and site preparation works - Area 1 
Establishment of Crushing Plant 
Site development: Areas 1A, 1B, 1 C, 1D, 1F 

2000-2001 Remediation to contamination within KTA 
Lay interim services - Area 1 
Construct Kai Tak Nullah (KTN) diversion 司 1st stage 
ConstructRoads D1N, L1N, L2N, DlS, D4, L1 S, L3, P1S, D3 and L2S 
Lay roads/drains/sewers/non government utilities - Areas 1 and 2 
Construct water mains inside KTA Areas 1 and 2 
Construct Service Reservoir No. 1 (Yuen Ling) 
Construct rising sewer mainlsewer pumping station 
Construct existing drainage improvements (KTA) 
Demo1ition 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, 1 C, 1D, 1F, 2A, 2B, 2D, 2E, 2F, 2J, 2瓦， 2L， 4J

2001-2002 Decommissioning ofKTA 
Construct KTN diversion - 1 st s個.gc

Construct Roads DlN, L1N,L2N, D1S, D4, L1S, L3, P1S, D3 and L2S 
Lay roads!drains/sewers!non government utiliti間- Arcas 1 and 2 
Construct D2 at grade over New Kai Tak Nul1ah 
Construct Service Reservoir No. 1 (Yuen Ling) 
Construct 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 water mains outside KTA 
Site development: Areas 1A, 1B, 1C, 1D, 1F, 1J, 2A, 2B, 2C, 2D, 2E, 2F, 21, 2J, 2巨， 2L， 4J

2002-2003 Construct K1N diversion - 1 st stage 
Construct Roads Dl S, D4, Ll S, L3, and P1 S 
Lay roads!drains!sewers/non govemment utilities and landscaping 司 Areas 1 and 2 
Construct D2 at grade over New Kai Tak Nullah 
Construct Service Reservoir No. 1 (Yuen Ling) 
Construct rising scwer 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 water mains outside KTA 
Construct D2 elevated link to Choi Hung Road 
Construct Section ofPl no吋lofD2
Construct K1N extension through mnway 
SitedevelopmentAreas 1A, 1B, 1C, 1D, 1F, 1G, 1H，口. 2A. 2B, 2C, 2D. 2E, 2F，且， 2J， 2巨， 2L， 4J
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peiiod Actívíty 

2003-20日4 Landscaping - Area 1 
Construct D2 前 grade overNew Kai TakNullah 
Demol拙。n and site preparation works - Area 2 
Lay water mains outside KTA 
Construct D2 elevated Iink to Choi Hung Road 
Construct Section ofPl north ofD2 
Construct T1 to Tate's Carin 
Carry out improvements to Concorde Road 
Construct SEKL railway depot . Area2H 
Site development可 Areas 1 G, 2B, 2C, 2D, 2E, 2F, 2日， 21， 2巨， 2L

2004-2005 Construct D2 elevated link to Choi Hung Road 
Construct T1 to Tate's Carin 
Carry out improvements to Concorde Road 
Construct Concorde Road Flyover 
Construct SEKL railway depot - Area 2H 
Site development: Areas 2B, 2C, 2日， 4N

2005-20日6 Construct D2 e!evated link to Choi Hung Road 
Construct T1 to Tate's Carin 
Construct Concorde Road Flyover 
Construct SEKL railway depot .Area2H 
Site development: Areas 2H 

2006-2007 Construct T1 to Tate's Carin 
Construct Concorde Road Flyover 
Site development: Areas 4G, 4K 

2007-2008 Site developmen t: A問as4G， 4H，征， 4K

2008-2009 Site developmen t: Areas 4G, 4日， 4I， 4K

2. KTN/KTTS DEVELOPMENT PACKAGE 

1998-1999 Reprovisioning ofEastem Quarantine Immigration Anchorage (EQIA) & Associated Works 
Site Development: Area 4M 

1999-2000 Nominal Infrastructure on Runway/South Apron (Govemment Uses) 
Kai Tak Nullah Sediment Remediation 
Reprovisioning ofEastem Quarantine Immigration Anchorage (EQIA) & Associated Works 
Construct Temporary PFBP on Runway 

2000-2001 Kai Tak Nullah Sediment Remediation 
Reprovisioning ofEastern Quarantine Immigration Anchoragc (EQIA) & Associated Works 
Construct Temporary PFBP on Runway 
Site Development: Areas 4A, 4E 

2001-2002 Reprovisioning ofEastem Quarantine Immigration Anchorage 但Q臥) & Associated Works 
Construct CWA South East ArmIEast Ann, Section 1 
Scour Protection ofEastern Harbour Crossing 
Construct New CWA Breakwater 
Construct KTN PCWA - North Side ofRunway 
Construct Public Landing Steps at CKL 
Construct Temporary Chlorine Unloading Berth on Runway 
Construct New Vehicular Ferry PierlPassenger Ferry Pier 
Construct KBRl Public Pier 
Construct Seawalls for Fire Services SiteIPFBP SitelRTS Site 
Transfer Operations to Chlorine Unloading Be付lonRunway
KTN Reclamation - Stage 1 
ConstructKai Tak Nullah Div叮sion - 2nd Stage 
Construct Typhoon Shelter Breakwater (WestlEast) 
Site Development: Areas 4A, 4D. 4E 
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Period Activi立

2002-2003 Construct CWA South East ArmlEast Arm. Section 1 
Construct New CWA Breakwater 
Construct KTN PCWA - North Side ofRunway 
Construct Public Landing Steps at CKL 
Construct New Vehicular Feny PierlPassenger Ferry Pier 
KTN Reclamation - S祖ges 1 and 2 
Consolidation ofKTN Reclan叫ion - Stage 1 
Construct Kowloon Bay Culvert Extension 
Construct Typhoon She1ter Breakwater (EastlCentral) 
Construct PFBP Site 
Transfer Operations Kwun 10ng Public Pier to KBR Public Pier 
Construct 1vID R1S at Cha Kwo Ling Si扭
Demolish 1st Part Existing KTTS Breakwater 
Demolish End ofRunway 
Construct CWA Central ArmlEast Arim Section 2 
Demolish Kwun 100g Public PierNehicular Feny PierlPassenger Feny Pi叮
Demolish Taxiway Bridge 
Site Development: Areas 4D, 8E 

2003-2004 TransferKwun Tong PCWA to North Side to Runway 
Transfer MD RCP to Cha Kwo Ling Site 
ConstructNorth WestPortion ofCWA 
Construct Roads and Drains 
Demolish Existing KTTS Breakwater (rem) 
Kwun 10ng 1S Reclamation 剝削h)

KTNR叫amation - Stage 2 
Consolidation ofKTN Reclamation - Stages 1 and 2 
Construct Kowloon Bay Culvert Extension 
Construct 1yphoon Shelter Breakwater (Central) 
Construct 1yphoon Shelter Mooring Dolphins 
Move Existing Mooring Buoys to New Typhoon Shelter 
Transfer Kwun Tong Typhoon Shelter to New TS 
Construct Eastern TS B間akwater at Yau T ong 
Construct PFBP Site 
Construct Refuse Transfer Station 
Construct Westem Portion ofT2 (CKR to D3 Roundabout) 
Construct Central Portion ofT2 (D3 Roundabout to KT) 
Site Developmeot: Areas 8D, 8E 

2004-2005 Transfer MD RCP to Cha Kwo Ling Site 
Transfer Operations from 60M ofCKL PCWA to Runway 
ConstructNorth West Portion ofCWA 
Consolidation ofKTN Reclamation - Stages 1 and 2 
Construct Kowloon Bay Culvert Extension 
LayWa帖r mains - KTN & KTTS 
Lay Sewer Mains - K'η4 
Kwun Tong TS Reclamation (North) 
Consolidation ofKwun 10ng TS Reclamation (North) 
Area 8B (West Section) Reclamation 
Consolidation of8B (West Section) Reclam削的n
Complete CWA South Basin 
Complete Final Section ofKwun 100g 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 DrainageILocal Water mainsJLocal Sewers/Non Government Utilities (Areas 4 and 7) 
Construct RoadsIRamps D3, P2 and D5 (part) 
Construct Westem Portion ofT2 (CKR to D3 Roundabout) 
Construct Central Portion of T2ρ3 Roundabout to KT) 
Site Development: Areas 4B, 4F, 3A, 3D 
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Period Activity 

