EIA Study Brief ESB-156/2006

Central Kowloon Route November 2006

1.

Environmental Impact Assessment Ordinance (Cap. 499
Section 5 (7)

Environmental Impact Assessment Study Brief No. ESB56/2006

Project Title: Central Kowloon Route
(hereinafter known as the “Project”)

Name of Applicant: Highways Department
(hereinafter known as the “Applicant”)

BACKGROUND

11

1.2

13

The Application

An application (No.ESB-156/2006) for an Envimental Impact Assessment (EIA)
study brief under section 5(1) of the Environmentapact Assessment Ordinance
(EIAO) was submitted by the Applicant on 29 Septen®006 with a project profile
(No.PP-300/2006) (hereinafter referred abe Project Profile”).

A study brief (No. ESB-096/2002) for the samejgrt, but based on a dual-2 lane
tunnel configuration, was issued under the EIAO18nFebruary 2002. The current
application for a new study brief was made as thdysbrief (No. ESB-096/2002)
expired in 2005 and there is change to the prajempe.

The Project under the current application (nefeer known as the “Project”) is to
construct and operate a dual-3 lane tunnel, a¢chesKowloon Peninsula linking the
West Kowloon Reclamation in the west and the preddsai Tak Development in

the east. The Project will connect the West Kowlddighway at Yau Ma Tei

Interchange to the future Trunk Road T2 at Kai Delvelopment and Tseung Kwan
O - Lam Tin Tunnel, forming a strategic highwayklito serve the existing and
planned developments in West Kowloon, East Kowland Tseung Kwan O. The
indicative alignment of the Project is shown in ®rm®ject Profile and reproduced in
Figure 1 of this Study Brief. The construction ameration of the Project will

comprise:

a) provision of elevated and at-grade slip road cotioes between the tunnel and
the road network on the West Kowloon Reclamatiaoluiding modifications to
the Yau Ma Tei Interchange;

b) construction of tunnel ramps, a tunnel portal angeatilation building west of
Ferry Street;

c) cut and cover tunnel between Ferry Street and 3tzaSBireet;
d) bored tunnel between Shanghai Street and To Kwa Réeaual;

e) central ventilation building at the junction of GlguHau Street and Fat Kwong
Street, near Sheung Lok Street;

f) construction of a supply-air-only ventilation build at the junction of To Kwa
Wan Road and San Ma Tau Street;

g) cut and cover tunnel between To Kwa Wan Road andléan City Ferry Pier

h) tunnel between Kowloon City Ferry Pier and Kai TRknway (probably in the
form of an immersed tube tunnel); and
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1.4

15

1.6

1.7

i) cut and cover tunnel or depressed road betweenTkki Runway and the
Interchange with Kai Cheung Road, Kai Fuk Road Rodd T2 on the proposed
Kai Tak Development;

i) a ventilation building and an administration builglinear the tunnel portal in the
proposed Kai Tak Development;

k) replacement of a section of at-grade Hoi Wang Ruaan elevated road;
[) provision of connection roads at eastern end;

m) re-alignment of drainage culverts on the West Keanl®eclamation affected by
the tunnel;

n) demolition and reprovisioning (if required) of tiveau Ma Tei Police Station,
Yau Ma Tei Jockey Club Polyclinic and Yau Ma TekeSjalist Clinic Extension,
Yau Ma Tei Multi-storey Car Park Building, Kowlodaovernment Offices and
other minor government facilities; and

0) demolition of industrial buildings at the junctiaf To Kwa Wan Road and San
Ma Tau Street.

The Project is a designated project under Aelrand A.7 of Part 1 Schedule 2 of the
EIAO: A road which is an expressway, trunk road, primdrstributor road or
district distributor road including new roads, amoajor extensions or improvements
to existing roadsand a road or railway tunnel more than 800m in leng#tvieeen
portals The Project may also include changes to assdciatads that constitute
material change(s) to exempted project(s) to betifiled under Section 2 (xii) below.

Pursuant to section 5(7)(a) of the EIAO, theeBtor of Environmental Protection
(the Director) issues this Environmental Impactésssnent (EIA) study brief to the
Applicant to carry out an EIA study.

Purpose of the EIA

The purpose of this EIA study is to provideonnfiation on the nature and extent of
environmental impacts arising from the construcaod operation of the Project and
related activities taking place concurrently. Tim$éormation will contribute to
decisions by the Director on:

0] the acceptability of adverse environmentahsenuences that are likely to
arise as a result of the Project and associatekisyor

(i) the conditions and requirements for the dethdesign, construction and
operation of the Project to mitigate against advemsnvironmental
consequences wherever practicable; and

(i)  the acceptability of residual impacts aftbie proposed mitigation measures
are implemented.

Interfacing Projects

The eastern landfall of the Project will be tbe proposed Kai Tak Development
which is a Schedule 3 EIA under the EIA Ordinancan EIA Study Brief for Kai
Tak Development (No. ESB-152/2006) was issued teoil GEngineering and
Development Department, which also covers parhefGentral Kowloon Route. For
the purpose of this EIA Study, the Applicant shafisure the consistency of
information relevant and related to the Projecb&included in the EIA for this
Project. The Applicant shall also liaise with thelewant parties regarding the
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1.8

decommissioning of the former Kai Tak Airport to keasure the airport/runway area
along the alignment of this Project has been deassiamed by third party before the
commencement of the Project. Otherwise, the Appticshall decommission the
relevant part of the former Kai Tak airport/ runwly enable the Project to be
constructed.

The western section of the Project in Yau Mawid interface with the planned
Widening of Gascoigne Road Flyover project. The ligamt shall make reference to
the EIA study brief for the Widening of Gascoignead Flyover (No. ESB-155/2006)
issued to Highways Department for any interfacaidsand potential cumulative
impact to the sensitive receivers in the envirdngau Ma Tei.

2. OBJECTIVES OF THE EIA STUDY

2.1

The objectives of the EIA study are as follows

(1) to describe the Project and associated wagsther with the requirements
for carrying out the Project and the types of desigd project(s) to be
covered by the Project;

(ii) to identify and describe the elements of tmmmunity and environment
likely to be affected by the Project and/or likédycause adverse impacts to
the Project, including both the natural and man-enadvironment and the
associated environmental constraints;

(iii) to provide information on the consideration of aisgives (including
alignment options, built forms and constructionuhrtelling methods) to
avoid and minimize potential environmental impatdssensitive uses; to
compare the environmental benefits and dis-benefiteach of different
options; to provide justifications and reasons $alecting the preferred
option(s) and to describe the part environmentatofa played in the
selection;

(iv) to identify and quantify emission sources and dweitee the significance of
impacts on sensitive receivers and potential affboses;

(v) to identify, describe and quantify any potentiaddacape and visual impacts,
evaluate the significance of such impacts on geasiteceivers and to
propose measures to avoid or mitigate these impacts

(vi) to identify any negative impacts on sites of cuatureritage and to propose
measures to avoid or mitigate these impacts;

(vii)  to identify negative impacts and proposes meadworesoid or provision of
mitigation measures to minimize pollution, enviramtal disturbance and
nuisance during construction and operation of ttogelet;

(viii)  to investigate the feasibility, practicability, eftiveness and implications of
the proposed mitigation measures;

(ix) to identify, predict and evaluate the residual emvinental impacts (i.e. after
practicable avoidance or mitigation measures) dred dumulative effects
expected to arise during the construction and ojperaf the Project in
relation to the sensitive receivers and potenffakéed uses;

) to identify, assesses and specify methods, measur@sstandards, to be
included in the detailed design, construction apération of the Project
which are necessary to mitigate these environmémizhcts and cumulative
effects and reduce them to acceptable levels;

(xi) to investigate the extent of the secondary enviemal impacts that may
arise from the proposed mitigation measures anddeatify constraints
associated with the mitigation measures recommenudéide EIA study, as
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well as the provision of any necessary modificgtion

(xii)  to identify within the scope of the EIA study adided in Section 3.2 below,
any individual works that constitute material chafs) to exempted project(s)
or other designated project(s) under the EIAO;dcedain whether the EIA
Study has adequately addressed the environmerpakinof these change(s)
to exempted project(s); and where necessary, totifgethe outstanding
issues that need to be addressed;

(xiii)  to design and specify the environmental monitoend audit requirements to
ensure the effective implementation of the reconmdednenvironmental
protection and pollution control measures; and

(xiv) to recommend a mechanism for liaison with appré@rsaakeholder(s) such
that the adverse effect of the construction ofRhgject on the operation of,
amongst others, schools, hospital(s) and courtawf dlong the Project
alignment could be minimised.

3. DETAILED REQUIREMENTS OF THE EIA STUDY

3.1

3.2

The Purpose

The purpose of this study brief is to scope theikeyes of the EIA study and to specify
the environmental issues that are required to Wiewed and assessed in the EIA report.
The Applicant has to demonstrate in the EIA repbdt the criteria in the relevant
sections of the Technical Memorandum on the Enwramtal Impact Assessment
Process of the Environmental Impact Assessmentn@nde (hereinafter referred to as
“the TM”), are met.

The Scope

The scope of this EIA study shall cover the Proj@oposed in the Project Profile (No.
PP-300/2006) and the works mentioned in Sectionab@ve. The EIA study shall
address the key issues described below, togettthramy other key issues identified
during the course of the EIA study and the cumwéagnvironmental impacts of the
Project, through interaction or in combination witther existing, committed, planned
and known potential developments in the vicinitytted Project:

(i) the potential noise impacts to sensitive reesvalong or near the Project during
the construction and operation of the Project,udirig construction noise impact,
ground-borne noise impacts associated with theefling works; noise impact
from the operation of tunnel ventilation systemd &om road traffic;

(i) the potential air quality impacts to sensitiveceivers along or near the Project
from construction works and potential air pollutiompacts from vehicular
emissions from open roads, tunnel portals and tumeatilation systems to
sensitive receivers during operation of the Project

(iii) the potential impacts of various types of weasrising, in particular excavated
materials arising from the construction works, aingedged marine sediment
arising from the construction of the tunnel betw&enwloon City Ferry Pier and
Kai Tak runway, any other construction waste anehtdbal waste to be generated
from the construction of the Project; and the psmubdisposal arrangements;

(iv) the potential land contamination impact argsfrom the construction of the Project
at, but not limited to, any former shipyard siteghim the West Kowloon
Reclamation, areas near the former Ma Tau Kok GasksV/South Plant, and the
former Kai Tak Airport and Runway. In particulangtpotential need for handling
contaminated spoil encountered and excavated dufiegtunnel construction
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3.3

(v)

(vi)

works and the need for the decommissioning of ¢éfevant part of the former Kai
Tak Airport and Runway if it has not already beecammissioned by third party;

the potential water quality impact during coostion and operation of the Project;
including the potential water quality impact due $eabed disturbance from
dredging and any other marine works that may baired for the construction of
the tunnel between Kowloon City Ferry Pier and Kak runway;

the potential hazard to life associated witte tstorage, use and trandpof
explosive at the Project site during the constamctf the Project; and the potential
hazard to life to the future tunnel users fromMteeTau Kok Gas Works;

(vii) the potential impacts on the historic builgshand structures such as Yau Ma Tei

Police Station, Tin Hau Temple at Temple Streety ¥éa Tei Wholesale Fruit
Market, Yau Ma Tei Theatre, Former Pumping Statimin Water Supplies
Department, Old South Kowloon District Court, Ex-MBau Kok Animal
Quarantine Depot; and some recorded items incluttiegrunway, seawall and
former fire station C and its adjacent pole in themer Kai Tak Airport Site,
Kowloon Rock together with the post, the boundanne and the tunnel portal
together with its associated network in GascoignadR(as shown in Figure 2 of
this Study Brief);

(viii) the potential visual and landscape impaaised by the construction and operation

(ix)

(x)

(xi)

of the Project including the elevated/at-grade scatdd associated noise mitigation
measures, portals, ventilation buildings, admiaigin building and cut and cover
tunnels; especially the impact on the existingdraethe Tin Hau Temple Complex;
trees located in the vicinity of the proposed lama of the western ventilation

building and the slip road connections betweertuheel and the road network on
the West Kowloon Reclamation;

the cumulative environmental impacts of theojBct, through interaction or in
combination with other existing, committed and pled developments in the
vicinity of the Project, and those impacts thatynfeave a bearing on the
environmental acceptability of the Project. Consatien shall be given to the
impacts from likely concurrent/interfacing projecsuch as the Kai Tak
Development (including the proposed Cruise TermiatlKai Tak Runway),
Widening of Gascoigne Road Flyover, Shatin to GantrLink,
Guangzhou-Shenzhen-Hong Kong Express Line Railwag &as Pipelines
Diversion for Kai Tak Development;

the environmental impacts of the Project, includitgyalignment and ancillary
infrastructure (such as ventilation building, slgads) on the planned uses in the
Kai Tak Development and on the existing temporargesu The likely
environmental benefits of the tunnel road for thenped development shall be
stated in the EIA report; and

the potential environmental impacts arising frony arorks area proposed under
the Project, including any off-site casting yardy/dock casting yard and mooring
site associated with the construction of the imee@tsibe tunnel (if adopted).

