EIA Study Brief ESB-155/2006

Widening of Gascoigne Road Flyover November 2006

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

Environmental Impact Assessment Study Brief No. ESB55/2006

Project Title: Widening of Gascoigne Road Flyover
(hereinafter known as the “Project”)

Name of Applicant: Highways Department
(hereinafter known as the “Applicant”)
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The Application
An application (No.ESB-155/2006) for an Enmmental Impact Assessment (EIA)

study brief under section 5(1) of the Environmerntapact Assessment Ordinance
(EIAO) was submitted by the Applicant on 29 Septen006 with a project profile
(No.PP-299/2006) (hereinafter referred as “thed@tdprofile”).

The Project is to widen a section of the exgstbascoigne Road Flyover (GRF) to a
dual 2-lane carriageway. The indicative alignmehth® Project is shown in the
Project Profile and reproduced in Figure 1 of ®Biady Brief. The construction and
operation of the Project will comprise:

a) widening of Gascoigne Road Flyover between the VWestloon Corridor at
Ferry Street and the up ramp at Jordan Road jundip demolition of the
existing flyover structure and construction ofyfler of dual 2-lane carriageway
with central dividers;

b) provision of an additional eastbound lane from doréRoad to Chatham Road
south;

¢) demolition of the existing eastbound up ramp arsl westbound down ramp
immediately east of Jordan Road, and reprovisioa ®flane eastbound up ramp
and a 1-lane westbound down ramp for the widenesc@gne Road Flyover,
with the down ramp extended to Jordan Road,;

d) widening of the ground level Gascoigne Road caeniay between Pak Hoi
Street and Chatham Road South, and Jordan Roaéhgeavay between
Gascoignhe Road to Cox’s Road to accommodate theneil Gascoigne Road
Flyover and the ramps as described in (a), (b))&bove;

e) associated ground level works for modification ofunctions at Jordan
Road/Queen Elizabeth Hospital access road/Gascoignad and Wylie
Road/Gascoigne Road, and for modification of thaircise of the existing
pedestrian subway at the north side of Gascoigrael Rear Chatham Road South;
and

f) Other associated works such as environmental, gewaizal, landscape and
traffic engineering works.

The Project is a designated project under Aelnof Part 1 Schedule 2 of the EIAO:
“A road which is an expressway, trunk road, primdrgtributor road or district
distributor road including new roads, and major exsions or improvements to
existing road%
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1.6

1.7

The Project may also include changes to ast®uotiroads that constitute material
change(s) to exempted project(s) to be identifiedien Section 2 (xii).

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

Purpose of the EIA

The purpose of this EIA study is to provideomfiation on the nature and extent of
environmental impacts arising from the constructiod 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
conseqguences wherever practicable; and

(iii) the acceptability of residual impacts after thepmsed mitigation measures
are implemented.

Interfacing Projects

Section of the Project between West Kowloon Corridod Nathan Road will

interface with the planned Central Kowloon Rout&KRJ project. The Applicant

shall make reference to the EIA study brief for fhlanned CKR project (No.

ESB-156/2006) issued to Highways Department for iatgrface issue and potential
cumulative impact to the sensitive receivers ingheirons of Yau 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 wiwgether 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 twmmmunity 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 mdtdives to avoid and
minimize to the maximum practical extent, the ptstnenvironmental
impacts to sensitive uses; to compare the enviratahebenefits and
dis-benefits of each of different options; to pdwjustifications and reasons
for selecting the preferred option(s) and to déscthe part environmental
factors played in the selection;

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

(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 propose measuresdid or provision of
-2
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3.

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 ssvinental 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 potenffatcted uses;

) to identify, assesses and specify methods, measurgsstandards, 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 recommeirtdige EIA study, as
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 may constitute materiblacge(s) to exempted
project(s) under the EIAO; to ascertain whetherBh% Study has adequately
addressed the environmental impact of these chanigeéxempted project(s);
and where necessary, to identify the outstandisgeis that need to be
addressed;

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

(xiv) to recommend a mechanism for liaison with appré@rsaakeholder(s) such
that the construction of the Project would not adely affect the operation
of, amongst others, schools, hospital(s) and colutaw along the Project
alignment.