2005-2日 06 Demolish Temporary KTN PCWA Berth 
Lay Water mains -K官司 &KTTS
Lay Sewer Mains - K'官司
x、>Illn Tong TS R∞lamation (North) 
Consolidation ofKwun Toog TS Reclamation (North) 
E、叫n T ong TS Reclamat的n (South) 
Consolidation ofKwun Tong TS Reclamation (South) 
Consolidation of8B (West Section) Reclamation 
Area 8B (CKL S自tion) Reclamation 
Consolidation of8B (CKL 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 115, 116 and 117 
Lay Road DrainagelLocal Watcr mainsILocal SewerslNon Government Utilities (Areas 4 and 7) 
Construct Roads/Ramps 郎， P2 and D5 (part) 
Construct Western P。他on ofT2 (CKR to D3 Roundabout) 
Construct Central 恥地。nofT2ρ3 Roundabout to KT) 
Construct Eastcrn Portion of T2 (K wun T ong to Cha K wo Ling) 
Site Development: Areas 4B, 4F, 7F, 8A 

2006-2007 Cònsolidation ofKwun Tong 1S Reclamation (North) 
Kwun Tong TS Reclamation (South) 
Consolidation ofKwun Tong TS Reclamation (South) 
Consolidation of8B (West Section) Rcclamation 
Consolidation of8B (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 BuiIding 
Construct Section Road D7 Adjaccnt to Arca 8B 
Construct Roads 115,LI6 and L17 
Lay Road DrainagelLocal Water mains屯。cal SewersfNon Government Utilities (Areas 4 and 7) 
Construct Roads/Ramps D3, P2, P2 (part), D5, D5 (part), 111 and D7 (Rcmainder) 
Construct Eastem Portion ofT2 (Kwun Tong to ChaKwo Ling) 
Construct Service Reservoir No. 2 
Site Development: Arcas 4B, 7E, 7F, 8A, 8F, 8G, 8H 

2007-2日 08 Kwun Tong TS Reclamation (South) 
Consolidation ofK、NUn Tong TS Reclamation (South) 
ConsoIidation of8B (CKL Section) Reclamation 
Reprovision CWA Administration Bui1ding 
Demolish 150 m PCWA Berth in Typhoon Shelter 
Construct Main Drainage 
Demolish Existing CKL CWA Administration Building 
Construct RoadsJRamps D3，泣， P2 (part), D5, D5 (part), 111 and D7 (Remainder) 
Landscaping (Areas 4 and 7) 
Construct Service Reservoir No. 2 
Construct Noise Screen Building 
Site Development: Areas 48, 4C, 7A, 7B, 7E, 7F, 8B, 8F, 8G, 8H 

2008-2009 Consolidation ofKwun Tong TS Reclamation (South) 
Demo1ish Existing CKL CWA Administration Building 
Construct Service Reservoir No. 2 
Construct Noise Screen BuiIding 
Site Development: Areas 4C, 7A, 7B, 7C, 7E, 7F, 8B, 8F, 8G, 81王， 81

2009-2010 Conso1idation ofKwun Tong TS Reclamation (South) 
Construct Noise Screen Building 
Site Development: Areas 4C, 7A, 7B, 7C, 7D, 8B, 8C, 8F, 8G, 81 

2010-2011 Cons甘uct Noise Screen Bui1ding 
Site Development: Areas 4C, 7A, 7B, 7C, 7D, 8C 

2011-2012 Site Development: Area 7C 
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Period Activi立

3 KBRIDEVELOPMENTPACKAGE 

1999-2000 Install N肌N Submarine Gas Pipeline & Relocate 

2000-2001 InstaU New Submarine Gas Pipeline & Relocate 
T ransfer Operations to FS Berth 
T ransfer Operations to PFBP on runway 
Construct Existing Drainage Improvements - TKWI且丑f
Construct Existing Drainage Improvements - KBIKT 

2001-2002 Relocate A36 Buoy as B Buoy 
Relocate A3 8 Buoy OffSite 
Relocate Mooring Buoys (37 , 39 & 40) 
Relocate Moorings in Kwun Toog Typhoon Shelter 
Remove Buoys frorn Prohibited Area 
Demolish Light & Navigation Barrier Dolphins 
Relocate Eastem Quarantine and lmmigration Anchorage 
Prcparation of SEKD Internal Disposal Pit 
Install New Naphtha Pipeline and Relocate 
Construcl 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.疋丑f
Construct Existing Drainage Improvements . KBIKT 

2002司，2003 Transfer Operations KC Public Pier to KBRl Public Pier 
Transfer Operations to Naphtha Jetty 
Demolish Existing Kowloon City Public PierlPassenger Pier/Vehicle Ferry Pier 
Demolish Cement Works Pier 
KBRIA and KBRlB Reclamation 
Construct Kai Tak Nullah Extension 
Construct Kowloon Bay Culvert Extension 
Construct Mooring Dolphins for Kowloon Bay TS 
Transfer To Kwa Wan TS to KowloonBay TS 
Construct Existing Drainage Improvements - TKW.且丑f
Extend D3 & D4 & Local Connections 10 Kai Fuk Road 
Construct Existing Drainage Improvements - KBIKT 

2003-2004 Construct Trunk Sewer 
KBRIA and KBRIB Reclamation 
Consolidation ofKBR1A and KBR1B Reclamation 
Construct Kai Tak Nullah Extension 
Construct Kowloon Bay Culvert Extension 
Construct Existing Drainage Improvements - TKW.店丑主
Construct Existing Drainage Improvements - KBIKT 

2004-2日 05 Construct Trunk Sewer 
Construct Extension ofRoad Dl to San Ma Tau St 
KBRIA and KBR1B Reclamation 
Consolidation ofKBRlA and KBR1B Reclam甜的n
Construct Kai Tak Nullah Extension 
Construct Kowloon Bay Culvert Extension 
Construct T 1月2 - CKR to Roundabout & Kai Fuk Road 
Construct C, K. R. (portal & Approach) 
Site Development: Area 3A 

C415/reports\eia\app _ eia , a A-9 



Period Activi立

2005-2006 Construct Dl & Link to Hung Hom Road 
Construct Other Roads & Widening of TKW Road 
Construct Elevated Section ofPl over T2 
Lay Local Water mains/Local Sewer/Road Draina軒的on Government Utilities 
KBR1A Reclamation 
Consolidation ofKBR1A and KBR lB Reclamation 
Construct Tl /T2 - CKR to Roundabout & Kai Fuk Road 
Construct Road LI0 & Connection to Kai Cheung Road 
KBR1 C (Areas 3 & 5) Reclamation 
Construct Seawall for KBRl 
Consolidation ofKBRl C (Areas 3 & 5) Reclamation 
Construct C.K.R. (portal & Approach) 
Site Development: Area 3A 

2006-2日日7 Construct D 1 & Link to Hung Hom Road 
Construct Other Roads & Widening of TKW Road 
Construct Elevated Section ofPl over T2 
Lay Local Water mainslLocal Sewer/Road Drainage/Non Govemment Uti1ities 
Construct Pl at Grade 
KBR1A Landscaping 
Consolidation ofKBRlA Reclamation 
Construct Tl月2 - CKR to Roundabout & Kai Fuk Road 
Construct Road L 1 0 & Connection to Kai Cheung Road 
KBR1 C (Areas 3 & 5) Reclamation 
Construct Seawall for KBRl 
Consolidation ofKBRl C (Areas 3 & 5) Reclamation 
Construct Main Drainage 
Construct C.K.Rσortal & Approach) 
Site Development: Area 3A 