Description of Alignment Options and Constructbn Methods Considered

3.3.1 The Need of the Project

The Applicant shall report on and provide inforroatirelated to the need of the
Project as mentioned in the Project Profile (No-3@B/2006). The Applicant shall

explain clearly the purpose and objectives of theidet and describe the scenarios
with and without the Project.
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3.3.2

3.3.3

3.4

3.4.1

3.4.2

Consideration of Alternative Alignment Optis)) the Selection of Proposed
Alignment and Different Built-form(s)

The Applicant shall provide a detailed account lo@ alternative alignment option(s)
considered, with clear reference to the reasonasfifications for selecting the
proposed alignment and the part environmental fagitayed in the selection process.
A comparison of the main environmental impacts he various alignment options
considered shall be provided with the likely enmimental conditions in the absence of
for the Project. An evaluation shall be presenteddsess the environmental benefits
and dis-benefits of all reasonable and practicatel and tunnel alignment options,
including consideration of factors such as landimgstion/clearance, disruption to the
public, engineering, time, and cost. Potential uralt heritage impacts, landscape and
visual impacts, air, noise, water and waste gelneranpacts shall be key issues in the
evaluation. The considerations given in the desig location of ventilation
buildings shall also be provided to justify the fpreed options. In considering the
alternative alignment option(s), the siting andigi®s) of the ventilation buildings and
portals, information shall be provided to show #mphasis given to the avoidance
and/or minimization of adverse impacts on sensifi?eilities including, amongst
others, the Yau Ma Tei Police Station, schools,phiaks), other cultural heritage
facilities in the Yau Ma Tei and Ma Tau Kok envispiplanned and existing receivers
such as the Grand Waterfront, the Ho Man Tin Sdb#velopment where The
Lutheran Church Hong Kong Synod'’s Elderly Homeorsalted.

In addition to the consideration of alternative gafnent option(s), alternative
built-form(s) and design of the road (such as degwe roads, sliproads and design of
interchange) shall be reviewed and investigated.comparison of the environmental
benefits and dis-benefits of the alternative bigiiths and design shall be made with a
view to recommending the preferred option to avad minimize adverse
environmental effects to the maximum practicablkertx In particular, consideration
shall be given to avoidance or minimization of @femnal noise and air quality
impacts.

Consideration of Alternative Construction Msts and Sequences of Works

Having regard to the combined effect of the seyaaitd duration of the construction
impacts on affected sensitive receivers, the ElAdwtshall explore alternative

construction methods such as the use of TunnelnBdWachine and sequences of
works for the Project, with a view to avoiding atses environmental impacts to the
maximum practicable extent. A comparison of the iramvnental benefits and

dis-benefits of applying different construction hds, including, amongst others, cut
and cover method, drill and blast method, tunnelngomachine method, immersed
tube tunnel method and sequence of works shall ddemrhe Applicant shall justify

the selection of the proposed construction metbodifferent tunnel sections.

Technical Requirements

The Applicant shall conduct the EIA studyattdress the environmental aspect of the
activities as described in Sections 3.1, 3.2 aldabove. The assessment shall be
based on the best and latest information availdibting the course of the EIA Study.

The Applicant shall include in the EIA repdstails of the construction programme
and methodologies for the Project in particular thenelling method used for the
construction of the tunnel between Kowloon Cityrigd?ier and Kai Tak Runway and
the requirement for any dry dock casting yard / rimap site. The Applicant shall

clearly state in the EIA report the time frame avatk programmes of the Project and
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3.4.3

3.4.4

3.4.5

3.4.6

other concurrent projects, including, amongst athtre Widening of Gascoigne Road
Flyover and Kai Tak Development, and assess thallaiive environmental impacts
from the Project with all interacting projects.

The Applicant shall review previously apprdv&udies and EIA reports which are
relevant to the Project and extract relevant infdiom for the purpose of this EIA
Study, including at least the following:

(i) Comprehensive Feasibility Study for The Revised eBuh of South East
Kowloon Development (EIAO Register No. AEIAR-044{X);

(i) Kai Tak Airport North Apron Decommissioning EIA Rap (EIAO Register No.
AEIAR —002/1998)

(i) Feasibility Study for South East Kowloon Developt¢SEKDFS), Nov1998

The scope of the EIA study for Kai Tak Deypatent (No. ESB-152/2006) also covers
the Immersed Tube Tunnel for the Central Kowloomite@oFor the purpose of this EIA
Study, the Applicant shall also ensure the consisteof information relevant and
related to the Project to be included in the Elpame.

The EIA study shall meet the following tedahirequirements on specific impacts:

Air Quality Impact

3.4.6.1 The Applicant shall follow the criteria agdidelines for evaluating and assessing air

guality impact as stated in section 1 of Annex d Annex 12 of the TM, respectively.

3.4.6.2 The Applicant shall assess the air pollutncentrations in accordance with the

Guidelines for Local-Scale Air Quality Assessmesirig Models given in Appendices
A-1 to A-3 of this Study Brief, or other methodojop be agreed by the Director (with
reference to S4.4.2(c) of TM) prior to the commenent of the assessment.

3.4.6.3 The air quality impact assessment shallidecthe following:

(i)

(ii)

Determination of Assessment Area

The assessment area for air quality impact assesshall generally be defined by a
distance of 500 metres from the boundary of thgeBt@as shown in Figure 1 of this
Study Brief and any work sites proposed under tiogeBt. Subject to the agreement of
the Director, the assessment area shall be extandedlude major emission sources
that may have a bearing on the environmental aabéy of the Project.

Background and Analysis of Activities

(a) Provide background information relating to guality issues relevant to the
Project, such as description of the types of aatiwiof the Project that may affect
air quality during both construction and operatstages.

(b) Give an account, where appropriate, of the wionkasures that had been taken
into consideration in the planning of the Projectibate the air pollution impact.
That is, the Applicant shall consider alternativengtruction methods/phasing
programmes and alternative modes of operation tonmze the constructional and
operational air quality impact respectively.

(c) Present the background air quality levels mdlssessment area for the purpose of
evaluating the cumulative constructional and openat air quality impacts due to
the Project.
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(iii) Identification _of Air _Sensitive Receivers @Rs) and Examination of

Emission/Dispersion Characteristics

(@)

(b)

Identify and describe representative existing glanned/committed ASRs that
would likely be affected by the Project, includitigpse earmarked on the relevant
Outline Zoning Plans, Outline Development Plansydia Plans and other
relevant published land use plans, including pland drawings published by
Lands Department. In identifying planned ASRserefce shall also be made to
the Preliminary / Recommended Outline Developmefdn Pfor Kai Tak
Development. The Applicant shall select the assessmoints of the identified
ASRs that represent the worst impact point of th&S&s. A map showing the
location and description including the name of dinigs, their use and height of
the selected assessment points shall be givenraéigpadistances of these ASRs
from the nearest emission sources shall also tengiv

Identify and present a list of air pollutantission sources, including any nearby
emission sources which are likely to have impalzted to the Project based on
the analysis of the constructional and operatiantlities in sub-section 3.4.6.3(ii)
above. Activities that shall give rise to constioigtstage emission sources will at
least include stock piling, blasting, concrete batg and vehicular movements on
unpaved haul roads within the Project site. Padémtperational stage emission
sources shall take into account at least the faigw

emissions sources from the To Kwa Wan industriahaand any chimneys in
the vicinity;

vehicular emissions from open roads, tunnel poeatsventilation buildings;

vehicular emissions from the proposed Widening af¢digne Road Flyover in
the vicinity of the Project in the Yau Ma Tei erdiof ESB-155/2006)

Confirmation regarding the validity of the assuiops adopted and the magnitude
of the activities (e.g. volume of construction metiehandled, traffic mix and
volume on a road) shall be obtained from the relegmvernment departments /
authorities and documented.

(iv) Construction Phase Air Quality Impact

(@)

(b)

The Applicant shall follow the requirementspstated under the Air Pollution
Control (Construction Dust) Regulation to ensurat ttonstruction dust impacts
are controlled within the relevant standards gmikited in section 1 of Annex 4 of
the TM. A monitoring and audit programme for thensiouction phase shall be
devised to verify the effectiveness of the conim@asures proposed so as to
ensure proper construction dust control.

If the Applicant anticipates that the Projestlaif applicable, the Project together
with concurrent projects within the assessment afdhe air quality assessment,
will give rise to significant construction dust iagis likely to exceed the

recommended limits in the TM at the ASRs despiteititorporation of the dust

control measures proposed in accordance with sttimae3.4.6.3(iv)(a) above, a

guantitative assessment should be carried out &uate the construction dust
impact at the identified ASRs. The Applicant sliallow the methodology set out

in sub-section 3.4.6.3(vi) below when carrying th& quantitative assessment.

(v) Operational Phase Air Quality Impact

(@)

The Applicant shall calculate the expected goHutant concentrations at the
identified ASRs based on an assumed reasonablet-eass scenario under

-8-



EIA Study Brief ESB-156/2006

Central Kowloon Route November 2006

(b)

(c)

normal operating conditions. The evaluation shallblsed on the strength of the
emission sources identified in sub-section 3.4i§@®() above. The Applicant
shall follow sub-section 3.4.6.3(vi) below when rgarg out the quantitative
assessment.

The air pollution impacts of future road traffshall be calculated based on the
highest emission strength from the road within thext 15 years upon
commencement of operation of the Project. The ikppt shall demonstrate that
the selected year of assessment represents theshigimission scenario given the
combination of vehicular emission factors and tcaffow for the selected year.
The Fleet Average Emission Factors used in thesagsnt shall be agreed with
the Director. If necessary, the Fleet Average EimisEactors shall be determined
by a motor vehicle emission model such as EMFAC+H#&del to be agreed with
the Director. The traffic flow data and assumpsighat used in the assessment
shall be clearly and properly documented in the Eport.

For the vehicular tunnel and any full enclosupeoposed in the Project, it is the
responsibility of the Applicant to ensure that #iequality inside these proposed
structures comply with EPD'sPfactice Note on Control of Air Pollution in
Vehicle Tunnels When assessing air quality impact due to emissiopom the
tunnel / full enclosures, the Applicant shall emsuyrior agreement with the
relevant ventilation design engineer over the arhcamd the types/kinds of
pollutants emitted from the tunnel / full enclosyrand such assumptions shall be
clearly and properly documented in the EIA report.

(vi) Quantitative Assessment Methodology

(@)

(b)

(c)

(d)

The Applicant shall apply the general princgplenunciated in the modelling
guidelines in Appendices A-1 to A-3 while makindoalance for the specific

characteristics of the Project. This specific rodtilogy must be documented in
such level of details (preferably with tables aiagdams) to allow the readers of
the EIA report to grasp how the model has beemséd simulate the situation at
hand without referring to the model input files. tBiked calculation of the

emission rates of air pollutants and a map showhegroad links for input to the

model shall be presented in the report. The Appticaust ensure consistency
between the text description and the model fileevatry stage of submission. In
case of doubt, prior agreement between the Apgliead the Director on the
specific modelling details should be sought.

The Applicant shall identify the key/represév@ air pollutant parameters (types
of pollutants and the averaging time concentrattonpe evaluated and provide
explanation for choosing these parameters for #sessment of the impact of the
Project.