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 theTechnical Memorandum on the Environmental Impactessment
Process of the Environmental Impact Assessmenmn@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-299/2006) and the works mentioned in Sectionab@e. The EIA study shall
address the key issues described below, togetttaramy 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 and air quality impacts on gesreceivers from the
construction and operation of the Project, takimg account the cumulative
impact from the operation of existing and planneads and developments in

-3-
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3.3

3.3.1

3.3.2

3.3.3

the assessment area of the Project, in particcdastruction and operation of
the proposed Central Kowloon Route at Yau Ma Tai. (RISB-156/2006);

(i) potential water quality impact on the relevant wasgstem(s) from the
construction and operation of the Project;

(i) waste arising as a result of the construction gperaiion activities of the
Project;

(iv) potential landscape & visual impacts from constarceind operation of the
project especially impact on the Yau Ma Tei Polstation, the existing trees
at Tin Hau Temple Complex at Temple Street and anhgaused by the
above ground structures including noise mitigatimasures; and

(v) the potential impacts on the historic buildings atrdctures such as Yau Ma
Tei Police Station, Tin Hau Temple at Temple Strédtd South Kowloon
District Court, Gun Hill Club Barracks, Kowloon Wm Church; and
recorded items including Diocesan Girls’ Schooldiém Club, Club De
Recreio, Buildings at 22 Gascoigne Road and 2 doRizad, tunnel portal
together with its associated network in GascoigrmadRnear Methodist
College and metal structure and adjacent polesiteiuat the street corner
between Gascoigne Road and Chi Wo Street (as showigure 2 of this
Study Brief).

Description of Alignment Options and Constructbn Methods Considered

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-28B/2006). The Applicant shall

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

Consideration of Different Alignment Optioiilt-forms and Alternative Land Use

In addition to the proposed alignment option, thaplcant shall consider and present
information on identified feasible alternative aligent options for the Project, provide
justification how the proposed scheme is arrivedratiuding the descriptions of the
environmental factors considered in the alignmeption selection. Alternative
built-forms and design of the road shall be revigwad investigated. A comparison
of the environmental benefits and dis-benefitshaf possible alignment options and
alternative built-forms and design shall be madéhvai view to recommending the
preferred option to avoid or minimize adverse emvnental effects to the maximum
practicable extent. In particular, consideratitialsbe given to avoid or minimize
the operational noise and air quality impacts aidential uses, schools, hospital(s);
and impacts on historic buildings and structuretuiiing, amongst others, the Yau Ma
Tei Police Station. Consideration shall also beegito propose alternative land use
arrangement(s) in areas significantly affected yease environmental impacts as a
practicable mitigation measure.

Consideration of Alternative Construction NMms and Sequences of Works

Having regard to the combined effect of the seyexitd duration of the construction
impacts on affected sensitive receivers, the ElAdwtshall explore alternative
construction methods and sequences of works foPthgct, with a view to avoiding
adverse environmental impacts to the maximum pralcte extent. A comparison of
the environmental benefits and dis-benefits of gipgl different construction methods
and sequence of works shall be made. The Applislaall justify the selection of the
proposed construction method.
-4 -
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3.3.4 Selection of Preferred Scenario

Taking into consideration of the findings in suletsens 3.3.2 and 3.3.3 above, the Applicant shall
recommend/ justify the adoption of the preferregnscio that will avoid or minimize adverse
environmental effects arising from the Project, adequately describe the part that environmental
factors played in arriving at the final selection.

3.4 Technical Requirements

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

3.4.2 The Applicant shall include in the EIA repdsdtails of the construction programme
and methodologies for the Project. The Applicdrallsclearly state in the EIA report
the time frame and work programmes of the Project ather concurrent projects,
including, amongst others, the Central Kowloon Rowind assess the cumulative
environmental impacts from the Project with alkirsicting projects.

3.4.3 The EIA study shall meet the following tecatirequirements on specific impacts:

3.4.4 Noise Impact

3.4.4.1 The Applicant shall follow the criteria agaidelines for evaluating and assessing both
the construction and operational noise impactsngrifom the Project, as stated in
Annexes 5 and 13 of the TM, respectively.

3.4.4.2 The noise impact assessment shall inchalétlowing:

(i) 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.