2日 J7-2008 Construct Elevated Section ofPl over T2 
Lay Local Water mains/Local ScwerlRoad Drainage的on Government Utilities 
Construct Pl at Grade 
Construct D5 & Bailey St. Extension 
KBR1 C Landscaping 
Consolidation ofKBR1 C (Areas 3 & 5) Reclamation 
Construct Main Drainage 
Site Development: Areas 3A, 3C, 3D 

2008-2009 Construct D5 & Bailey 剖. Extension 
KBR1 C Landscaping 
Consolidation ofKBRlC (Areas 3 & 5) Reclamation 
Site Development: Areas 3A, 3B, 3C, 3D, 5A, 5B 

2009-2010 Construct D5 & Bail叮缸. Extension 
KBR1C Landscaping 
Site Development: Areas 3B, 3C, 3D, 3E, 5A, 5B 

2010-2011 Site Development: Areas 5A, 5B, 5C 

2011-2012 Site Development: Areas 5A. 5B, 5C 

4 KBR2 DEVELOPMENTPACKAGE 

2日日4-2006 Re-provide Police SDU Pier Off Site 
Existing Drainage Improvement 

2006-2007 Reclamation ofKBR2 (Area 5) - 1 st stage 
Reclamation ofKBR2 (Area 5) Consolidation 司 1st stage 
Dive汀t Submarine Freshwater Pipes 
Transfer Police SDU facilities OffSite 
Demolish Existing Police SDU Pier in KBR2 
Divert Submarine 132kV Cables 

ii 哼
←
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Period Activity 

2007-2008 Reclamation ofKBR2 (Area 5) Consolidation - 1st s個.ge
Reclamation ofKBR2 (Area 5) - 2nd stage 
Construct T emporary Acce田 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 Seawal1 Central (Area 6) 
Reprovisioning PoIice, F.S. Berths &:r丑丑v!7

2008-2009 Reclamation ofKBR2 CArea 5) Consolidation - 1st and 2nd stages 
Transfer Operations from KBRl Public Pier to New Pier 
T ransfer PFBP to New PFBP 
Demolish KBR1 Public Pier 
Demolish PFBP, Chlorine Berth & Naphtha Jetty 
Reclarnation for KBR2 (Area 4A) 
Reclamation for KBR2 (Ar且 6)

2日 09-2010 Reclamation ofKBR2 (Area 5) Consolidation - 2nd stage 
Construct Saltwater Pumping Station 
Construct MaÎn Drainage 
Construct D5, D6 & L5 
Lay local water mains/sewersJroad drainage/non govemment utilities 
Landscaping 
Reclamation for KBR2 (Area 4A) and Consolidation 
Reclamation for KBR2 (Area 6) and Consolidation 
Construct Kai Tak Nul1ah Extcnsion 
Site Development: Area 5D, 5E, 5F, 

2010 -2011 Construct Saltwater Pumping Statíon 
Construct Main Drainage 
Construct D5, D6 & L5 
Lay local water mainslsewers/road drainage/non government utîlities 
Landscaping 
Reclamation for KBR2 (Area 4A) and Consolidation 
Reclamation for KBR2 (Area 6) and Consolidation 
Sitc Development: Areas 5D, 5E, 5F, 5G 

2011 - 2012 Construct Main Drainage 
Reclamation for KBR2 Consolidation (A凹a6)

Construct KBR South Seawal1 East (Area 6) 
Construct Roads and Drains (A間a6)
Construct P2 in KBR2 
Metropolitan Park Devclopment 
Site Development: Areas 5D, 5E, 5F, 5G 

2012 - 2013 Reclamation for KBR2 Consolidation (Area 6) 
Construct p2 in KBR2 
Metropoli個n Park Development 
Site Development: Areas 5D, 5G, 5日

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

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

2015 司 2016 Site Development.Areas 6A, 6B, 6C, 6D, 6E, 6F, 6G, 6H, 61 

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

5. PRlORITY AREA REDEVELOPMENT PACKAGE 

2000-2001 Demolish Old Buildings: Area P1A 

2001-2002 Demolish Old Buildings: Areas P1A, P1C, P1EI 
Decant Existing User of Area Pl G to New Site 2L 
Construction: Area Pl(v) 

C415/reports\eia\app _ eia.a A-ll 



Period Activi立

2日 02-2003 Demolish Old Buildings: Areas P1E 1, P lG 
Decant User of Area Pl Gto New Site 2L 
DecantResidents from Old to New Sites (Areas lD and IF): P lB, PIFI , P lI, P日， P2A， P2B ， P2C ， P2D
Decant Residents from Old EMSD to New Site 4D 

2003-2日 04 Demolish Old Buildings: Areas P lB, PIE, PIF, P lI, PIJ, P2A, P2B, P2C, P2D 
DecantResidents from Old to New Sites (Areas lD and IF): P lB, PIFI , P lI, P汀， P2A， P2B， P2C， P2D
Construction: Areas PI(i), PI(ii), PI(iii), PI日v)， PI(m), P2(i), P2(ii), P2(iii), P2(iv) 

2004-2005 Demolish Old Buildings: Areas P lD, PIF2 
Construction: Areas Pl(i), PI(ii), PI(iii), Pl(iv), PI(m), P2(i), P2(ii)，也(iii) ， P2(iv) 

2005-2006 Construction: Areas Pl(ii), PI(iii), PI(iv), PI(vi), PI(vii), PI(viii), PI(m), P2(i), P2(ii), P2(iii), P2(iv) 

2006-2007 Construction: Areas PI(ii), PI(iii), PI(vi), PI(vii), PI(m), P2(iv) 

2008-2011 Construction: Areas Pl(ix) 
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的 Task Name 51arl Finish Predecessors 
||妞1 1"ll l1l3l99ll|m1100l|l2l0101lll2l0l02l|l2!0l03lil2l OiMl|l2l0l05l |l m1106l1l2l0| 0 

1 Area'lA 06/07198 24/09/99 

g i 
2 Contamlnatlon Remedlallon Works 的 。目。7旭8 06/10/98 

. 

3 Demolitlon of Exlstlng Bulldlng (HAECO & Luftansa) 11/01/99 1110由且9

4 Break-up Pavemenl (IA) 1 ，日'08/99 241ω199 

5 Area 1B 15/03/99 23/09/99 

B Demolltlon of Existlng Bulldlng (HAECO Hanger 1 & 2) 15/03/99 25/07/99 

7 Break~up paveme叫 (1 B) 27/07/99 23/09/9916 

E Area 1C 30/0 5199 29/09/99 

s Demontlan 01 Exlstlng Bul岫Ing (5ubslatlon D) 3日，/05/99 17的6/99

10 Break.心lp pavemenl (1 C) 18/06/99 29/09/99 9 

11 Area 10 06/07/98 09/03/99 

12 Contamlnatlan Remedlatlon Works (C) 06107198 06/10/98 

13 Demolitlon of E叫“ing BUlldlng (HACTL1 Part) 03101的9 31/01/99 

14 Break-up pavement (1 D) 。1/02199 。9/03199 13 

15 Area 1E 01/05/99 15/05/99 

15 Break-up pavement (1 E) 01105/99 15/05.旭日

17 Area 1F 30/05/99 25/09/99 

18 Break-up p的ement (IF) 3日1/05旭日 25/09均9

19 Area 1G 14/01/99 26/12/99 

20 Demolitlan of Exlstlng Bulldlng (CPA Blk D & E etc) 14的1旭9 26111舟9

21 Break司upp的ement(IG) 3凹11199 26112199 2日

c415\~p\ela旭ppa-ela.mpp Summa旬， • 
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10 Task Name 
43 Area 2G 

44 Conlamlnallon Remediallon Works (8) 

45 Area 2H 

46 Contamlnallon Remediallon Works (A) - SVE or 間cavaU

47 8reak-up pavemenl (2H) (8y others) 

48 Sile Oevelopmenl- 2H (R1/Schoo心Rallv抽，y Oepartment) 

49 Area 21 

50 Contamlnallon Remedlallon Works (8) 

61 Oemolltion 01 Exlsting 8ulldlng (Termlnal- Part) (By othe 

52 8reak-up pavement (21) (8y CEO) 