The Applicant shall calculate the cumulative quality impact at the ASRs
identified under sub-section 3.4.6.3(iii)(a) andnpare these results against the
criteria set out in section 1 of Annex 4 in the TWhe predicted air quality
impacts (both unmitigated and mitigated) shall bespnted in the form of
summary table and pollution contours, to be evalliagainst the relevant air
quality standards and on any effect they may hawvéhe land use implications.
Plans of a suitable scale should be used to preséiation contour to allow buffer
distance requirements to be determined properly.

If there are any direct noise mitigation measuecommended in the study, the air
quality implication due to these measures shalidsessed. For instance if barriers
are proposed to mitigate excessive traffic noisey tmay affect the dispersion of
air pollutants, then the implications of such measwn air quality impact shall be
assessed. If tunnel / noise enclosure is propasettigate excessive traffic noise,
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(vii)

then portal emissions of the tunnel/enclosed reatien and air quality inside the
tunnel/enclosed road section shall also be addie3$e Applicant shall highlight

clearly the locations and types of agreed noisdgatibn measures (where
applicable), be they barriers, tunnel/road encimsand affected ASRs on the
contour maps for easy reference.

Mitigation Measures for Non-compliance

The Applicant shall propose remedies and mitigatim@asures where the predicted air
guality impact exceeds the criteria set in sectloof Annex 4 in the TM. These
measures and any constraints on future land useipty shall be agreed with the
relevant government departments/authorities andirdeated in the EIA report. The
Applicant shall demonstrate quantitatively that thesultant impacts after
incorporation of the proposed mitigating measurab @omply with the criteria
stipulated in section 1 of Annex 4 in the TM. Theplicant shall also justify the
assumptions adopted in the assessment for effaesgeof the proposed mitigation
measures.

(viii) Submission of Model Files

3.4.7

All input and output file(s) of the model run(s)asihbe submitted to the Director in
electronic format.

Noise Impact

3.4.7.1 The Applicant shall follow the criteria agdidelines for evaluating and assessing

both the construction and operational noise impaatsng from the Project, as stated
in Annexes 5 and 13 of the TM, respectively.

3.4.7.2 The noise impact assessment shall inchalétlowing :

(i)

(ii)

Determination of Assessment Area

The assessment area for the noise impact assessimahtgenerally include areas

within a distance of 300 metres from the bounddirthe Project as shown in Figure 1

of this Study Brief. Subject to the agreement ted Director, the assessment area
could be reduced accordingly if the first layer rafise sensitive receivers (NSRs),

closer than 300m from the outer Project boundaiyyides acoustic shielding to those

receivers at further distance behind. Similarlygjsat to the agreement of the Director,
the assessment area shall be expanded to incluBs BiSdistance greater than 300m
from the boundary of the Project if they may beeetiéd by the construction and

operation of the Project. The assessment areahforconstruction noise impact

assessment shall also cover areas within 300myofaank sites proposed under the

Project.

Provision of Background Information and ExisgiNoise Levels

The Applicant shall provide background informati@tevant to the Project, including
relevant previous or current studies. Unless requiior determining the planning
standards, such as those for planning of fixedeneburces, no existing noise levels
are required except as set out below.

(i) Identification of Noise Sensitive Receivers

(@)

The Applicant shall refer to Annex 13 of the Wen identifying the representative
NSRs. The NSRs shall include existing NSRs andr@dftommitted noise sensitive
developments and uses earmarked on the relevarin®©uoning Plans, Outline
Development Plans, Layout Plans and other relepailished land use plans. In
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(b)

identifying planned NSRs, reference shall also badento the Preliminary /
Recommended Outline Development Plan for Kai Takdbgpment. Photographs of
the representative existing NSRs shall be appetudie: EIA report.

The Applicant shall select assessment pointsepyesent the identified NSRs for
carrying out quantitative noise assessment destidmow. The assessment points
shall be agreed with the Director prior to the ditative noise assessment. A map
showing the location and description such as nainiidtding, use, and floor of each
and every selected assessment point shall be ghaenplanned noise sensitive land
uses without committed site layouts, the Applicahbuld usually use the relevant
planning parameters to work out representative lsiy@uts for operational noise
assessment purposes. Howeveuch assumptions together with any constraints
identified, such as setback of building, buildinggatation, extended podium, shall be
agreed with the relevant responsible parties inotué®lanning Department and Lands
Department in accordance with section 6.3 of Ant@xwf the TM.

(iv) Provision of an Emission Inventory of the BeiSources

(v)

The Applicant shall provide an inventory of noismugces including representative
construction equipment such as for tunneling arlgerotconstruction works, for

construction noise assessment and traffic flowxédi plant equipment such as
ventilation systems for tunnel, as appropriate, émerational noise assessment.
Confirmation of the validity of the inventory shdlle obtained from the relevant
government departments/authorities and documenttdwiEIA report.

Construction Noise Assessment

(a) The assessment shall cover the cumulative noisadtamlue to the construction works

of the Project and other relevant concurrent ptsjat the vicinity identified during
the course of the EIA study.

(b) The Applicant shall carry out assessment of namggact from construction (excluding

percussive piling) of the Project during day time, 7 a.m. to 7 p.m., on weekdays
other than general holidays in accordance with thethodology stipulated in
paragraphs 5.3. and 5.4 of Annex 13 of the TM. dtiiteria in Table 1B of Annex 5 of
the TM shall be adopted in the assessment.

(c) To minimise the construction noise impact, altekeatonstruction methods to replace

percussive piling shall be proposed as far as ipedde. In case blasting works will
be involved, it should be carried out, as far acfcable, outside the sensitive hours
of 7 p.m. to 7 a.m. on Monday to Saturday and ame ton a general holiday,
including Sunday. For blasting that must be cdroat during the above-mentioned
sensitive hours, the noise impact associated vhighremoval of debris and rocks
should be fully assessed and adequate mitigati@sunes should be recommended to
reduce the noise impact as appropriate.

(d) For tunnelling, noise impact (including air-borneise and ground-borne noise)

associated with the operation of powered mechaeigalpment, in particular, tunnel
boring machines or equivalent, shall be assesé#ake kunnel boring machine is used
and there is likely ground-borne noise affectingsacsensitive receiver, the criteria
and assessment methodology for assessing ground-bwise impact from these
equipments/facilities shall be agreed with the Ewe (with reference to Section
4.4.2(c) of the TM) prior to commencement of theeasment. Cumulative impacts
with other projects shall be covered if appropriat8ite measurements at appropriate
locations may be required in order to obtain th@ienal input parameters required in
the ground-borne noise model.

(e) If the unmitigated construction noise levels arenih exceeding the relevant criteria,
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(f)

(vi)

the Applicant shall propose practicable direct gaition measures (including movable
barriers, enclosures, quieter alternative constmcimethods, re-scheduling and
restricting hours of operation of noisy tasks) timimize the impact. If the mitigated
noise levels still exceed the relevant criteria tluration of the noise exceedance at
the affected NSRs shall be given.

The Applicant shall formulate a reasonable consoc programme as far as
practicable such that no work will be requiredhe testricted hours as defined under
the Noise Control Ordinance (NCO)In case the Applicant needs to evaluate whether
construction works in restricted hours as defineden the NCO are feasible or not in
the context of programming construction works, mefiee should be made to the
relevant technical memoranda issued under the NR&Dardless of the results of the
construction noise impact assessment for restrioteds, the Noise Control Authority
will process the Construction Noise Permit (CNPplegation, if necessary, based on
the NCO, the relevant technical memoranda issuederuthe NCO, and the
contemporary conditions/situations. This aspectighbe explicitly stated in the noise
chapter and the conclusions and recommendatioqgestia the EIA report.

Operational Noise Assessment

(a) Road Traffic Noise

(al) Calculation of Noise Levels

The Applicant shall analyse the scope of the pregasad alignment(s) to identify the
road sections within the meaning of Item A.1 of &lile 2 of EIAO and other road
sections for the purpose of traffic noise impasieasmentin determining whether the
traffic noise impact due to a road improvement gxtdjwork is considered significant,
detailed information with respect to factors inchglat least change of nature of road,
change of alignment and change of traffic capaoitytraffic composition shall be
assessed. The traffic noise impact shall be cermidsignificant if the traffic noise
level with the road project is greater than thathaiit the road project at the design
year by 1.0 dB(A) or more. Figures showing extaftthe road sections within the
meaning of Item A.1 of Schedule 2 of EIAO and ottexd sections shall be provided
in the EIA report.

The Applicant shall calculate expected road trafiidise using methods described in
the U.K. Department of Transport'SCélculation of Road Traffic Noi5e(1988).
Calculations of future road traffic noise shall lm@sed on peak hour traffic flow in
respect of maximum traffic projection within a 18ays period upon commencement
of operation of the Project. The Applicant shalcatate traffic noise levels in respect
of each road section and the overall noise levels fcombined road sections (road
sections within the meaning of Item A.1 of Sched@lef EIAO and other road
sections ) at NSRs.

The EIA report shall contain sample calculationd arput parameters for at least 10
assessment points as requested by the Directortheffmore, the Applicant shall
provide the input data set of the traffic noise eldd the format of electronic files in
the EIA. The Applicant shall prepare and providawdngs (i.e., road-plots of the
traffic noise model) of appropriate scale to shdwe toad segments, topographic
barriers, and assessment points of sensitive receinput into the traffic noise model.

The Applicant shall provide input data sets officafioise prediction model adopted in
the EIA study as requested by the Director forfttlewing scenarios:

(1) unmitigated scenario at assessment yeatr;

(2) mitigated scenario at assessment year; and

(3) prevailing scenario for indirect technical rafigs eligibility assessment;
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The data shall be in electronic text file (ASClirfaat) containing road segments,
barriers and noise sensitive receivers informatiohhe data structure of the above
file shall be agreed with the Director. CD-ROM¢sntaining the above data shall be
attached in the EIA report.

(a2) Presentation of Noise Levels

The Applicant shall present the prevailing and feitnoise levels in L10 (1 hour) at
the NSRs at various representative floor levelsnirP.D.) on tables and plans of
suitable scale.

A quantitative assessment at the NSRs for the seations within the meaning of
Item A.1 of Schedule 2 of EIAO shall be carried aotl compared against the criteria
set out in Table 1A of Annex 5 of the TM. The puial noise impact of road
sections within the meaning of Item A.1 of Schedulef EIAO shall be quantified by
estimating the total number of dwellings, classreoand other noise sensitive
elements that will be exposed to noise levels adiogethe criteria set in Table 1A of
Annex 5 in the TM.

(al) Proposals for Noise Mitigation Measures

After rounding of the predicted noise levels acooydto the U.K. Department of
Transport's Calculation of Road Traffic Nois€1988), the Applicant shall propose
direct mitigation measures in all situations where predicted traffic noise level due
to the road sections within the meaning of Item &f1Schedule 2 of EIAO, exceeds
the criteria in Table 1A of Annex 5 in the TM bydB(A) or more. The direct
mitigation measures listed under Section 6.1, Anh&xof the TM, including the
option of alternative land use arrangement, shathioroughly explored and evaluated
with a view to reducing the noise level at the N8Bscerned to the level meeting the
relevant noise criteria. Also, the feasibility, apticability, programming and
effectiveness of the recommended mitigation measwsleould be assessed in
accordance with section 4.4.2(k) of the TM. Spec#asons for not adopting certain
direct mitigation measures in the design to redbeetraffic noise to a level meeting
the criteria in the TM or to maximize the proteatimr NSRs as far as possible shall
be clearly and specifically quantified and laid aow the EIA report.

Sections of barriers proposed to protect existif8Rbl shall be differentiated clearly
from those proposed for the protection of futurglanned NSRs as the latter is only
required to be constructed before the occupatiadheplanned NSRs. To facilitate the
phased implementation of the barriers under thicjple, a barrier inventory showing

intended NSRs (i.e. existing NSRs as distinct fgemned NSRs) to be protected by
different barrier sections to achieve differenteextof noise reduction (to be quantified
in terms of how many dB(A))should be provided.