(i) Provision of Background Information and ExigjiNoise 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 fixedens@urces, 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 Wihen identifying the representative
NSRs. The NSRs shall include existing NSRs andngdftommitted noise sensitive
developments and uses earmarked on the relevarin®©uoning Plans, Outline

-5-
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(b)

(iv)

v)

Development Plans, Layout Plans and other releyauttlished land use plans.
Photographs of the representative existing NSRit lsh@appended to the EIA report.

The Applicant shall select assessment pointsepyesent the identified NSRs for
carrying out quantitative noise assessment desttifsbow. The assessment points
shall be agreed with the Director prior to the ditative noise assessment. A map
showing the location and description such as nainiitding, use, and floor of each
and every selected assessment point shall be ghagnplanned noise sensitive land
uses without committed site layouts, the Applicahbuld usually use the relevant
planning parameters to work out representative Isiy@uts for operational noise
assessment purposes. However, such assumptionthdogeith any constraints
identified, such as setback of building, buildinmgeatation, extended podium, shall be
agreed with the relevant responsible parties inotu®lanning Department and Lands
Department in accordance with section 6.3 of Ant@wf the TM.

Provision of an Emission Inventory of the N®iSources

The Applicant shall provide an inventory of noismusces including representative
construction equipment for construction noise assest and traffic flow / fixed plant
equipment, such as ventilation systems for trafficse enclosures, as appropriate, for
operational noise assessment. Confirmation ofvétlielity of the inventory shall be
obtained from the relevant government departmeauttsdgities and documented in the
EIA report.

Construction Noise Assessment

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

of the Project and other relevant concurrent ptej@t the vicinity identified during
the course of the EIA study.

(b) The Applicant shall carry out assessment of naiggact 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 acpcable, 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@suanes should be recommended to
reduce the noise impact as appropriate.

(d) If the unmitigated construction noise levels arenid exceeding the relevant criteria,

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 criteri@ tluration of the noise exceedance at
the affected NSRs shall be given.

(e) The Applicant shall formulate a reasonable consizocprogramme as far as

practicable such that no work will be requiredhie testricted hours as defined under
the Noise Control Ordinance (NCO). In case thelisppt 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
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construction noise impact assessment for restriotenls, 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.

(vi) 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 impasteasment. In determining whether
the traffic noise impact due to a road improvemprdject/ work is considered
significant, detailed information with respect tctors including at least change of
nature of road, change of alignment and changeraffia capacity or traffic
composition shall be assessed. The traffic noispact shall be considered
significant if the traffic noise level with the rdgroject is greater than that without the
road project at the design year by 1.0 dB(A) orenorFigures showing extents of the
road sections within the meaning of Item A.1 of &lile 2 of EIAO and other road
sections shall be provided in the EIA report.

The Applicant shall calculate expected road trafiiése using methods described in
the U.K. Department of Transport'Célculation of Road Traffic Noise(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 shadlcalate traffic noise levels in
respect of each road section and the overall rleisds from combined road sections
(road sections within the meaning of Iltem A.1 oh&dule 2 of 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 reeinput into the traffic noise model.

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

(1) unmitigated scenario at assessment year;

(2) mitigated scenario at assessment year; and

(3) prevailing scenario for indirect technical refies eligibility assessment;

The data shall be in electronic text file (ASClirfaat) containing road segments,
barriers and noise sensitive receivers informatiofhe 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 rfatooise levels in L10 (1 hour) at
the NSRs at various representative floor levelsnirP.D.) on tables and plans of
suitable scale.

A gquantitative assessment at the NSRs for roadosesctvithin the meaning of Item
-7 -
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A.1 of Schedule 2 of EIAO shall be carried out @ednpared against the criteria set
out in Table 1A of Annex 5 of the TM. The potehtmise impact of road sections
within the meaning of Item A.1 of Schedule 2 of BlAshall be quantified by
estimating the total number of dwellings, classreoand other noise sensitive
elements that will be exposed to noise levels ediogethe criteria set in Table 1A of
Annex 5 in the TM.

(al) Proposals for Noise Mitigation Measures

After rounding of the predicted noise levels acomydto 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, steathioroughly explored and evaluated
with a view to reducing the noise level at the N$Bscerned to the level meeting the
relevant noise criteria. Also, the feasibility, apticability, programming and
effectiveness of the recommended mitigation measwgiould 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 proteatifor 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 thigjple, a barrier inventory showing

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

The total number of dwellings, classrooms and ottwése sensitive elements 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 batdigal.