53 Area 2J 

54 Contamlnallon Remedlallon Works (C) 

55 8reak-up p叫emenl (2J) 

56 Area 2K 

57 8re曲-up pavement (2K) 

58 Area 2L 

59 8reak-up pavemenl (2L) 

60 Area 41< 

61 Contamlnation Remediation Works (C) 

62 Break-up pavement (2昀

63 Area4L 

c415\wp\ela\appa-eia.mpp 
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1mI1mlw~I_1120021_3120MI_I_61_ 
Slart Finish Predecessors 

其主川們叮?06/07/98 09/11/00 

06/07/98 09，月 11∞

01/01/99 。3108107

。1101旭9 。7月2∞

11112102 2目。2103 !I 

22100/04 。3/0白。7

06/07198 09/03/07 

。6的7/98 09/11100 

12101106 2扭曲3/06

2訕。居的自

。旦的3/07 51 

06/07/98 01/12/99 

06/07.均8 14/07.旭9

OBl1日旭日 。1/12199

14/06/00 16/08/00 

14/06/00 1臼081∞

29/06/00 。1109100

29/06/00 。110叫∞

16/04/99 。7101100

1曲。4旭9 14/07/99 

12112199 。171帥的。

06/07/98 11/12/99 
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APPENDIXC 
HAECO and OCTF SITE HISTORY REVIEW QUESTIONNAIRE 

Information Provided by: Mr K W Lauσacilities Engineering Superintendent, H旭CO)
Mr C L Cheung (Clerk of'Norks (Maintenance), HAECO) 

抽 Peter A Kilgour (Ge:".,ral Manager (Finance), HAECO) 

Mr Danny Ho (OCTF) 

Recorded by: M Gibbs 

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

lñfòtrriatioIi . OCTF J缸瓦ECO

Description of subject property 叩d Site size: approx 12,110 m' Site is bounded by Concorde -Road, 
adjacent properties Location: Kai Tak Airport, NKIL 5449 Conv缸r Drive, the maintenance 
(size, 1ocaticin, status of apron, and Comet Dri珊. The site is 
deve10pment) a句acent to the OCTF Fue1 Farm (to 

也e west), workshops and a carpark 
(to the fr。她1)， the CPA Bui1ding (to 
出e east)，阻d也e a!中ort apron (to 也e

south). Tota1 site area is 衍，260m'.

Description of current operations Storage and handling of aviation 扣el (jet maintenance of aircraft, and overhaul 
at 也e existing property fuel and aviation gasoline) in bulk, and of aircra立 engines and components 

with small quantit:y of aviation lubricant 

Lengthofop叮'ation Since 1958 (38 ye叮s) 46years 

Historicalland use Not available Prior to HAECO's presence, the site 
wasp缸t ofKai Tak Airport. Fuel 
storage was located at 出自由tepnor

to realignment of the runway during 
Japanese occupation 

Business records, e.息， leases and site leased from Lands Departinent to N/A 
deeds, ownership details OCTF consortium since 1958 

Has the facilit:y (HAECO or To be. checked against HK (EPD) 1. Noise due to engine testing 
OCTF) received notices of Regulations (rec世ied 3 years ago) 
violation of enviromnental 2. August '96 query 宜。omFSD about 

l lrneug1sualanteIoen? sor pubHc comFlamtsof improper CW collection container 
3. August '96 query 企omEPD about 
discharges into Victoria H盯'bo叮

lntemal records of tank 甘uck Hydrant leakage record provided Only sma11 qu叩tities that were 
spillage/leakage immediately cleaned up. Isolated 

events 
Type, d'叮ation and quantities 

Lists of registered Hazardous Wasted oil disposed by licensed DG Stores (a11 Categories 1 to 8). 
lnstallations and 。也erhaz盯'dous contractor. Occasionally used by FSD in 
practices as maintained by local their frre dri11 Radiographic Room (for x-ray of jet 
gov叮nments engines)。

f:\...\c415\repo仕的目前app-ela.c C-l 



Information OCTF HAECO 

Details of applications and According to HK (EPD) Regulations N/A 
decisions concerning pl缸ming， and Shell environrnental guidelines 
environrnental health, building 

11 control, etc 

Records ofm句or renovation of Not available. Faciliti臼 being upgraded Demolition of two fuel stations wi也
11 site, or rearrangement of from time to time since 1958 underground tru郎， and one cyanide 

underground utiliti間， pipeworkl destruction plant with underground 
underground tanks t曲求，

Plans showing locations of 
underground storage tanks (and 
缸吋ler information) attached 

Record of drainage defects/ None August '96 query from EPD about 
wastewater treatment malfunction discharges into Victoria Harbour 

HAECO/OCTF permits 宜。mEPD N/A 1. Chemical Waste Producer 
2. Discharge License to Victoria 
Harbo叮 WCZ (in process of 
applying) 

Have any areas on the site been N/A no 
used for on-site disposal ofwastes? 
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MATERIAL YESINO (lfYES, Met1to(iofDisposal') 

HAECo OCTF 

Fuels Yes. Various sources Yes. Waste aircraft fuelc:lisposed of by (ii) 

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

Anticorrosive paints，也inners T anks, pipelines 血d vehicles Yes. Disposal by (ii) 

Cleaning solvents No Yes. Chemical cleaning rinsing water 
disposed by (iii) after treatment by mobile 
treatment 甘uck'

Acids (diluted) No Historical disposal by lime pit (see plan) 
bCv UEmTmobtllly e dsposed ofby(111) 的E 甘ea切ent

treatment 甘uck'.

Asbestos No Section ofwall cladding (see plan) 
Disposal by (ii) 

Transfonner OilσCB) N。 Transfonner in plating shop was removed by 
con甘actor about ZOybeyarCs LaP go-All emstmg 
transfonners owned 

Coal, asb, oily tank and bilge sludg臼 Yes oOfIbly ys(liui) dgeEom engine clemmg DISposed 

Finelv divided metal wastes No From machine shop. Disposed ofby (i) 

Electrical 哨nng Yes Disposed ofby (i) 

Low-level radioactive waste N。 None 

Wood vreservatives No None 

Polvurethane fo血n NfA Disposed ofby (i). 

NOTES: 

Methods of disposal include: 
。 collection by a municipal solid waste collector 
ii) collection by a licensed chemical waste collector (Enviropace and Dunwell) 
iii) disp捌1 at sewage drain in liquid form 
iv) 'dispo叫 at storm drain in liquid form 
v) burial at pits wi也in the 扭扭

2 Mobile trea恤ent truck uses a neutralizing 個nk followed by activated charcoal filter to reduce BOD, COD and phenols 
to standards in the Technical Memorandum. Used charcoal filter disposed by me也od (ii) above 

f: \.., \c415\reports \eia \app -eia. c C-3 
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l APPENDED 
Sample FDM Model Output File (Dust Impact During Demolition Stage) 

,.Ji 

也 J

j 

品，

u 

FUGITIVE DUST MODEL (FDMJ 
VERSION 95279 
。CT ， 1995 

DATE AT START OF RUN , 04/21/98 TIME λT START OF RUN: 15:01:47.92 

RUN TITLE: 
E' HXAB 

工NPUT FILE NAME: phxab. 工N
OUTPUT FILE N.AME . phxab.OUT 
PLαT OUT I?UT WRITTEN TO FILE NAME: phxab.DAT 