The total number of dwellings, classrooms and otfwese sensitive element that will
benefit from, and be protected by the provisiomiogct mitigation measures shall be
provided. In order to clearly present the extémtstions of recommended noise
mitigation measures, plans prepared from 1:1000:2000 survey maps showing the
mitigation measures (e.g., enclosures/barriers, tmise road surfacing) shall be
included in the EIA report.

The total number of dwellings, classrooms and ottwése sensitive elements that will

still be exposed to noise levels above the critevith the implementation of all
recommended direct mitigation measures shall batdieal.
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(b)

The Applicant shall provide, in the EIA report infieation of recommended noise
mitigation measures (including at least barrieregjpnominal dimensions at different
cross-sections, extents/locations, lengths, mPRIdeof barriers) in the format as
agreed by the Director (including electronic forjnat

In case where a number of NSRs cannot be protdptethe recommended direct
mitigation measures, the Applicant shall identifydaestimate the total number of
existing dwellings, classrooms and other noiseiseaslements which may qualify
for indirect technical remedies under the Execut®uncil Directive Equitable
Redress for Persons Exposed to Increased NoiseltiRgstrom the Use of New
Roads, the associated costs and any implications fahsmplementation. For the
purpose of determining eligibility of the affectgmemises for indirect technical
remedies, reference shall be made to the followatgf three criteria :

(1) the predicted overall noise level at the NS&rfrthe road sections within the
meaning of Iltem A.1 of Schedule 2 of EIAO togetidth other traffic noise in
the vicinity must be above a specified noise lgvelg. 70 dB(A) for domestic
premises and 65 dB(A) for education institutionsinaL10(1hr) );

(2) the predicted overall noise level at the NSR iteast 1.0 dB(A) more than the
prevailing traffic noise level, i.e. the total tiiafnoise level existing before the
works to construct the road were commenced; and

(3) the contribution from the road sections within thmeaning of Item A.1 of
Schedule 2 of EIAO to the increase in predictedralV@oise level at the NSR
must be at least 1.0dB(A).

Fixed Noise Sources
(b1) Assessment of Fixed Source Noise Levels

The Applicant shall assess the noise impacts fitwmoperation of tunnel ventilation
systems and other fixed noise sources identifiesulmsection 3.4.7.2 (iv) above and
calculate the expected noise level at the NSRsgusiandard acoustics principles.
Calculations for the expected noise level shalbhsed on assumed plant inventories
and utilization schedule for the reasonable waoasecscenario. The Applicant shall
calculate the noise levels taking into accounteaxiion of tonality, impulsiveness and
intermittency in accordance with tieechnical Memorandum for the Assessment of
Noise from Places other than Domestic Premises|i®@&aces or Construction Sites
issued under the NCO.

(b2) Presentation of Noise Levels

The Applicant shall present the noise levels in(B8min) at the NSRs at various
representative floor levels (in m P.D.) on tabled plans of suitable scale.

A quantitative assessment at the NSRs for the fin@ske source(s) shall be carried out
and compared against the criteria set out in ThAAlef Annex 5 of the TM.

(b3) Proposals for Noise Mitigation Measures

The Applicant shall propose direct mitigation measuwithin the boundary of the
Project in all situations where the predicted ndésel exceeds the criteria set out in
Table 1A of Annex 5 of the TM to protect the afestiNSRs.

(vii) Assessment of Side Effects and Constraints

The Applicant shall identify, assess and proposan®do minimize any side effects
and to resolve any potential constraints due toitisusion of any recommended
direct mitigation measures.
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(viii) Evaluation of Constraints on Planned NoisenSitive Developments/Land Uses

For planned noise sensitive uses which will stilldffected even with all practicable
direct mitigation measures in place, the Applicstmill propose, evaluate and confirm
the practicality of additional measures within fhanned noise sensitive uses and shall
make recommendations on how these noise sensities will be designed for the
information of relevant parties.

The Applicant shall take into account agreed emwitental requirements / constraints
identified by the study to assess the developmetential of concerned sites which
shall be made known to the relevant parties.

3.4.8 Water Quality Impact

3.4.8.1 The Applicant shall follow the criteria agdidelines for evaluating and assessing
water pollution as stated in Annexes 6 and 14 efTthl respectively.

3.4.8.2 The EIA report shall cover the following:

(a) The water quality impacts of the site run-ofingrated during the construction
stage, including but not limited to the effluentengrated from dewatering
associated with piling activities, grouting, corteravashing and dewatering of
spoil from any type tunnel construction operations;

(b) The water quality impacts of the road runoffit@ining oil/grease and suspended
solids during the operational stage;

(c) The water quality impacts on stream coursesifif) and drainages around the
work sites, Victoria Harbour, and seawater intdkesooling systems;

(d) The water quality impacts and the proposed momigpgchemes on the water
quality at the seawater intakes of the seawaterpmgnstations (if any) of the
Water Supplies Department or Electricity and Medta@nEngineering Services
Department;

(e) The water quality impacts associated with the contbn and operation of the
Project, in particular the immersed tube tunney, diock casting yard, mooring
site and transportation of the immersed tube tuiseetions within the Hong
Kong Special Administrative Region (if any). Ifethiry dock casting yard will
require dredging and backfilling activities, the plipant shall propose water
guality assessment methodology for EPD agreement;

() The water quality impacts on the identified watgstems and water sensitive
receivers due to sewage derived from both the onart&in and operational stages
of the Project.

3.4.8.3 The assessment area for the water qualipaét assessment shall be within 300m
from either side and along the full length of thieject boundary. For the assessment
of the impacts due to the tunnel, dry dock casyiawgl and mooring site (if any), the
study areas shall include the Victoria Harbour W&tentrol Zone and other relevant
Water Control Zones stipulated under the Waterudoth Control Ordinance. This
study area may be extended to include other areig bmpacted such as stream
courses and the associated water systems in timétyic

3.4.8.4 The Applicant shall identify and analyse thhysical, chemical and biological
disruptions of marine or fresh water, stormwatexirdige system and coastal water
arising from the construction and operation ofheject.
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3.4.8.5 The Applicant shall predict, quantify argbess any water quality impacts arising
from the Project on the water system(s) and thaithem receivers by appropriate
mathematical modelling and/or other techniques @sed by the Applicant and
approved by the EPD. The mathematical modellirguirements are set out in
Appendix B to this Study Brief. Possible impactsls include but not limited to
changes in hydrology, flow regime, sediment erosiod deposition pattern, water
and sediment quality due to any dredging of maseéiment, backfilling activities
and the proposed construction method for layingitm®ersed tube tunnel or other
tunnel construction methods, and the consequesffiatts on aquatic organisms due
to such changes in affected water bodies includitictoria Harbour, and the
waterbodies associated with the dry dock castimd,yhany.

3.4.8.6 The Applicant shall take into account amxdude likely different construction stages
or sequences, and different operational stagelseoPtoject in the assessment. The
assessment shall have regard to the frequencyti@yraolume and flow rate of
discharges and their pollutant and sediment loadihg assessment shall address the
following:

(a) Collection and review of background information the existing and planned
water system(s) and sensitive receivers which mayafflected by the Project
during construction and operation;

(b) Characterization of water and sediment quatifythe water system(s) and
sensitive receivers which may be affected by thmelet during construction and
operation based on existing information or appatprsite surveys and tests;

(c) Identification and analysis of the existing apthnned future activities and
beneficial uses related to the water system(s) idaedtification of the water
sensitive receivers. The Applicant shall referitter alia, those developments
and uses earmarked on the relevant Outline ZonifapsP Development
Permission Area Plans, Outline Development Plads.ayout Plans;

(d) Identification of pertinent water and sediment d@yalobjectives and
establishment of other appropriate water and settingality criteria or
standards for the water system(s) and the sens#tdaivers in (a) and (c) above;

(e

~—

Review of the construction sequences and methodispperation of the Project
to identify any alteration of existing shorelinatfoyymetry and flow regimes;

(f) Identification and quantification of existing arikdly future water and sediment
pollution sources and loading (which shall incluaeintenance dredging of
marine sediment for the immersed tube tunnel, itessary, during the
operational phase of the Project). An emissiorimory on the quantities and
characteristics of these existing and likely futpalution sources in the study
area shall also be provided. Field investigatiomd daboratory tests, as
appropriate, shall be conducted to fill relevafdimation gaps;

(9) Identification and quantification of dredging, seént/mud transportation, filling,
disposal activities and requirements. Potentlhkfiurce and dumping ground
to be involved shall also be identified. Field istigation, sampling and chemical
laboratory tests to characterize the sediment/nonderned shall be conducted as
appropriate. The potential for the release of aoimants during dredging shall
be addressed using the chemical testing resuligedieirom sediment and marine
water samples collected on site and relevant istiaita. Appropriate laboratory
tests including elutriate tests and sediment paeem(interstitial water) analyses
shall be performed on the sediment samples to atena@nd quantify the degree

-16 -



EIA Study Brief ESB-156/2006

Central Kowloon Route November 2006

(h)

(i)

()

(k)

of mobilization of various contaminants such asatsetammonia, trace organic
contaminants (including PCBs, PAHs, TBT and chlai@d pesticides) into the
water column during dredging. The ranges of pararseto be analysed; the
number, location, depth of sediment, type and nuthof sampling; sample
preservation; and chemical laboratory test methodse used shall be subject to
the approval of EPD. The Applicant shall also astke pattern of the sediment
deposition and the potential increase in turbiditg suspended solid levels in the
water column and at the sensitive receivers dubdalisturbance of sediments
during dredging;

Review of the designs and constructionsthods and operation of the dry dock
casting yard and concrete batching plant. Detaitgiding but are not limited to
location of dredging and backfilling and their wimgx rates, volumes and
characteristics of marine sediment and fill materia be dredged and backfilled
respectively, equipment to be used should alsorbeiged. The Applicant shall
devise assessment methodology for EPD agreemerter\Waality modelling
assessment shall be required if major marine weonhvolved;

Prediction and quantification of impacts on theevatystem(s) and the sensitive
receivers likely to be affected by the alterati@m changes identified in (e)
above and the pollution sources identified in ffpee. The Applicant shall assess
both the local and global effects on erosion, ngsasion, sediment dispersion
and water quality due to any dredging of marinarsedt, backfilling activities
and the proposed construction method for layingithmersed tube tunnel or
other tunnel construction methods. The locationunea extent and rate of such
works for the tunnel shall be clearly identifieddaevaluated. The assessment
shall also take into account the additional padatioading and oxygen demand
exerted by sediment disturbed during constructiages of the immersed tube
tunnel;

Assessment of the cumulative impacts due to otkeéated concurrent and
planned projects, activities or pollution sourcdsng the identified water
system(s) and water sensitive receivers, that maye ha bearing on the
environmental acceptability of the Project, thromgathematical modelling. This
shall include the potential cumulative constructeom operational water quality
impact arising frominter alia, the dredging works associated with the Proposed
Cruise Terminal at Kai Tak Runway, Gas Pipelineseion for Kai Tak
Development and other marine works proposed undef Bk Development; and

The Applicant shall devise mitigation measuresvoidor minimize the impacts
identified above, in particular suitable mud dredgand disposal methods shall
be recommended to mitigate any adverse impacts.r@$idual impacts on the
water system(s) and the sensitive receivers wiargeto the relevant water and
sediment quality objectives, criteria, standardgwdelines shall be assessed and
guantified using appropriate mathematical modelsetsout in Appendix B of
this Study Brief.

3.4.9 Waste Management Implications

3.4.9.1 The Applicant shall follow the criteria agdidelines for evaluating and assessing
waste management implications as stated in Anngxesl 15 of the TM respectively.

3.4.9.2 The assessment of waste management innpfisahall cover the following:-

() Analysis of Activities and Waste Generation

The Applicant shall identify the quantity, qualéynd timing of the waste arising as a
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(ii)

result of the construction and operation activitéshe Project, based on the sequence
and duration of these activities.

Proposal for Waste Management

(@) Prior to considering the disposal options for wvasiotypes of wastes,
opportunities for reducing waste generation, oe-r off-site re-use and
recycling shall be evaluated. Measures which @taken in the planning and
design stages (e.g. by modifying the design appioand in the construction
stage for maximizing waste reduction shall be sspér considered.