The Applicant shall provide, in the EIA report imieation 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 protdntethe recommended direct
mitigation measures, the Applicant shall identifydaestimate the total number of
existing dwellings, classrooms and other noiseiteaslements which may qualify
for indirect technical remedies under the Executieuncil 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 followetgf three criteria :
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(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 Igvelg. 70 dB(A) for domestic
premises and 65 dB(A) for education institutionsinaL10(1hr) );

(2) the predicted overall noise level at the NSR ifeast 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 tmeaning of Item A.1 of
Schedule 2 of EIAO to the increase in predictedralVaoise level at the NSR
must be at least 1.0dB(A).

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

If the Project will cause any fixed noise sourcas;h as the ventilation systems of
enclosed road sections, if any, the Applicant sasdless the noise impacts from the
operation of the fixed noise sources. The Applicinall calculate the expected noise
level at the NSRs using standard acoustics priesipCalculations for the expected
noise level shall be based on assumed plant inwestand utilization schedule for the
reasonable worst-case scenario. The Applicant shidulate the noise levels taking
into account correction of tonality, impulsivenes&l intermittency in accordance with
the Technical Memorandum for the Assessment of Nom® fPlaces other than
Domestic Premises, Public Places or Constructidestisued 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 fina@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 ndesel exceeds the criteria set out in
Table 1A of Annex 5 of the TM to protect the afflstiNSRs.

(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 toitleusion of any recommended
direct mitigation measures.

(viii) Evaluation of Constraints on Planned NoisnSitive Developments/Land Uses

For planned noise sensitive uses which will stdldffected even with all practicable
direct mitigation measures in place, the Applicsimill propose, evaluate and confirm
the practicality of additional measures within ghanned 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 emvitental requirements / constraints
identified by the study to assess the developmetential of concerned sites which
shall be made known to the relevant parties.

3.4.5 Air Quality Impact
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3.4.5.1 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.

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

Guidelines for Local-Scale Air Quality Assessmesing Modelsgiven 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 commeneat of the assessment.

3.4.5.3 The air quality impact assessment shdllidecthe following:

(i)

(ii)
(@)

(b)

(c)

(i)

(@)

(b)

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. Subject to the agreement of the Daoecthe assessment area shall be
extended to include major emission sources that maye a bearing on the
environmental acceptability of the Project.

Background and Analysis of Activities

Provide background information relating to @irality issues relevant to the Project,
such as description of the types of activitieshaf Project that may affect air quality
during both construction and operation stages.

Give an account, where appropriate, of the wonkasures that had been taken into
consideration in the planning of the Project totatibe air pollution impact. That is,
the Applicant shall consider alternative constauttiinethods/phasing programmes and
alternative modes of operation to minimize the tmmsional and operational air
guality impact respectively.

Present the background air quality levels ia@ #ssessment area for the purpose of
evaluating the cumulative constructional and opemnat air quality impacts due to the
Project.

Identification of Air Sensitive Receivers (A&S) and Examination of
Emission/Dispersion Characteristics

Identify and describe representative existind planned/committed ASRs that would
likely be affected by the Project, including thasgrmarked on the relevant Outline
Zoning Plans, Outline Development Plans, Layouh®land other relevant published
land use plans, including plans and drawings phétisby Lands Department. The
Applicant shall select the assessment points ofdbetified ASRs that represent the
worst impact point of these ASRs. A map showing Ibeation and description
including the name of buildings, their use and hef the selected assessment points
shall be given. Separation distances of these ABRs the nearest emission sources
shall also be given.

Identify and present a list of air pollutant ission sources, including any nearby

emission sources which are likely to have impalztted to the Project based on the
analysis of the constructional and operationalass in sub-section 3.4.5.3(ii) above.

Activities that shall give rise to construction ggaemission sources will at least

include stock piling, blasting, concrete batchamgl vehicular movements on unpaved
haul roads on site within the Project site. Pot¢rdperational stage emission sources
shall take into account at least the following:

emission sources from any industries / chimney&dimity;

vehicular emissions from open roads, tunnel penal ventilation building of the
proposed Central Kowloon Route in the vicinity (Nc5B-156/2006).
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Confirmation regarding the validity of the assuiops adopted and the magnitude of
the activities (e.g. volume of construction matehn@ndled, traffic mix and volume on
a road) shall be obtained from the relevant govemnaepartments/authorities and
documented.