CONVERGENCE OPT工。N l=O t'F, 2=ON 
MET OPTION SWITCH , l=CARDS , 2揖 PREPROCESSED

PLOT F工LE OUT I?UT , l=NO, 2=YES 
MET DATA I?RINT SWITCH , l=NO, 2=YES 
POST-PROCESSOR OUTPUT , l=NO, 2=YES 
DEP , VEL./GRAV. SETL. VEL. , 工團DEFAULT ， 2=USER 
PRINT l-HOUR AVERAGE CONCEN , l=NO, 2=YES 
PRINT 3-HOUR AVERAGE CONCEN , l=NO, 2=YES 
PRINT 8-HOUR AVERAGE CONCEN , l=NO, 2=YES 
PRINT 24-日。UR AVERAGE CONCEN , l=NO, 2=YES 
PR工NT LONG-TERM AVERAGE CONCEN , l c NO, 2-YES 
BYPASS RAt-耐ET CALMS RECOGN工TION ， l=NO, 2=YES 
READ HOURLY EMISSION ~TES ， l=NO, 2=YES 
NUMBER OF SOURCES PROCESSED 
NUMBER OF RECEPTORS PROCESSED 
NUMBER OF PARTICLE SIZE CLASSES 
NUMBER OF HOURS OF MET DATA PROCESSED 
LENGTH IN MINUTES OF 1-HOUR OF MET DATA 
ROUGHNESS LENGTH IN CM 
SCALING FACTOR FOR SOURCE AND RECPTORS 
PARTICLE DENS工TY IN G/CM會 *3
ANEM由1E_TER HEIGHT IN M 

l121ll2lllllo 

34 
1 
5 
l 

60. 
100.00 
1. 0000 

2.50 
10.00 

GENERAL PARTICLE SIZE CLASS INFORMATION 

GRAV F~CTION 

PARTICLE CHAR. SETTLING DEPOS工T工ON IN EACH 
SIZE DIA. VE. LOCITY VELOCITY SIZE 

CLASS IUM) (M/SECJ IM/SEC) CLASS 
--------- -------- ---------- --------

l 1.2500000 會， ** 0.0950 
2 3.7500000 ** 會* 0.1050 
3 7.5000000 會會 會可信 0.1600 
4 12.5000000 唔，會 會， 0.1400 
5 22.5000000 會會 ** 0.5000 

---------
會會 COMPUTED BY FOM 

) "b , vi
‘ , X I S E T A N­-D R] 

∞
L
 

FIV R' 
。叮
∞

runu cl 
R
L

俑
，ι

白
的
。
。' 。

0 0 8 qd 8 ll 

」
SOURCE INFORMAT工。N

ENTEREO EMIS. TOTAL 
RATE (G/SEC , EMISSION WIND 

''" G/SEC/M OR RATE SPEEO X1 y1 X2 Y2 HEIGHT WIOTH 
TYPE G/SEC/M* 會 2) IG/SEC) FAC. 1M) 1M) 1M) 1M) 1M) 1M) 
---- --------------- ---------- ------ ------- -------- ------- -------- ------- -------

3 0.000015970 0.51104 0.000 838420. 820328. 200. 160. 0.50 67.00 
3 0.000015970 0.63880 0.000 838224. 820420. 200. 200 0.50 67.00 

斗，
3 0.000015970 820540. 204. 300. 0.50 65.00 0.97736 0.000 837976. 
3 0.000015970 0.70268 0.000 837724. 820620. 220. 200. 0.50 65.00 
3 0.000015970 0.45994 0.000 838376. 821104. 160. 180. 0.50 48.00 
3 0.000015970 0.15331 0.000 838876. 820808. 120. 80. 0.50 65.00 
3 0.000015970 0.51743 0.000 839120. 821000. 324. 100 0.50 63.00 
3 0.000015970 0.34495 0.000 839016. 820772. 180. 120 0.50 63.00 
3 0.000015970 0.05826 0.000 838940. 820672. 48 76 0.50 63.00 
3 0.000015970 0.63880 0.000 838836. 820980. 200. 200 0.50 46.00 
3 0.000015970 0.38328 0.000 838922. 821100. 120. 200. 0.50 46.00 

0-1 
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Sample ISCST Model Output File (NO, Impact During Contamination Remediation Stage) 

ISCST - (DATED 90346) 

I8M-PC VERSION 12.05} 
(C) COPYRIGHT 1990, TRINITY CONSULTANTS, INC 
SERIAL NUMBER 5792 SOLO TO C.E.S. 
RUN BEGAN ON 04-21-98 AT 15:21:22 

會會，

14loo-
1SW (1) 
1SWI2) 
1S的 131

1SWI4 ) 
1SWI5) 
1SWI6) 嵩

步也.，. N02 , 25m 

CALCULATE (CONCENTRATION=l ， DEPOSIT工ON~2)

RECEPTOR GRrD SYSTEM {RECTANGULAR=l OR 3 , POLAR=2 OR 41 
DISCRETE RECEPTOR SYSTEM (RECTANGULAR=1 , POLAR=21 
TERRAIN ELEVATIONS ARE READ (YES=l , NO=OI 
CALCULATIONS ARE HRITTEN TO TAPE (YES=l , NO=O) 
LI8T ALL INPUT DATA (NO=O ,YES=l ,MET DATA ALSO=2J 

1 

-oooooo--
ISW(1) 
1SWI81 
1SWI9) 

ISW(lO) 
1SWlll) 
1SW (1 2) 
1S叫 113)

1SWI14 ) 
ISW (1 5) 

C由1PUTE AVERAGE CONCENTRATI凹~ (OR TOTAL DEPOSITION) 
WITH THE fOLLOWING TIME PERIODS: 

HOURLY (YES=l , NO=OI 
2-HOUR (YES=l , NO=O) 
3-HOUR (YES=l , NO=O) 
4-HOUR (YES=l , NO=O) 
6-HOUR IYES~l ， NO~O) 

8-HOUR (Y8S=1 , NO=O) 
12-HOUR (YES=l , NO=O) 
24-HOUR (YES=l , NO=O) 

PRINT 'N'-DAY TABLE(SI (YES=l , NO=OI 

一
----J 

一一一一

olol311022112221 

1 

b 

h‘-閹割4

1SWIl6) 
1SWI17 ) 
lSW110) = 
1S抽 119)

1S"120) 
1SW121) 
1SW122) 
ISW(23) '" 
1SW124) 
1SW125) 
1SW126) 
1SW127) 
1SW128) 
ISWI29) 
1S"130) 
1SW131) 

NSOURC 

恥，:....-

PRINT TH8 FOLLOWING TYPES OF TABLES WHOS8 TIME PERIODS ARE 
SPECIFIED 8Y ISW(7) THROUGH ISW(14): 

DAILY TA8L8S (YES=1 , NO=0) 
IHGUEST & SECOND HIGH8ST TA8LES (YES=1 , NO=O) 
MAXIMυM 50 'l'T\BLBS (Y(~S:..:l ， NO:..:O) 

M8'I'EOROLOGICAL DT\TA INPUT ME'rHOD (PRE-PROCESSED=l , CARD=2) 
RURAL-URBAN OP'l'ION (RU.=O ,UR. MODE l=l ,UR. MODE: 2=2 ,UR. MODE 3=3) 
WIND PROFILE EXPONENT VALUES (DEFAULTS=l ,USER ENTERS=2 ,3) 
VERTICAL POT. TEMP. GRADIENT VALUES IDEFAULTS=l ,USER ENTERS=2 , 3) 
SCALE EMISSION RATES FOR ALL SOURCES (NO=O , YES>O) 
PROGRAM CALCULATES FINAL PLUHE RISE 0削LY IYES=1 , NO=2) 
PROGRAH ADJUSTS ALL STACK HEIGHTS FOR DOWN凶ASH IYES=2 , NO=1) 
PROGRAM USES BUOYANCY INDUCED DISPERSION IYES=1 , N0=2) 
CONCENTRATIONS DURING CALH PERIODS SET 0 (YES=1 , NO=2) 
REG. DEFAULT OPTION CHOSEN (YES=1 , NO=2) 
TYPE OF POLLUTANT TO BE MODELLED Il=S02 , 2=OTHER) 
OEBUG OPTION CHOSEN CYES=l , NO=21 
ABOVE GROUND (FLAGPOLEI RECEPTORS USED IYES=l , NO=O) 

NUMBER OF INPUT SOURCES 

-一
I..-..-J 」一」一一~ 
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Sample ISCST Model Output File (NO, Impact During Contamination Remediation Stage) 

1 

STABILITY 
CATEGORY 

A 
B 

C 
D 
E 

E 

l 
.OOOOOE+OO 
.OOOOOE+OO 

OOOOOE+OO 
OOOOOE+OO 

.20000E-01 
• 35000E-01 

會*. N02 , 25m 

{DEGREES KELVIN PER METERJ 

WIND SPEED CATEGORY 
2 

000008+00 
.OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
.20000E-01 
.35000E-01 

3 
OOOOOE+OO 
OOOOOE+OO 

.OOOOOE+OO 

.OOOOOE+OO 

.200008-01 

.350008-01 

4 
.OOOOOE+OO 
.OOOOOE+OO 

OOOOOE+OO 
OOOOOE+OO 

.20000E-01 

.35000E-01 

“凡j

5 
.OOOOOE+OO 
.OOOOOE+OO 

OOOOOE+OO 
.000008+00 
20000E-01 

.35000E-01 

也可.. 