(b) After considering the opportunities for reducing stea generation and
maximizing re-use, the types and quantities ofwthetes required to be disposed
of as a consequence shall be estimated and thesdispptions for each type of
waste shall be described in detail. Pretreatmentgsses for slurry before
disposal shall be addressed in details. The digposthod recommended for
each type of waste shall take into account of &selt of the assessment in (c)
below.

(c) The impact caused by handling (including labellipgckaging & storage),
collection, and reuse/disposal of wastes shall ddremsed in detail and
appropriate mitigation measures shall be propofh assessment shall cover
the following areas :

- potential hazard,

- air and odour emissions;

- noise;

- wastewater discharge; and
- public transport.

(iii) Dredged Sediment Disposal

3.4.10

Identification and quantification of the dredgirfdl extraction, filling, reclamation,
mud/sediment transportation and disposal activiied requirements. Potential fill
source and dumping ground to be involved shall besalentified. Field investigation,
sampling and chemical and biological laboratory tsteso characterize the
sediment/mud concerned shall be conducted as apgplhe ranges of parameters
to be analyzed; the number, type and methods ofplgagn sample preservation;
chemical and biological laboratory test methoddeoused shall be agreed with the
Director (with reference to Section 4.4.2(c) of &) prior to the commencement of
the tests. The categories of sediments which ape wisposed of in accordance with a
permit granted under the Dumping at Sea Ordinabge€SQ) shall be identified by
both chemical and biological tests and their quiastishall be estimated. If the
presence of any serious contaminated sediment whieluires special
treatment/disposal is confirmed, the Applicant khdéntify the most appropriate
treatment and/or disposal arrangement and deméngsdeasibility.

Land Contamination Impact

3.4.10.1 The Applicant shall follow the guidelinies evaluating and assessing potential land

contamination issues as stated in Sections 3.B2nith Annex 19 of the TM.

3.4.10.2 The “Assessment Area” for land contamamaimpact shall include areas within the

boundary of the Project as shown in Figure 1 f 8tudy Brief. The Applicant shall
provide a clear and detailed account of the prelsart use (including description of
the activities, chemicals and hazardous substanardled with clear indication of
their storage and location by reference to a sdap)nand the relevant land use history
in relation to locations with potential land andgndwater contamination (including
accident records, change of land use(s) and tl@. likParticular attention shall be
given to the works area at the former shipyardssitéthin the West Kowloon
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Reclamation, areas near the former Ma Tau Kok Gask®¥/South Plant, and the
former Kai Tak Airport and Runway and any othergmtial contaminated site(s)
identified in this EIA. If the relevant part of tliermer Kai Tak Airport / Runway has

not been decommissioned by third party before tmnencement of this Project, the
Applicant shall also decommission the relevant pathe former Kai Tak Airport and

Runway and include this component in the remeditiba plan prepared under this
Project.

3.4.10.3 If the land contamination impact of a aiertpart of the development area has been
adequately assessed in any approved environmempaict assessment reports in the
EIA Ordinance Register or any contamination assessmeports/remediation action
plans approved by the Director in accordance whih televant Practice Note for
Professional Persons or guidelines issued by thB, ERe Applicant shall make
reference to such reports and confirm with the @oewhether the information and
findings of such reports are still relevant andd/édr the EIA study.

3.4.10.4 During the course of the EIA study, thepWgant shall submit a contamination
assessment plan (CAP) to the Director for agreenmidr to conducting the
contamination impact assessment of the relevant tansite(s) suspected to contain
land contaminant(s) that shall require remediatiime CAP shall include proposals
with details on representative sampling and ansigsguired to determine the nature
and the extent of the contamination of the relevamdl or site(s). Alternatively, the
Applicant may refer to other previously agreed atilli relevant and valid CAP(s) for
the concerned site(s).

3.4.10.5 Based on the CAP agreed with the Diredtwe, Applicant shall conduct a land
contamination impact assessment. If land contaimoimais confirmed, a remedial
action plan (RAP) shall be prepared to formulateeseary remedial measures.

3.4.10.6 If there is/are potential contaminated(s)tinaccessible for preparing sampling and
analysis during the course of the EIA study as irequunder sub-section 3.4.10.4
above, e.g. due to site access problem, the Applc€AP shall include:

() areview of the available information;

(i) an initial contamination evaluation of thisése site(s) and possible remediation
methods;

(iii) a confirmation of whether the contaminatioroplem at this/these site(s) would
be surmountable;

(iv) a sampling and analysis proposal which shafi at determining the nature and
the extent of the contamination of this/these sjte@nd

(v) a schedule of submission of revised CAP(if sseey), CAR and RAP upon
this/these site(s) is/are accessible.

3.4.11 Hazard Assessment

3.4.11.1 The Applicant shall follow the criteria ®valuating hazard to life as stated in Annex 4
of the TM.

Ma Tau Kok Gas Works (MTKGW)

3.4.11.2 The Applicant shall investigate methodawuoid and/or minimize risks from drawing
towngas into the tunnel through the supply-air-oréwtilation building at the junction
of To Kwa Wan Road and San Ma Tau Street, in tlenesf potential gas leak from
MTKGW. The Applicant shall carry out hazard assemst to evaluate potential
hazardous scenarios from MTKGW to the operationtr® Project. The hazard
assessment shall include the following:
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(i) Identification of hazardous scenarios requiring Quative Risk Assessment
(QRA) associated with the draw in of towngas leakfthe MTKGW;

(i) Execution of a QRA expressing population risksathkindividual and societal
terms;

(iif) Comparison of individual and societal risks withe tbriteria for evaluating
hazard to life stipulated in Annex 4 of the TM; and

(iv) Identification and assessment of practicalild aost-effective risk mitigation
measures, including the consideration for alteweatisiting for the
supply-air-only ventilation building at the junatiaf To Kwa Wan Road and
San Ma Tau Street.

Explosives

3.4.11.3 The Applicant shall investigate altermratbonstruction method to avoid the use of
explosives. If there is use of explosives for ¢bastruction activities and the storage
or blasting location is in close vicinity of poptdd areas, LPG fuelling station and /or
Potentially Hazardous Installation site (e.g. Mai Kok Gas Works), the Applicant
shall carry out hazard assessment as follow:

() Identify hazardous scenarios associated with tttansport, storage and use of
explosives and then determine a set of relevamasmes to be included in a
Quantitative Risk Assessment (QRA);

(i) Execute a QRA of the set of hazardous scesadietermined in (i), expressing
population risks in both individual and societahts;

(iif) Compare individual and societal risks witrethriteria for evaluating hazard to life
stipulated in Annex 4 of the TM; and

(iv) Identify and assess practicable and cost-&ffecisk mitigation measures.

The methodology of hazard assessment shall becagrekapproved by the Director.

3.4.12 Landscape and Visual Impact

3.4.12.1 The Applicant shall follow the criteriadaguidelines as stated in Annexes 10 and 18
of the TM and EIAO Guidance Note No. 8/2002 dreparation of Landscape and
Visual Impact Assessment under the EnvironmeniaddtiAssessment Ordinarider
evaluating and assessing landscape and visual imphany above ground structures,
such as the ventilation buildings, administratiailding, tunnel portals, elevated / at
grade roads and any noise barriers proposed inEthe study, and work areas
associated with the Project during both constracéiod operation stages.

3.4.12.2 The assessment area for the landscapetimpsessment shall include areas within
100 metres from the boundary of the Project. Tises@ment area for the visual impact
assessment shall be defined by the visual envelbtiee Project. The defined visual
envelope must be shown on a plan in the EIA report.

3.4.12.3 The Applicant shall review relevant Owlibevelopment Plans, Outline Zoning Plans,
Layout Plans, Preliminary / Recommended Outline dligyment Plan for Kai Tak
Development, planning briefs and studies which idaytify areas of high landscape
value. Any guidelines on landscape strategies, skeaqge framework, urban design
concept, building height profiles, designated viewrridors, special design areas,
landmarks, open space network and landscape liaksmay affect the appreciation of
the Project should also be reviewed. The aim gia an insight to the future outlook
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of the area affected so as to assess whether dfgxipcan fit into surrounding setting.
Any conflict with published land use plan(s) shotlé highlighted and appropriate
follow-up action should be recommended.

3.4.12.4 The Applicant shall describe, appraisalyae and evaluate the existing and planned
landscape resource and character of the assesaraarnihcluding, amongst others, the
existing trees at the Tin Hau Temple Complex; trieesited in the vicinity of the
proposed locations of the western ventilation bngdand the slip road connections
between the tunnel and the road network on the Westloon Reclamation.
Annotated oblique aerial photographs and planaiibhlsle scale showing the baseline
landscape character areas and landscape resouact@sagping of impact assessment
shall be extensively used to present the findirfgisnpact assessment. Tree survey
information should be included. The assessment beaparticularly focused on the
sensitivity of the landscape framework and itsigbtb accommodate change. The
Applicant shall identify the degree of compatilyilaf the Project with the existing and
planned landscape settings. The landscape impagssment shall quantify the
potential landscape impacts as far as possiblasst illustrate the significance of
such impacts arising from the Project. Clear mappifi the landscape impact is
required.

3.4.12.5 The Applicant shall assess the visual atgpaf the Project. Clear illustrations

including mapping of visual impact is required. Thssessment shall include the
following:

(i) Identification and plotting of visual envelog the Project within the assessment
area,;

(i) Identification of the key groups of sensitiveceivers within the visual envelope
and their views at both ground level and elevatattage points;

(iii) Description of the visual compatibility of éhProject with the surrounding, and the
planned setting and its obstruction and interfezemith the key views of the
adjacent areas; and

(iv) Description of the severity of visual impadts terms of nature, distance and
number of sensitive receivers. The visual impaétdhe Project with and without
mitigation measures shall also be included.

3.4.12.6 The Applicant shall evaluate the meritpdservation in totality, in parts or total

destruction of existing landscape and the estabksit of a new landscape character
area. In addition, alternative alignment, desigd aonstruction methods that would

avoid or reduce the identified landscape and viseglacts shall be evaluated for

comparison before adopting other mitigation or cengatory measures to alleviate the
impacts. The mitigation measures proposed shalbniyt be concerned with damage
reduction but should also include consideratiorpatential enhancement of existing
landscape. The Applicant shall recommend mitigatioeasures to minimize the

adverse effects identified above, including pravisof a landscape design.

3.4.12.7 The mitigation measures shall include iclemation of at least the following:
preservation of vegetation, transplanting, provisib screen planting, re-vegetation of
disturbed land, compensatory planting, provisiofiggrovisioning of amenity areas
and open spaces, avoidance and minimization okenaggriers, design of structures,
provision of finishes to structures, colour scheand texture of material used and any
measures to mitigate the impact on existing lared Tike relevant responsible parties
shall be identified for the on going management arantenance of the proposed
mitigation works to ensure their effectiveness tigtwout the operation phase of the
Project. A practical programme and funding propdsalthe implementation of the
recommended measures shall be provided.
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3.4.12.8 Annotated illustration materials such atowed perspective drawings, plans and
section/elevation diagrams, oblique aerial photplgsa photographs taken at vantage
points, and computer-generated photomontage shadidopted to fully illustrate the
landscape and visual impacts of the Project tostdisfaction of the Director. In
particular, the landscape and visual impacts ofPfagect with and without mitigation
measures shall also be properly illustrated in texjs and planned setting by
computer-generated photomontage so as to demangtnat effectiveness of the
proposed mitigation measures. All computer graplsball be compatible with
Microstation DGN file format. The Applicant shadlaord the technical details such as
system set-up, software, data files and functiopragparing the illustration that may
need to be submitted for verification of the accyraf the illustrations.

3.413 Impact on Cultural Heritage

3.4.13.1 The Applicant shall follow the criteriadaguidelines for evaluating and assessing the
cultural heritage impacts as stated in Annexes rid ¥ of the TM respectively,
Criteria for Cultural Heritage Impact Assessmdnt Appendix C1,Guidelines for
Handling of Archaeological Finds and Archivés Appendix C2,Guidelines for
Marine Archaeological InvestigatiofMAI) at Appendix C3 andGuidelines for
Archaeological Reportat Appendix C4.