(iv) Construction Phase Air Quality Impact

(a) The Applicant shall follow the requirementgpstated under the Air Pollution Control
(Construction Dust) Regulation to ensure that gotibn dust impacts are controlled
within the relevant standards as stipulated ini@ect of Annex 4 of the TM. A
monitoring and audit programme for the construcpbase shall be devised to verify
the effectiveness of the control measures propesets to ensure proper construction
dust control.

(b) If the Applicant anticipates that the Projeataif applicable, the Project together with
concurrent projects within the assessment areheodir quality assessment, will give
rise to significant construction dust impacts k&b exceed the recommended limits
in the TM at the ASRs despite the incorporatiothef dust control measures proposed
in accordance with sub-section 3.4.5.3(iv)(a) ab@vguantitative assessment should
be carried out to evaluate the construction dugtach at the identified ASRs. The
Applicant shall follow the methodology set out bssection 3.4.5.3(vi) below when
carrying out the quantitative assessment.

(v) Operational Phase Air Quality Impact

(&) The Applicant shall calculate the expectegaltutant concentrations at the identified
ASRs based on an assumed reasonable worst-casgigcemder normal operating
conditions. The evaluation shall be based on thength of the emission sources
identified in sub-section 3.4.5.3(iii)(b) above.elApplicant shall follow sub-section
3.4.5.3(vi) below when carrying out the quantitatassessment.

(b) The air pollution impacts of future road trafhall be calculated based on the highest
emission strength from the road within the nexty®ars upon commencement of
operation of the Project. The Applicant shall destoate that the selected year of
assessment represents the highest emission scegi@ea the combination of
vehicular emission factors and traffic flow for thelected year. The Fleet Average
Emission Factors used in the assessment shallrbedagith the Director. If necessary,
the Fleet Average Emission Factors shall be detexthby a motor vehicle emission
model such as EMFAC-HK model to be agreed withDhrector. The traffic flow data
and assumptions that used in the assessment shelbdrly and properly documented
in the EIA report.

(c) If tunnel / full enclosures are proposed in #mject, it is the responsibility of the
Applicant to ensure that the air quality insidestngoroposed structures comply with
EPD's Practice Note on Control of Air Pollution in VehgclTunnels When assessing
air quality impact due to emissions from the tunhélll enclosures, the Applicant
shall ensure prior agreement with the relevantilaian design engineer over the
amount and the types/kinds of pollutants emittedhfthe tunnel / full enclosures; and
such assumptions shall be clearly and properly meciied in the EIA report.

(vi) Quantitative Assessment Methodology

(@) The Applicant shall apply the general principlenunciated in the modelling
guidelines in Appendices A-1 to A-3 while makingloalance for the specific
characteristics of the Project. This specific rodtflogy must be documented in such
level of details (preferably with tables and diagsd to allow the readers of the EIA
report to grasp how the model has been set uprtalaie the situation at hand without
referring to the model input files. Detailed caktidn of the emission rates of air
pollutants and a map showing the road links foutrtp the model shall be presented
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(b)

(c)

(d)

(vii)

in the report. The Applicant must ensure consistdretween the text description and
the model files at every stage of submission. Beaz doubt, prior agreement between
the Applicant and the Director on the specific nitig details should be sought.

The Applicant shall identify the key/represeivia air pollutant parameters (types of
pollutants and the averaging time concentration)bt® evaluated and provide
explanation for choosing these parameters for gsessment of the impact of the
Project.

The Applicant shall calculate the cumulativeaiality impact at the ASRs identified
under sub-section 3.4.5.3(iii)(a) and compare theselts against the criteria set out in
section 1 of Annex 4 in the TM. The predicted aialkity impacts (both unmitigated
and mitigated) shall be presented in the form afirsary table and pollution contours,
to be evaluated against the relevant air qualéyddrds and on any effect they may
have on the land use implications. Plans of a lgitacale should be used to present
pollution contour to allow buffer distance requirmis to be determined properly.