_. :.J 2日品

6 
.OOOOOE+OO 
.OOOOOE+OO 

OOOOOE+OO 
OOOOOE+OO 
20000E-01 

.35000E-01 

X, Y-COORDINATES OE' THE CENTER OF TH E: POLAR RE:CEPTOR GRID (METERS) (838320. , 820400.) 

1 

1 

50.0, 

360.0 , 

金會* N02 , 25m 

DIRECTION I 
(DEGREES) / 50.0 

360.0 / 25.00000 

學金會 RANGES OF POLAR GRID SYSTEM ‘ .. 
(I'-lETERSl 

合會* RADIAL ANGLES OF POLAR GRID SYSTEM *** 

(DEGREES) 

" ABOVE GROUND R8C8PTOR H8IGHTS IN M8T8RS 企

學 FOR THE RECEPTOR GRID * 

RANGE (MET E:RS) 

會，全 N02 ， 25m 

金會費 SOURCE DATA -f, -f,-f, 

EMISSION RATE TEM I? E:XIT VEL. 

"必*

會，會

Lι、j 一J 已占j站
M 一J



Sample ISCSTModel Output File (NO, Impact During Contamination Remediation Stage) 

一 l一一一
-國..;

olooooloooooooooloooooooooooooooooooololoooooooooo loooooooooooooooooooooooooooooooooo--ooooooooooool 

可

一

loooooooooooooooo1oooloooooooloooooooooooolooooooo 

γ 

，一

oooooooooooooooooooooooooooloooooooooooooooooooooo oloooooooooooooooooooooooooooooooooooooooooooooool oooooooooooooooooooooooooooooooooooloooooooooooooo 

，月

一

oooooooooooloooooooooooooooooooooooooooooooooooooo OOOOOOOOOOOO01ooooloooooooooooooooooooooooooIooooo oooooooooooooloooooooooooooooooooouooooooooooooooo 

r-o- • 

個圓圓-'

。

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
l
o
o
o
o
o
o
l
o
o
o
o
o
o
o
o
o
o
o

oooooooooolooolooooooooooooooooooooooooooooooooooo 

, 

oooooooooooooooooooooooooooooooooooooooooooooooolo oooooooooooooolooooooooooooooooolooooooooooooooooo oooooooooooooooooooooooooooooooooooooooooooooooooo 

』也品回

。

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
1
0
o
o
o
o
o
o
o
o
o
1
0
0
O
O
O

oooloooooooolooooooooooooooooooooooooooooooooloooo oloo1oooooololoooooooooooloooooooooloooooooooooloo 

r 

一

oloooooloooooooooooOOOGoo-oooolo1ooooooolooooooooo olooOOGOo-oooooooooloooooooooolooooooooooooooooooo ooooooooooooooo1ooooloooooooooooooloooooloOGoo-ooo 

一

ooooolooooooooooloooooo--ooooloooooooooooooooooooo OOIoloooloooooooooooooooolooooloooiloooOOOGoo-oooo oooooooooloooooooooIooloo11ooooooou1ooooo1oooooooo 

一

ooooooooooooooolooooooooooooloooooooooo1GOO-oooooo 
FOR DAY 140 i­

FOR OAY 141 i­

fOR DAY 142 .... 
FOR DAY 143 .... 
E"OR DAY 144 ... 
FOR DAY 145 會

FOR DAY 146 .. 
FOR DAY 140 '1< 

FOR DAY 149 世

FOR DAY 150 .. 
FOR DAY 153 ... 
FOR DAY 157 .. 
FOR DAY 158 .... 
FOR DAY 162 .. 
FOR DAY 167 '" 
FOR DAY 111 ." 
FOR DAY 114 .. 
FOR DAY 175 .. 
FOR DAY 111 .. 
fOR DAY 189 .. 
fOR DAY 190 .. 
FOR DAY 194 .. 
FOR DAY 195 .. 
FOR DAY 196 .. 
FOR DAY 197 會

FOR DAY 204 .. 
FOR DAY 208 .. 
FOR OAY 212 * 
FOR DAY 215 會

FOR DAY 216 .... 
FOR DAY 217 .. 
FOR DAY 222 .. 
FOR DAY 225 .. 
FOR DAY 228 .. 
~'OH DA'f 231 ‘ 
FOR DAY 231 .. 
FOR DAY 230 ... 
FOR DAY 243 fo 

FOR DAY 244 .... 
FOR OAY 245 * 
FOR DAY 247 步

FOR DAY 248 .. 
FOR DAY 254 ‘ 
E'OR DAY 255 i­

fOR DAY 256 * 
E'OR DAY 257 ... 
fOR DAY 259 i. 

FOR DAY 264 會

fOR DAY 266 .. 
fOR DAY 211 .. 

ι1 

'-且擋"

• CALM HOURS (=I) 
.... CALM HOURS (=11 
.. CALM HOURS (=1) 
‘ CALM HOURS (=1) 
• CALM 1I0URS (=1) 
.. CALM HOURS (=1) 
* CALM 1I0URS (=1) 
* CALM HOURS (=1) 
也 CALM HOURS (=1) 
步 CALMHOURS 1=1) 
也 CALM- HOURS (=1) 
~ CALM HOURS (=1) 
‘ CALM HOURS (=1) 
‘ CAU1 HOURS (=1) 
‘ CALM HOURS (=1) 
* CALM HOURS (=1) 
~ CALM HOURS (=1) 
也 CALM HOURS (=1) 
* CALM HOURS (=1) 
* CALM HOURS (=1) 
• CALM HOURS (=1) 
* CALM HOURS (=1) 
* CALM HOURS (=1) 
• CALM HOURS (=1) 
企 CALM HOURS (=>1) 
• CALM HOURS (=1) 
ψCALM HOURS (=1) 
• CALM HOURS (=1) 
* CALM HOURS (=1) 
• CALM 日OURS 1=1) 
‘ CALM HOURS (=叫
• CALM HOURS 1=1) 
• CALM HOURS 1=1) 
‘ CAI品1 1I0URS 1=1) 
• CAI.M 1I011HS ('-11 
• CALM 1I0URS (=1) 
j. CALM IIOURS (=1) 
• CAI~M HOURS 1=1) 
• CALM HOURS (=11 
• CALM HOURS (=1) 
‘ CALM HOURS 1=1) 
* CALM HOURS (=1) 
• CALM HOURS (=1) 
j. CALM HOURS (=1) 
• CALM HOURS (=1) 
也 CALM HOURS (=1) 
* CALM HOURS (=1) 
• CALM HOURS (=1) 
• CALM HOURS (=1) 
• CALM HOURS (=1) 

一

口

--> 
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Sample ISCST Model Output File (NO, lmpact During Contamination Remediation Stage) 

1 

360.0 / 35844 

DIRECTION / 

會** N02 , 25m 

~ HIGHEST l-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) 
也 FROM ALL SOURCES ~ 