3.4.13.2 The cultural heritage impact assessmerdl shclude archaeological impact
assessment and built heritage impact assessment.

) Archaeological Impact Assessment (AlA)

The Applicant shall engage qualified archaeolog)stp review the archaeological
potential (both terrestrial and marine) of the BebjArea taking the results of previous
archaeological investigations and other backgroofthe site into account. In case
the existing information is inadequate or whereRhgject or associated works has not
been adequately studied before, the archaeologihgdl conduct the investigations
(both terrestrial and marine) to assemble data.qliadification of the archaeologist(s)
to be appointed for carrying out the AIA shall bgreed with the Antiquities
Authority.

The details of the archaeological impact assessst@it be agreed with the Antiquities Authority or
the Director prior to the commencement of the assest (with reference to Section
4.4.2(c) of the TM).

Based on existing and collected data, the Applicstmill evaluate whether the
proposed development(s) associated with the Pr@adt associated works is(are)
acceptable from archaeological preservation pdintew. In case adverse impact on
archaeological resources cannot be avoided, apptepnitigation measures should be
designed.

The Applicant shall draw necessary reference teveglt sections of th€riteria for
Cultural Heritage Assessmenait Appendix C1, Guidelines for Handling of
Archaeological Finds and Archivesit Appendix C2, Guidelines for Marine
Archaeological Investigation (MAI) at Appendix C3, and Guidelines for
Archaeological Reportat Appendix C4.

(i)  Built Heritage Impact Assessment

The Applicant shall conduct a built heritage impassessment (BHIA), taking the
results of previous BHIA and other background o 8ite into account, to identify
known and unknown heritage items within the asseasm@rea (as described in section
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3.4.14

3.4.14.1

3.4.15
3.4.15.1

3.4.16
3.4.16.1

1.3 and 3.2) that may be affected by the Projedtisnassociated works to assess the
direct and indirect impacts on heritage items. rppate mitigation measures
should be recommended in the BHIA.

Particular attention shall be paid to the followgrgded historical buildings:
(&) Yau Ma Tei Police Station (Grade 1)

(b) Tin Hau Temple (Grade II)

(c) Yau Ma Tei Wholesale Fruit Market (Grade Ill)

(d) Yau Ma Tei Theatre (Grade Il)

(e) Former Pumping Station of Water Supplies Departr(@rade I)

() Old South Kowloon District Court (Grade I1)

(g) Ex- Ma Tau Kok Animal Quarantine Depot (Grade Ill)

A structural and geotechncial survey of the Yau W Police Station and its
immediate surrounding area should be conducteddittate the evaluation of possible
impact, formulation of the optimal alignment andgticability of the recommended
mitigation measures. The Applicant shall demonsttiaat all reasonable efforts have
been made to avoid damage or demolition of anygdarie Yau Ma Tei Police Station
through modification of layout and design of thejBct or use of the latest tunnelling /
engineering techniques.

The Applicant shall draw necessary reference teveglt sections of th€riteria for
Cultural Heritage Assessmeat Appendix C1.

Documentation of Key Assessment Assumptiongimitation of Assessment
Methodologies and related Prior Agreement(s) withtie Director

To facilitate efficient retrieval, a summary to linde the assessment methodologies
and key assessment assumptions adopted in thisstaldy, the limitations of these
assessment(s) methodologies/assumptions, if ang,gll relevant prior agreement(s)
with the Director or other Authorities on individuenvironmental media assessment
components shall be provided in the EIA report. e proposed use of any alternative
assessment tool(s) or assumption(s) have to bdigdstby the Applicant, with
supporting documents based on cogent, scientiftt @rjectively derived reason(s)
before seeking the Director’'s agreement. This sargnand the related supporting
documents shall be provided in the form of an Agldeto the EIA study report.

Impacts Summary

To facilitate effective retrieval of pesnt key information, a summary of
environmental impacts in the form of a table (oramy other form approved by the
Director) showing the assessment points (such aRsASISRs), results of impact
predictions, relevant standards or criteria, estesft exceedances predicted, impact
avoidance measures considered, mitigation meaguogmsed and residual impacts
(after mitigation) shall be provided to cover eauotiividual impact in the EIA report.
This impact summary shall form an essential pathefExecutive Summary.

Summary of Environmental Outcomes

The EIA report shall contain a summaryhef key environmental outcomes arising
from the EIA study, including the population andvieonmentally sensitive areas
protected, environmentally friendly designs recomdssl, key environmental

problems avoided, compensation areas included hadenvironmental benefits of

environmental protection measures recommended.
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3.4.17

Environmental Monitoring and Audit (EM&A) Re quirements

3.4.17.1 The Applicant shall identify and justifythe EIA study whether there is any need for

EM&A activities during the construction and opeoatiphases of the Project and, if
affirmative, to define the scope of the EM&A reaunrents for the Project in the EIA
study and include an EM&A Manual.

3.4.17.2 Subject to the confirmation of the EIAdstdindings, the Applicant shall comply with

the requirements as stipulated in Annex 21 of tile T

3.7.17.3 The Applicant shall prepare a project anpntation schedule in the form of a

checklist containing all the EIA study recommenaolasi and mitigation measures with

reference to the Project implementation programifitee Implementation Schedule

shall include and discriminate between all phasesséages of Project implementation,
and shall include all on and off-site works areaml aites, and temporary and

permanent works.

4. DURATION OF VALIDITY

4.1

The Applicant shall notify the Director of tatemmencement of the EIA study. If
the EIA study does not commence within 36 montherahe date of issue of this
EIA Study Brief, the Applicant shall apply to thér&ctor for a fresh EIA study brief
before commencement of the EIA study.

5. REPORT REQUIREMENTS

51

5.2

5.3

54

In preparing the EIA report, the ApplicantIshefer to Annex 11 of the TM for the
contents of an EIA report. The Applicant shall aieer to Annex 20 of the TM,
which stipulates the guidelines for the review oA report.

The Applicant shall supply the Director withketfollowing number of copies of the
EIA report and the executive summary:

(i) 50 copies of the EIA report in English and &fpies of the executive summary
(each bilingual in both English and Chinese) asireg under section 6(2) of
the EIAO to be supplied at the time of application approval of the EIA
report.

(i) when necessary, addendum to the EIA report #re executive summary
submitted in 5.2 (i) above as required under sectifl) of the EIAQO, to be
supplied upon advice by the Director for publiciestion.

(iii) 20 copies of the EIA report in English and 80pies of the executive summary
(each bilingual in both English and Chinese) withwithout Addendum as
required under section 7(5) of the EIAO, to be d$igdpupon advice by the
Director for consultation with the Advisory Counoih the Environment.

The Applicant shall, upon request, make aduticopies of the above documents
available to the public, subject to payment by ititerested parties of full costs of
printing.

In addition, to facilitate the public inspectiof the EIA Report via the EIAO Internet
Website, the applicant shall provide electroniciespf both the EIA Report and the
Executive Summary Report prepared in HyperText Mpritanguage (HTML)

(version 4.0 or later) and in Portable Documentniair(PDF version 4.0 or later),
unless otherwise agreed by the Director. For théMHTversion, a content page
capable of providing hyperlink to each section and-section of the EIA Report and
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5.5

5.6

the Executive Summary Report shall be includechan lteginning of the document.
Hyperlinks to all figures, drawings and tables e tEIA Report and Executive
Summary shall be provided in the main text from rehthe respective references are
made. All graphics in the report shall be in irdedd GIF format unless otherwise
agreed by the Director.

The electronic copies of the EIA report and #heecutive Summary shall be
submitted to the Director at the time of applicatfor approval of the EIA Report.

When the EIA Report and the Executive Summaey rmade available for public
inspection under section 7(1) of the EIAO, the eahbf the electronic copies of the
EIA Report and the Executive Summary must be theesas the hard copies and the
Director shall be provided with the most updatext&bnic copies.

5.7 To promote environmentally friendly and effitiedissemination of information, both
hardcopies and electronic copies of future EM&Aarp recommended by the EIA study shall be
required and their format shall be agreed by thredDor.

5.8

To facilitate public involvement in the EIA mess, the Applicant shall provide
3-dimensional electronic visualizations of the rtradfic noise predictions of the EIA
report, including impacts with and without the Raj and the mitigated and
unmitigated impacts so that the public can undedsthe project, the associated road
traffic noise impacts and the noise reduction é¢ffeaess of the different elements in
the recommended mitigation proposals. The visutidiza shall be based on the EIA
report and released to the public. The visualizatishall be submitted in CD-ROM,
DVD-ROM or other suitable means agreed with theeEtor in commonly readable
formats which could be readily disseminated forljguhccess through the internet.
Unless otherwise advised or agreed by the Diredfoe, number of copies of
CD-ROM/DVD-ROM required shall be the same as that EIA reports under
Section 5.2.

6. OTHER PROCEDURAL REQUIREMENTS

6.1

6.2

If there is any change in the name of Applidantthis EIA study brief during the
course of the EIA study, the Applicant must nottig Director immediately.

If there is any key change in the scope offfegect mentioned in Section 1.3 of this
EIA study brief and in Project Profile (No. PP-3B006), the Applicant must seek
confirmation from the Director in writing on whether not the scope of issues
covered by this EIA study brief can still cover tkey changes, and the additional
issues, if any, that the EIA study must also addrédsthe changes to the Project
fundamentally alter the key scope of the EIA stodef, the Applicant shall apply to

the Director for a fresh EIA study brief.

--- END OF EIA STUDY BRIEF ---

November 2006
Environmental Assessment and Noise Division,
Environmental Protection Department
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Figure 1 — Project Location
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Figure 2 - Locations of Some Recorded ltems (refeed in para. 3.2 (vii) of this EIA
Study Brief
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Appendix A-1

Guidelines on Choice of Models and Model Parameteiia Air Quality Assessment

[The information contained in this Appendix is onlyneant to assist the Applicant in
performing the air quality assessment. The Appltamust exercise professional
judgment in applying this general information foihe Project. ]

2.2

2.3

Introduction

To expedite the review process by the Authaaityg to assist project proponents or
environmental consultants with the conduct of aialdqy modelling exercises which
are frequently called for as part of environmentgdact assessment studies, this paper
describes the usage and requirements of a few coigrased air quality models.

Choice of models

The models which have been most commonly useir iquality impact assessments,
due partly to their ease of use and partly to thiekgturn-around time for results, are
of Gaussian type and designed for use in simplaiterunder uniform wind flow.
There are circumstances when these models araitable for ambient concentration
estimates and other types of models such as physioaerical or mesoscale models
will have to be used. In situations where topogmapterrain or obstruction effects are
minimal between source and receptor, the follonBaussian models can be used to
estimate the near-field impacts of a number of @@types including dust, traffic and
industrial emissions.

Model Applications

FDM for evaluating fugitive and open dust source impdpbint, line and are

sources)

CALINE4 for evaluating mobile traffic emission impacts @disources)

ISCST3 for evaluating industrial chimney releases as waslhrea and volumet

sources (point, area and volume sources); line cesurcan b
approximated by a number of volume sources.

These frequently used models are also referred 8chedule inodels (see attached list).

Note that both FDM and CALINE4 have a heightition elevated sources (20 m and
10m, respectively). Source of elevation above tHesis will have to be modelled
using the ISCST3 model or suitable alternative nsde using the latter, reference
should be made to the 'Guidelines on the Use adrAditive Computer Models in Air

Quality Assessment'.

The models can be used to estimate both shortfeourly and daily average) and
long-term (annual average) ambient concentratidrasr gollutants. The model results,
obtained using appropriate model parameters (refesection 3) and assumptions,
allow direct comparison with the relevant air gtyaitandards such as the Air Quality

1
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Objectives (AQOs) for the relevant pollutant amdeiaveraging period.

3. Model input requirements
3.1 Meteorological Data

3.1.1 At least 1 year of recent meteorological dataluding wind speed, wind direction,
stability class, ambient temperature and mixinggh®ifrom a weather station either
closest to or having similar characteristics assthely site should be used to determine
the highest short-term (hourly, daily) and longiefannual) impacts at identified air
sensitive receivers in that period. The amountadivdata for the period should be no
less than 90 percent.