~ FOR THE RE:CEPTOR GRID ~ 

~ HAXIMUM VALUE EQUALS 28.41692 AND OCCυRRED AT ( 50.0 , 

RANGE (METERS) 
(DEGREES) / 50.0 

360.0 / 28.47692 ( 87 , 31 

台傘~ N02 , 25m 

.色，

• 

360.01 會

... 
~ SECOND HIGH E: ST l-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METERJ 

會 FROM ALL SOURCES 會

會

會 FOR THE RECEPTOR GRID ‘ 

學 MAXIMUM VALUE EQUALS 28.41692 AND OCCURRED AT ( 50.0 , 

DIRECTION / RANGE (METERS) 
(DEGREES) / 50.0 

360.0 / 28.41692 (181 , .3) 

~~~ NOê, 25m 

金 HIGHEST 24-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) 
全 FR臼1 ALL SOυRCES ~ 

企 FOR THE RECEPTOR GRID * 

* MAXIMUM VALUE EQUALS 4.89196 AND OCCURRED AT ( 50.0 , 

DIRECTION / RANGE (METERS) 
I DEGREES) / 50.0 

360.0) ~ 

... 
• 

360.01 ‘ 

已泊 L-J --斗

HIGH 
l-HR 

SGROUPN 

2ND HIGH 
l-HR 

SGROUPN 

HIGH 
24-HR 
SGROUPH 

l 

1 

l 

-------一- - - - - - - - - - - - - - -需- -

一制hae 一句 J
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SamplelSCST Model Output File (Benzene Impact Duirng Contamination Remediation Stage) 

IDATED 90346) 

IBM-PC VERSI凹'1 (2.05) 
(C) COPYRIGHT 1990, TRINITY CQ叫SULTANTS ， INC. 
SERIAL NUM8ER 5192 50LO TO C.E.S 
RUN BEGAN ON 04-21-98 AT 15:27:36 

ISCST -

.虫，

141001 
IS" (l) 
IS"(2) 
IS"(3) 
IS"14 ) 
IS"(5) 
IS"(6) 

*舍* Benzene , 25m 

CALCULATE (CONCENTRATIO削=1 ， DEPOSITION=2)
RECEPTOR GRID SYSTEM (RECTANGULAR=l OR 3 , POLAR=2 OR 41 
DISCRETE RECEPTOR SYSTEM (RECTANGULAR=l , POLAR=2) 
TERRAIN ELEVATIONS ARE READ IYES=l , NO=O) 
CALCULATIONS ARE WR!TTEN Ta TAPE (YES=l , NO=OI 
LIST ALL INPUT DATA INO=O ,YES=l ,MET DATA ALSO=2) 

1 

loooooooo 
IS" (7) 
IS"(8) 
IS"(9) 

IS"(10) 
IS"(11) 
IS"(12) 
IS"(13) 
IS" (l 4 ) 
ISW (l5) 

C叫1PUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITIONI 
WITH THE FOLLOWING TIME PERIODS: 

HOURLY (YES=l , NO=OJ 
2-HOUR (YES=l , NO=O) 
3-HOUR (YES=l , NO=OI 
4-HOUR (YES=l ,NO=O) 
6-HOUR IYES=l , NO=Ol 
8-HOUR (YES=l , NO=Ol 
12-HOUR (YES=l , NO=O) 
24-HOUR IYES=l , NO=O) 

PRINT 'N'-DAY TABLE(S) (YES=l , NO=O) 

olol311022112221 
IS"(16) 
IS"(17) 
18"(10) 
IS"(19) 
IS例 (20)

1S"(21) 
lSW(22) ~ 

IS刑 (23)

IS"(24) 
IS"(25) 
IS"(26) 
IS叫 (27)

IS"(28) 
IS"(29) 
IS側 (30)

IS"(31) 

PRINT THE rOLLOWING TYP8S Or-TABL8S WHOSE TIME PERIODS ARE 
SPECIFIED BY ISW(7) THROUGH ISW(14): 

DAILY TABLES IYES=l , NO=O) 
HIGH8ST & SECOND HIGHEST TABL8S (YES=l , NO=O) 
MAXIMUM 50 'I'AI3 LES tYES=l ,NO=O) 

METEOll.OLOGICAL DATA INPUT METHOD (PRE-PROCESSED=l , CARO=21 
RURAL-URBAN OPTION (RU.=O ,UR. MODE l=l ,UR. MODE 2=2 ,UR. HODE 3=3) 
"工 ND PROFILE EXPONENT VALUES (DEFAULTS=l ,USER ENTERS=2 , 31 
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS=l ,USER ENTERS=2 , 31 
SCALE EHISSION RATES FOR ALL SOURCES (NO=O ,YES>O) 
PROGRAM CALCULATES FINAL PLUME RISE 0削LY IYES=1 , NO=21 
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2 , NO=lJ 
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES=1 ,NO=2) 
CONCENTRATIONS DURING CALM PERIODS SET 0 (YES=1 ,NO=2) 
REG. DEFAULT OPTION CHOSEN IYES=1 , NO=2) 
TYPE OF POLLUTANT TO BE MODELLED (1=S02 , 2=OTHERl 
DEBUG OPTION CHOSEN (YES=1 , NO=2) 
ABOVE GROUNO (FLAGPOLE) RECEPTORS USEO (YES=l , NO=OI 
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J 司
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一
z 
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1 

一

NSOURC 
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一
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一
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一

NUMBER OF INPUT SOURCES 
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. Sample ISCST Model Output File (Benzene lmpact Duirng Contamination Remediation Stagel 

趴戶" . r" .-. 

一 一 一

(DEGR E: ES KE: LVIN PER ME'l'ERJ 

STABILITY WIND SPE E. D CATEGORY 
CATEGORY l 2 3 4 5 6 

A .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
B .OOOOOE+OO .000008+00 .OOOOOE+OO .000008+00 .OOOOOE+OO .000008+00 
C .OOOOOE:+OO .000008+00 .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
D .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .000008+00 .OOOOOE+OO .OOOOOE+OO 
E .20000E-01 .20000E-01 .20000E-Ol .20000E-01 20000E-Ol .20000E-01 
r 35000E-Ol .35000E-Ol .35000E-Ol . 35000E-Ol 35000E-Ol .35000E-Ol 

1 
企#會 Benzene ， 25m ..‘ 

X,Y-COORDINATES OF THE CENTER OF THE POLAR RECEPTOR GRID (METERS) (838320. , 820400.) 

..金 RANGES OF POLAR GRIO SYSTEM 會會，
(METERS) 

50.0 , 

*企* RADIAL ANGLES OF POLAR GRID SYSTEH ﹒*合

(OEGREESI 

360.0 , 

*** Benzene , 25m ..步

* ABOVE GROUND RECEPTOR HEIGHTS IN METERS 會

會 FOR THE RECEPTOR GRID * 

DIRECTION I RANGE (HETERSI 
{DEGREESI I 50.0 

360.0 I 25.00000 
1 

‘金會 Benzene , 25m ... 
脅，會 SOURCE DATA **也

口
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Sample ISCST Model Output File (Benzene lmpact Duirng Contamination Remediation Stage) 

OIoooooooooooooooooooooooooooooooooooooooooooooool oooooooooooooooooooooooooooooooooooloooooooooooooo oooooooooooloooooooooooooooooooooooooooooooooooooo 

一
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Sample ISCST Model Output File (Benzene lmpact Duirng Contamination Remediation Stage) 

360.0 I 

DIRECTION I 
( DEGREE:S) / 

37.02531 ( 07 , 31 

金會.. Benzenc, 25m ••• 

會 SECOND HIGHEST l-HOURλ，VERAGE CONCENTRATION (MICROGRAMS/CUBIC HET E: R) 會
*間由1 ALL SOURCES 會

合 FOR THE RECE E'TOR GRID .. 

.. MAXIMUM VALUE EQUALS 37.02531 AND OCCURRED AT ( 50.0 , 360.0) .. 

50.0 
RANGE (METERS) 

.."μ 。1 L干ζJ 叫"咱一-…可J 

2ND !lIGH 
1-HR 

SGROU E' H 

- - - - - - - - - -且曰“- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

360.0 I 37.02531 1187 , 3) 

RUN ENDED ON 04-21-98 AT 15:27:48 

) FP 可1

‘斗干」
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APPENDIXE SOIL PERMEABILITY DATA 
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Addi世onal analyses of a total of 47 residual Phase 2 so立 samples were undertaken in March 1998 . 
The soil analyses ine!ude: 

Bulk density (BS 1377: Part 2: 1990) 
Total porosi可(BS 1377: Part 2: 1990) 
Air content (BS 1377: Part 2: 1990) 
Permeab也可(BS 1377: Part 5: 1990) 
So且可pe (In-house qualitative description) 

Samples were obtained 企om both 1 m above and below ground water table at sampling loca世ons
across the KTA apron area par世cularly at.the. remedia且on hot spots A and B where the SVE/AS 
method has been proposed.τhe 直ndings are useful in delineating the ver世cal and spa世al geological 
pr。但e 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 tes區ng results and the 
detai1ed data set is presented in Appendix 1. 

• 
• 
• 
• 
• 

A1though geological heterogeneity白血.ustrated 訂nongm也:vidual samples a，cross 也e Sl妞， 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. AII so且
samples 缸e described 路 sand ofvarious kinds ranging from c1ayey/silty sand to gravelly sand except 
three sam ples which are described as sandy silt.立白血nding is also supported by the avai1able 
drillhole records from selected previous site investiga世ons carried out at the KTA apron area 
(Appendix 2). 

甘le soil s位nples of hot spots A and B and those outside HAECO have a similar average bulk density 
ranging from 1700 -1900 kgm.3 and an average total porosity ranging企om 0.38 - 0.45. For hot spot 
A, the unsaturated and saturated layers have a similar average air content withln the range of 0.16 -
0.19. Both the saturated and unsaturated layers have an average permeab血可 of the order of 10.4 ms.\ 
which are considered as moderately pe口neable soil since in general, the soil with a permeab也可
approaching 10.9 ms.' or smaller wi11 be characterised as low pe口neab血ty materiaL' 

Soil 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. Sirnilar to hot spot 
A, both the unsaturated and saturated layers are considered 的 moderately permeable soil, which 
have a pe口neab血ty of the order of 1。而 ms.1 and 1日.5 ms.1 respec且vely.

The area outside the HAECO bu丑.dinggenerally demonstrate sirnil訂 geological characteris世cs to hot 
spo恆 A and B. Regarding its vertical geological pro自己 the unsaturated layer has a higher air content, 
with an average of 0.2 compared to the saturated layer, an average of 0.07 and is rela世velymore
permeable than the unsaturated layer. However, both layers are considered as moderately 
permeable soil as they have a pe口neab也可 between the order of 10.4 ms.1 and 10.5 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 san吐.y soil and 也可 demonstrate sim且訂 soil
characteristic, which suggest that significant preferen世al ITÚgra且on pathways are unlikely to be 
formed and adverse impac尬。n the opera誼。n of the SVE/AS system are not e海ected. Nevertheless, 
further pilot trai1s are recommended to be undertaken to prove the effectiveness of the SVE/AS 
method. 

1 Patrick A Domenico & Franklin W. Schwartz (1990). Physical and Chemical Hydrogeology, John Wiley 
&Sons 
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Table 1 

Hot 
Spot 

A 

A 

B 

B 

NA 

NA 

a 

b 

c 

Summary of KTA Phase 2 Additional Soil Sample Testing Resu\ts 

BoieholeNo . 
sDmeppthle b 

Bulk Density (kgm") 

MW202， 20丸 230， 231, 232 1 1.79 x 10' 
(1.44 x 10' - 2.09 x 10') 

MW 203, 230, 231, 232 2 1.86 x 10' 
(1.77x 10' -1.99 x 10') 

MW239, 241, 242, 248, 250, 1 1.90x10' 

251, 2522,6235,32,6275, 8, 259, 260, (1.63 x 10' - 2.06 x 10萬)
262, 263, 267, 268, 269 

MW239, 241, 242, 248, 250, 2 1.87 x 10' 
251， 252， 253， 25喔1 258， 260， (1.77 x 10' - 2.08 x 10') 

262， 26丸 268， 269

MW207, 209, 216, 217 1 1.70 x 10' 
(1.42 x 10' - 1.86 x 10') 

MW207, 209, 217 2 1.85 x10' 
(1.78 x 10' - 1.90 x 1。可

Sampling locations refer to Figu自 1

Sample Depth 1 = 1 m above ground water level 
Sample Depth 2 = 1 m below ground water level 

Total AirContent 
Porosity 

0.41 0.19 
紗.30 - 0.49) φ.01 ， 0.42) 

。 3日 。.16
(0.33 - 0.41) 秒 10 - 0.22) 

0.40 0.09 
(0.33 - 0.49) (0.03 - 0.22) 

0.43 0.09 
(0泣- 0.54) (0.05 - 0.21) 

0.45 。 20
。.42 - 0.51) (0.09 - 0.40) 

0.45 0.07 
(0.44 - 0.46) 駒- 0.16) 

The penneability value is corrected to 20 oC condition according BS 1377: Part 5: 1990 requirement. 

NA Not Applicable (The sampling locations臨 located outside H紹CO)

Data presented 缸'e average values. Those 自gures in brackets are the ranges. 

Penneability, K20' ~即，")

4.86x104 

(9.33 X 10.7 - 1.93 x 10~) 

4.10x104 

。 98 x 10~ - 8.24 X 104) 

1.61x10" 
(5.75 x 10" - 1.36 x 10~) 

2.25 x10~ 
(8.65 x 10" - 2.96 X 104

) 

3.05 x 10" 
(1.93 X 10.7 - 9.90 x 10") 

1.29 x10" 
(1 .42 x 10" - 3.61 x 10、

也 C丑10\wp\soiltab3.qn
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Description 

且n吐.y SILT，
siltyl gravell.y S必ID

silty/gravell.y S必。

clayey/silty/gravelly 
SAND 

siltylclSayAeNylD gravelly 

個nd.y SILT, 
silty/gravelly SAND 
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APPENDIXF 

CO加IPARISON OF IN-SlTU AND 
EX-SITU DECONTAMINATION 
METHODS 



APPENDIXG 

COMPARISON OF SWL BE1WEEN 
NORMAL AND QUIETER PME 
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APPENDIXG COMPARISON OF SWL BETWEEN NORMAL AND QUIETER PME 

Iterri Number Unmitigated P:ME Quieter P:ME 

TM SWLaBp叮(AI)tem, ItesmmI,L dBEe(Ar ) 
Reference 

J 

Refer，叩.ce
r 

Demolition of Existing Structure 

Excavatorlloader 112.0 CNP 081 105.0 BS5228, Table 7, Item 59 

Bulldozer 115.0 CNP030 109.0 BS5228, Table 7, Item 27 

Rock drill, hand held 116.0 CNP 183 114.0 BS5228, Table 7, 1tem 55 

Mounted breaker 122.0 CNP027 122 CNP027 

Total SWL, dB(A) 124.0 122.5 

Installation of Remediation 

ExcavatorlLoad叮 4 112.0 CNP081 105.0 BS5228, Table 7, Itera 59 

Air compressor 100.0 CNP 001 100.0 CNP 001 

Lony 112.0 CNP 141 105.0 BS5228, Table 7, 1tem 59 

Breaker, hand held 108.0 CNP 024 108.0 CNP024 

Waterpump 4 88.0 CNP 281 88.0 CNP281 

Total SWL, dB(A) 119.5 113.5 

Apron Concrete Removal 

Excavatorlloader 112.0 CNP 081 105.0 BS5228, Table7, Item 59 

Crawler rock 企ill 123.0 CNP 182 119.0 BS5228, Table 6, Item 4 

Hydraulic rock breaker 108.0 CNP 024 108.0 CNP024 

Total SWL, dB(A) 123.5 119.5 

Fi\415 \reports\eia\app-eia.g G-l 