3.1.2 Alternatively, the meteorological conditicas listed below can be used to examine the
worst case short-term impacts:

Day time:
stability class D; wind speed 1 m/s (at 10m heigi)rst-case wind angle; mixing
height 500 m

Night time:
stability class F; wind speed 1 m/s (at 10m hejgwprst case wind angle; mixing
height 500 m

This is a common practice with using the CALINE4debdue to its inability to handle
lengthy data set.

3.1.3 For situations where, for example, (i) thedelasuch as CALINE4) does not allow
easy handling of one full year of meteorologicataglaor (i) model run time is a
concern, the followings can be adopted in ordeddtermine the daily and annual
average impacts:

(i) perform a frequency occurrence analysisrd gear of meteorological data to determine
the actual wind speed (to the nearest unit of nw@)d direction (to the nearest %0and
stability (classes A to F) combinations and theegfiency of occurrence;

(i) determine the short term hourly impact undd#l of the identified wind speed, wind
direction and stability combinations; and

(i)  apply the frequency data with the shomnteresults to determine the long term (daily /
annual) impacts.

Apart from the above, any alternative approach thifitcapture the worst possible impact
values (both short term and long term) may alsodmesidered.

3.1.4 Note that the anemometer height (relativeatalatum same for the sources and
receptors) at which wind speed measurements wkes tat a selected station should
be correctly entered in the model. These measpositions can vary greatly from
station to station and the vertical wind profile @ayed in the model can be grossly
distorted from the real case if incorrect anemome&ght is used. This will lead to
unreliable concentration estimates.

3.1.5 An additional parameter, namely, the stand#diation of wind direction, ,
needs to be provided as input to the CALINE4 modgpical values of range
from 120 for rural areas to 240 for highly urbadisgeas under 'D’' class stability. For

semi-rural such as new development areas, 180 re @gpropriate under the same
2
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3.2

3.3

3.4

3.5

3.6

stability condition. The following reference can bensulted for typical ranges of
standard deviation of wind direction under diffdratability categories and surface
roughness conditions.

Ref.(1): Guideline On Air Quality Models (RevisedRA-450/2-78-027R, United States Environmental
Protection Agency, July 1986.

Emission Sources

All the identified sources relevant to a processpbr a study site should be entered in
the model and the emission estimated based oniemisstors compiled in the AP-42
(Ref. 2) or other suitable references. The releveettions of AP-42 and any
parameters or assumptions used in deriving thesamnigates (in units g/s, g/s/m or
g/s/nf) as required by the model should be clearly stidederification. The physical
dimensions, location, release height and any o#meission characteristics such as
efflux conditions and emission pattern of the searmput to the model should also
correspond to site data.

If the emission of a source varies with wind spdéd, wind speed-dependent factor
should be entered.

Ref.(2): Compilation of Air Pollutant Emission Fars, AP-42, 8Edition, United States Environmental
Protection Agency, January 1995.

Urban/Rural Classification

Emission sources may be located in a variety adingst For modelling purposes these
are classed as either rural or urban so as tactefle enhanced mixing that occurs over
urban areas due to the presence of buildings apahuneat effects. The selection of
either rural or urban dispersion coefficients ispecific application should follow a
land use classification procedure. If the landtypes including industrial, commercial
and residential uses account for 50% or more adraa within 3 km radius from the
source, the site is classified as urban; othenitise classed as rural.

Surface Roughness Height

This parameter is closely related to the land Uswacteristics of a study area and
associated with the roughness element height. Asstaapproximation, the surface
roughness can be estimated as 3 to 10 percenteohvhrage height of physical
structures. Typical values used for urban and neveldpment areas are 370 cm and
100 cm, respectively.

Receptors

These include discrete receptors representindp@lidentified air sensitive receivers at
their appropriate locations and elevations and @hgr discrete or grid receptors for
supplementary information. A receptor grid, whetl@artesian or Polar, may be used
to generate results for contour outputs.

Particle Size Classes

In evaluating the impacts of dust-emitting actasti suitable dust size categories
relevant to the dust sources concerned with re&emmaeakdown in TSP (< 30 m)

and RSP (< 10 m) compositions should be used.
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3.7

3.8

3.9

3.10

3.11

NO to NQ, Ratio

The conversion of NOto NG, is a result of a series of complex photochemical
reactions and has implications on the predictionnefr field impacts of traffic
emissions. Until further data are available, trapproaches are currently acceptable in
the determination of NO

(8) Ambient Ratio Method (ARM) - assuming 20%IN®, to be NQ; or

(b) Discrete Parcel Method (DPM, available ia @ALINE4 model); or

(c) Ozone Limiting Method (OLM) - assuming ttalpipe NQ emission to be 7.5% of
NO, and the background ozone concentration to bedrrahge of 57 to 68g/m’ depending
on the land use type (see also EPD reference (fapitelines on Assessing the TOTAL' Air
Quality Impacts").

Plume Rise Options

The ISCST3 model provides by default a list of tHes. regulatory options for
concentration calculations. These are all apple#abithe Hong Kong situations except
for the 'Final Plume Rise' option. As the distabetween sources and receptors are
generally fairly close, the non-regulatory optioh &radual Plume Rise' should be
used instead to give more accurate estimate of-fireddrimpacts due to plume
emission. However, the 'Final Plume Rise' optiory sl be used for assessing the
impacts of distant sources.

Portal Emissions

These include traffic emissions from tunnel portaisl any other similar openings and
are generally modelled as volume sources accorthnghe PIARC 91 (or more
up-to-date version) recommendations (Ref. 5, sedtl®). For emissions arising from
underpasses or any horizontal openings of the thkese are treated as area or point
sources depending on the source physical dimensiongll these situations, the
ISCST3 model or more sophisticated models will hawvebe used instead of the
CALINE4 model. In the case of portal emissions waignificant horizontal exit
velocity which cannot be handled by the ISCST3 rhdtie impacts may be estimated
by the TOP model (Ref. 6) or any other suitable ef®dubject to prior agreement with
EPD. The EPD's 'Guidelines on the Use of Altermatomputer Models in Air
Quality Assessment' should also be referred to.

Ref.(5): XIXth World Road Congress Report, Permaih@srnational Association of Road Congresses
(PIARC), 1991.

Ref.(6): N. Ukegunchi, H. Okamoto and Y. Ide "Regdn of vehicular emission pollution around a
tunnel mouth”, Proceedings 4th International Cle@gnCongress, pp. 205-207, Tokyo, 1977.

Background Concentrations

Background concentrations are required to accaamtaf-field sources which cannot
be estimated by the model. These values, to beinsaszhjunction with model results
for assessing the total impacts, should be baseldrapterm average of monitoring
data at location representative of the study dRefer to EPD reference paper
'‘Guidelines on Assessing the 'TOTAL' Air Qualitydects' for further information.

Output

The highest short-term and long-term averages dfutpat concentrations at
prescribed receptor locations are output by theehadd to be compared against the
relevant air quality standards specified for tHevant pollutant. Contours of pollutant

4
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concentration are also required for indicating gle@eral impacts of emissions over a
study area. Copies of model files in electroniorfat should also be provided for
EPD's reference.

Schedule 1

Air Quality Models Generally Accepted by Hong Kong Environmental Protection
Department for Regulatory Applications as at 1 July 1998*

Industrial Source Complex Dispersion Model - ShortTerm Version 3 (ISCST3)or the
latest version developed by U.S. Environmentalddtadn Agency

California Line Source Dispersion Model Version 4 CALINE4) or the latest version
developed by Department of Transportation, Stateabffornia, U.S.A.

Fugitive Dust Model (FDM) or the latest version developed by U.S. Envirorsalen
Protection Agency

* EPD is continually reviewing the latest developrthén air quality models and will update this Schied
accordingly.
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Appendix A-2

Guidelines on Assessing the 'TOTAL' Air Quality Impacts

[The information contained in this Appendix is onlyneant to assist the Applicant in
performing the air quality assessment. The Appltamust exercise professional
judgment in applying this general information foihe Project. ]

1.
11

2.2

2.3

Total Impacts - 3 Major Contributions

In evaluating the air quality impacts of a pyeg@d project upon air sensitive receivers,
contributions from three classes of emission saudepending on their distance from
the site should be considered. These are:

Primary contributions: project induced
Secondary contributions: pollutant-emitting activities in the immediate neiigpurhood
Other contributions: pollution not accounted for by the previous two

(Background contributions)

Nature of Emissions
Primary contributions

In most cases, the project-induced emissions arky faell defined and quite often
(but not necessarily) the major contributor to loaa quality impacts. Examples
include those due to traffic network, building oad construction projects.

Secondary contributions

Within the immediate neighbourhood of the projeite,sthere are usually pollutant

emitting activities contributing further to local guality impacts. For most local scale
projects, any emission sources in an area withDnb@adius of the project site with

notable impacts should be identified and includedn air quality assessment to cover
the short-range contributions. In the exceptioredes where there is one or more
significant sources nearby, the study area may havkee extended or alternative

estimation approach employed to ensure these impaetreasonably accounted for.

Background contributions

The above two types of emission contributions sth@dcount for, to a great extent,
the air quality impacts upon local air sensitiveeigers, which are often amenable to
estimation by the 'Gaussian Dispersion' type of eledHowever, a background air
quality level should be prescribed to indicate blaseline air quality in the region of
the project site, which would account for any pwodno not covered by the two
preceding contributions. The emission sources imriing to the background air
quality would be located further afield and notyeds identify. In addition, the
transport mechanism by which pollutants are camer long distances (ranging from
1km up to tens or hundreds of kms) is rather compled cannot be adequately
estimated by the ‘Gaussian' type of models.
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3.2

Background Air Quality - Estimation Approach
The approach

In view of the difficulties in estimating backgnmuai air quality using the air quality

models currently available, an alternative approaesed on monitored data is
suggested. The essence of this approach is to #umpang-term (5-year) averages of
the most recent monitored air quality data obtaihgdEPD. These background data
would be reviewed yearly or biennially dependingtioa availability of the monitored

data. The approach is a first attempt to providegeasonable estimate of the
background air quality level for use in conjunctiwith EIA air quality assessment to
address the cumulative impacts upon a localitys Tdpproach may be replaced or
supplemented by superior modelling efforts suclhas entailed in PATH (Pollutants

in the Atmosphere and their Transport over Hong dypna comprehensive

territory-wide air quality modelling system currinibeing developed for Hong Kong.

Notwithstanding this, the present approach is basedeasured data and their long
term regional averages; the background values sovede should therefore be

indicative of the present background air quality. the absence of any other
meaningful way to estimate a background air qudidy the future, this present

background estimate should also be applied to dupuojects as a first attempt at a
comprehensive estimate until a better approaabrmlated.

Categorisation

The monitored air quality data, by 'district-avenay are further divided into three
categories, viz, Urban, Industrial and Rural/Newv&epment. The background
pollutant concentrations to be adopted for a ptogte would depend on the
geographical constituency to which the site belonfse categorisation of these
constituencies is given in Section 3.4. The momitprstations suggested for the
'district-averaging'(arithmetic means) to deriveerages for the three background air
quality categories are listed as follows:

Urban: Kwun Tong, Sham Shui Po, Tsim Sha Tsdi@entral/Western

Industrial:  Kwun Tong, Tsuen Wan and Kwai Chung

Rural/New Development: Sha Tin, Tai Po, Junk Bagnéi Kong South and Yuen
Long

The averaging would make use of data from the abtateons wherever available. The
majority of the monitoring stations are located sd2@m above ground.

3.3 Background pollutant values

Based on the above approach, background valueshér3 categories have been
obtained for a few major air pollutants as follows:

RURAL/NEW
POLLUTANT || URBAN INDUSTRIAL DEVELOPMENT
NO; 59 57 39
SO 21 26 13

7
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O3 62 68 57
TSP 98 96 87
RSP 60 58 51

3.4

All units are in micrograms per cubic metre. Theabvalues are derived from 1992
to 1996 annual averages with the exception of ozuameh represent annual average
of daily hourly maximum values for year 1996.

In cases where suitable air quality monitoring dafesentative of the study site such
as those obtained from a nearby monitoring statonon-site sampling are not
available for the prescription of background aitlygmn levels, the above tabulated
values can be adopted instead. Strictly speakihg, duggested values are only
appropriate for long term assessment. However,nagterim measure and until a
better approach is formulated, the same values atem be used for short term
assessment. This implies that the short term backgr values will be somewhat
under-estimated, which compensates for the fat¢tstime of the monitoring data are
inherently influenced by secondary sources becatidee monitoring station location.

Indeed, if good quality on-site sampling data wheclver at least one year period are
available, these can be used to derive both thgtlenm (annual) and short term (daily
/ hourly) background values, the latter are usuafiplied on an hour to hour, day to
day basis.

Site categories

The categories to which the 19 geographical caresiities belong are listed as
follows:

DISTRICT AIR QUALITY CATEGORY

Islands Rural/New Development

Southern Rural/New Development

Eastern Urban

Wan Chai Urban

Central & Western Urban

|Sai Kung ||RuraI/New Development |
|Kwun Tong ||Industria| |
|Wong Tai Sin ||Urban |
Kowloon City Urban

Yau Tsim Urban

Mong Kok Urban

Sham Shui Po Urban

Kwai Tsing Industrial

|Sha Tin ||RuraI/New Development |
|Tsuen Wan ||Industria| |
|Tuen Mun ||RuraI/New Development |

8
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Tai Po Rural/New Development
Yuen Long Rural/New Development
|Northern ||RuraI/New Development

3.5 Provisions for 'double-counting’

4.1

The current approach is, by no means, a rigoragrtrent of background air quality
but aims to provide an as-realistic-as-possibler@pmation based on limited field
data. 'Double-counting’ of 'secondary contributionay be apparent through the use of
such 'monitoring-based' background data as somtheoimonitoring stations are of
close proximity to existing emission sources. 'Rmyncontributions' due to a proposed
project (which is yet to be realised) will not beuthle-counted by such an approach. In
order to avoid over-estimation of background palhitconcentrations, an adjustment
to the values given in section 3.3 is possible @gpttbnal by multiplying the following
factor:

(10 - Esecondary contributioﬁETerritory)

where E stands for emission.

The significance of this factor is to eliminate fin@ctional contribution to background
pollutant level of emissions due to 'secondary roations' out of those from the
entire territory. In most cases, this fractionahtibution to background pollutant
levels by the secondary contributions is minimal.

Conclusions

The above described approach to estimatingptaéair quality impacts of a proposed
project, in particular the background pollutant cemtrations for air quality assessment,
should be adopted with immediate effect. Use ofrtsierm monitoring data to
prescribe the background concentrations is no loageeptable.
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Appendix A-3

Guidelines on the Use of Alternative Computer Modain Air Quality Assessment

[The information contained in this Appendix is onlyneant to assist the Applicant in
performing the air quality assessment. The Appltamust exercise professional
judgment in applying this general information foihie Project.]

1.
11

1.2

1.3

1.4

2.2

Background

In Hong Kong, a number of Gaussian plume modets commonly employed in

regulatory applications such as application for cep process licences and
environmental impact assessments (EIAs). Thesaidraty used models (as listed in
Schedule 1 attached; hereafter referred to as 8hddmodels) have no regulatory
status but form the basic set of tools for localsair quality assessment in Hong
Kong.

However, no single model is sufficient to coarsituations encountered in regulatory
applications. In order to ensure that the best ina¢alable is used for each regulatory
application and that a model is not arbitrarily légah the project proponent (and/or its
environmental consultants) should assess the dapabof various models available

and adopt one that is most suitable for the pr@enterned.

Examples of situations where the use of amratsye model is warranted include:

() the complexity of the situation to be mdddlfar exceeds the capability of the
Schedule 1 models; and

(i)  the performance of an alternative modelcismparable or better than the
Schedule 1 models.

This paper outlines the demonstration / suborisgquired in order to support the use
of an alternative air quality model for regulatagplications for Hong Kong.

Required Demonstration / Submission

Any model that is proposed for air quality apgtions and not listed amongst the
Schedule 1 models will be considered by EPD onsa-tg-case basis. In such cases,
the proponent will have to provide the followings EPD's review:

(i) Technical details of the proposed model; and
(i) Performance evaluation of the proposed model

Based on the above information, EPD will deterntime acceptability of the proposed
model for a specific or general applications. Thasof providing adequate supporting
materials rests entirely with the proponent.

To provide technical details of the proposeddehothe proponent should submit
documents containing at least the following infotiwra

(i) mathematical formulation and data requiremeritihe model,

(ii) any previous performance evaluation of the elpeind

(i) a complete set of model input and output (Blein commonly used electronic
10



EIA Study Brief ESB-156/2006
Central Kowloon Route November 2006

format.

2.3 On performance evaluation, the required appr@ex extent of demonstration varies
depending on whether a Schedule 1 model is alreadylable and suitable in
simulating the situation under consideration. Isesawhere no Schedule 1 model is
found applicable, the proponent must demonstratettie proposed model passes the
screening test as set out in USEPA Document "Pobttur Determining the Best
Performing Model" ( ).

2.4 For cases where a Schedule 1 model is appdi¢althe project under consideration but
an alternative model is proposed for use instdaptoponent must demonstrate either
that

() the highest and second highest concentratmedicted by the proposed model
are within 2 percent of the estimates obtained feomapplicable Schedule 1 model
(with appropriate options chosen) for all recepforsthe project under consideration;
or

(i)  the proposed model has superior perforreaagainst an applicable Schedule 1
model based on the evaluation procedure set duSiBPA Document "Protocol for
Determining the Best Performing Model" (Ref. 1

2.5 Should EPD find the information on technicataile alone sufficient to indicate the
acceptability of the proposed model, informationforther performance evaluation as
specified in Sections 2.3 and 2.4 above would eatdressary.

2.6 If the proposed model is an older version o# o@h the Schedule 1 models or was
previously included in Schedule 1, the technicatuoents mentioned in Section 2.2
are normally not required. However, a performanemanstration of equivalence as
stated in Section 2.4 (i) would become necessary.

2.7 If EPD is already in possession of some ofdbeuments that describe the technical
details of the proposed model, submission of theesdy the proponent is not
necessary. The proponent may check with EPD todawanding in duplicate
information.

Schedule 1
Air Quality Models Generally Accepted by Hong Kongnvironmental Protection
Department for Regulatory Applications as at 1 1998*

Industrial Source Complex Dispersion Model - ShortTerm Version 3 (ISCST3)or the
latest version developed by U.S. Environmentalddtadn Agency

California Line Source Dispersion Model Version 4 CALINE4) or the latest version
developed by Department of Transportation, Statgadifornia, U.S.A.

Fugitive Dust Model (FDM) or the latest version developed by U.S. Envirortaden
Protection Agency

Ref. (1): William M. Cox, "Protocol for Determirgnthe Best Performing Model"
Publication No. EPA-454/R-92-025; U.S. EnvironménExotection Agency, Research
Triangle Park, NC.

* EPD is continually reviewing the latest developmhén air quality models and will update this Schied
accordingly.
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Appendix B

Hydrodynamic and Water Quality Modelling Requirements

Modelling software general

1. The modelling software shall be fully 3-dimemsib capable of accurately simulating the
stratified condition, salinity transport, and eteof wind and tide on the water body within

the model area.

2. The modelling software shall consist of hydroaiyic, water quality, sediment transport,
thermal and particle dispersion modules. All medulshall have been proven with

successful applications locally and overseas.

3. The hydrodynamic, water quality, sediment tramspnd thermal modules shall be strictly
mass conserved at all levels.

Model details — Calibration & Validation

1. The models shall be properly calibrated anddetdid before its use in this study in the Hong
Kong waters, the Pearl Estuary and the Dangan (L&hannel, with the field data collected

by:

South East Kowloon Development Comprehensive Rignrand Engineering
Review — Stage |: Planning Review, CEDD (2005/2006)

Hydraulic and Water Quality Studies in Victoriarbdaur (1987)

Port and Airport Development Strategy - EnhanceénoeWAHMO Mathematical

Models (1990)

Strategic Sewage Disposal Scheme Stage Il - Oce@nifall, Oceanographic
Surveys and Modelling (1992)

Update on Cumulative Water Quality and Hydrolobidaffect of Coastal

Developments and Upgrading of Assessment Tool (1998

Environmental Protection Department (EPD)’s roaitimonitoring data

Tidal data from Hong Kong Observatory, Macau aldvant Mainland Authorities

2. Tidal data shall be calibrated and validateddath frequency and time domain manner.
3. For the purpose of calibration and validatidve model shall run for not less than 15 days of

real sequence of tide (excluding model spin uppdath dry and wet seasons with due
consideration of the time required to establishahconditions.

4, In general the hydrodynamic models shall bébcatied to the following criteria:
Criteria Level of fithess
with field data

tidal elevation (rms) <8%
maximum phase error at high water and low water 20 minutes
maximum current speed deviation <30%
maximum phase error at peak speed < 20 minutes
maximum direction error at peak speed <15 degree
maximum salinity deviation < 2.5 ppt

12



EIA Study Brief ESB-156/2006

Central Kowloon Route November 2006

Model details — Simulation

1.

The water quality modelling results shall be lga@vely explainable, and any identifiable
trend and variations in water quality shall be ogliced by the model. The water quality
model shall be able to simulate and take accourthefinteraction of dissolved oxygen,
phytoplankton, organic and inorganic nitrogen, piasus, silicate, BOD, temperature,
suspended solids, contaminants release of dredgkdisposed material, air-water exchange,
E. coliand benthic processes. It shall also simulat@igali Salinity results simulated by
hydrodynamic models and water quality models dballlemonstrated to be consistent.

The sediment transport module for assessingdtepH sediment loss due to marine works
shall include the processes of settling, depositom re-erosion. The values of the
modelling parameters shall be agreed with EPD. t&omants release and DO depletion
during dredging and dumping shall be simulatedigynhodel.

The thermal model shall be based on the flold fieoduced by the hydrodynamic model. It
shall incorporate the physical processes of thefncabled water discharge and abstraction
flow, buoyancy effect of the thermal plume, andfate heat exchange. Dispersion of
biocides in the discharge shall also be simulati¢d appropriate decay rates.

The models shall at least cover the Hong Kontemathe Pearl Estuary and the Dangan
Channel to incorporate all major influences on bggnamic and water quality. A fine grid
model may be used for detailed assessment of tilnily.s It shall either be linked to a far
field model or form part of a larger model by gratgrid refinement. The coverage of the
fine grid model shall be properly designed such ithia remote enough so that the boundary
conditions would not be affected by the waterwag tre proposed disposal ground. The
model coverage area shall be agreed with EPD.

In general, grid size at the area affected byptioject shall be less than 400 m in open waters
and less than 75 m around sensitive receivers. nWigenecessary to simulate the scenario
of opening the Kai Tak Runway (proposed under tla Kak Development), the Kai Tak
Approach Channel shall have at least 4 grids adtésdetter resolve transverse variations of
the Channel. The grid schematization shall beeabvéth EPD.

Modelling assessment

1.

The assessment shall include the constructidroparation phases of the project. Scenarios
to be assessed shall cover the baseline condmidrseenarios with various different options
proposed by the Applicant in order to quantify émironmental impacts and improvements
that will be brought about by these options. Cspomding pollution load, bathymetry and
coastline shall be adopted in the model set up.

Hydrodynamic, water quality, sediment transgortl thermal modules, where appropriate,
shall be run for (with proper model spin up) atstea real sequence of 15 days spring-neap
tidal cycle in both the dry season and the wetmeas

The results shall be assessed for compliand&aier Quality Objectives. Any changes in
hydrodynamic regime shall be assessed. Daily @mnosi sedimentation rate shall be
computed and its ecological impact shall be asdesse

The impact on all sensitive receivers shall dseased.

Cumulative impacts due to other projects, andisior pollution sources within a boundary to
the agreement of EPD shall also be predicted aadtiied.

All modelling input data and results shall bbemitted in digital media to EPD.

- END -
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Appendix C-1
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Appendix C-2
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Annex to Appendix C-2
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Appendix C-3
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Appendix C-4
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