If there are any direct noise mitigation measurecommended in the study, the air
guality implication due to these measures shalidsessed. For instance if barriers are
proposed to mitigate excessive traffic noise, tmgy affect dispersion of air
pollutants, then the implications of such measwmesair quality impact shall be
assessed. If tunnel / noise enclosure is propasaditigate excessive traffic noise,
then portal emissions of the tunnel/enclosed raaddian and air quality inside the
tunnel/enclosed road section shall also be addteS§d®e Applicant shall highlight
clearly the locations and types of agreed nois@atiobn measures (where applicable),
be they barriers, tunnel/road enclosure and theitafs, and affected ASRs on the
contour maps for easy reference.

Mitigation Measures for Non-compliance

The Applicant shall propose remedies and mitigatiggasures 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 usmipta shall be agreed with the
relevant government departments/authorities andirdeated in the EIA report. The
Applicant shall demonstrate quantitatively that thresultant impacts after
incorporation of the proposed mitigating measurabs @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 effaetgeof the proposed mitigation
measures.

(viii) Submission of Model Files

3.4.6

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

Landscape and Visual Impact

3.4.6.1 The Applicant shall follow the criteria agdidelines as stated in Annexes 10 and 18

of the TM and EIAO Guidance Note No. 8/2002 d¥réparation of Landscape and
Visual Impact Assessment under the EnvironmeniahdmAssessment Ordinarider
evaluating and assessing landscape and visual imphaany above ground structures,
for example any noise barriers proposed in the &Ly, and work areas associated
with the Project during both construction and operestages.

3.4.6.2 The assessment area for the landscape tirapsessment shall include areas within

100 metres from the boundary of the Project. Tlsesmment area for the visual impact
assessment shall be defined by the visual envelbfie Project. The defined visual
envelope must be shown on a plan in the EIA report.
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3.4.6.3 The Applicant shall review relevant OutlDevelopment Plans, Outline Zoning Plans,
Layout Plans, planning briefs and studies which mdaptify areas of high landscape
value. Any guidelines on landscape strategies, skeaqge framework, urban design
concept, building height profiles, designated viearridors, special design areas,
landmarks, open space network and landscape hgitsriay affect the appreciation of
the Project should also be reviewed. The aim igia an insight to the future outlook
of the area affected so as to assess whether dfexipcan fit into surrounding setting.
Any conflict with published land use plan(s) shotle highlighted and appropriate
follow-up action should be recommended.

3.4.6.4 The Applicant shall describe, appraiselyaraand evaluate the existing and planned
landscape resource and character of the assesamgnincluding the Yau Ma Tei
Police Station and the existing trees at the Tin lample Complex at Temple Street
and the existing roadside trees. Annotated obligeeal photographs and plans of
suitable scale showing the baseline landscape aearareas and landscape resources
and mapping of impact assessment shall be extdéynsiged to present the findings of
impact assessment. Tree survey information shbaldncluded. The assessment
shall be particularly focused on the sensitivitytbé landscape framework and its
ability to accommodate change. The Applicant shidintify the degree of
compatibility of the Project with the existing aptanned landscape settings. The
landscape impact assessment shall quantify thentatéandscape impacts as far as
possible, so as to illustrate the significance wfhsimpacts arising from the Project.
Clear mapping of the landscape impact is required.

3.4.6.5 The Applicant shall assess the visual ingad the Project. Clear illustrations
including mapping of visual impact is required. Thssessment shall include the
following:

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

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

(iif) Description of the visual compatibility of éhProject with the surrounding, and the
planned setting and its obstruction and interfezenith 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 impatthe Project with and without
mitigation measures shall also be included.

3.4.6.6 The Applicant shall evaluate the meritspgservation in totality, in parts or total
destruction of existing landscape and the estabksit of a new landscape character
area. In addition, alternative alignment, desigd aanstruction methods that would
avoid or reduce the identified landscape and visoglacts 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 mitigatineasures to minimize the
adverse effects identified above, including pravisof a landscape design.

3.4.6.7 The mitigation measures shall include awarsition 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 or minimization of nbaeiers, design of structures,
provision of finishes to structures, colour scheand texture of material used and any
measures to mitigate the impact on existing lared Tibe relevant responsible parties
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shall be identified for the on going management axantenance of the proposed
mitigation works to ensure their effectiveness tiglwout the operation phase of the
Project. A practical programme and funding propdealthe implementation of the
recommended measures shall be provided.

3.4.6.8 Annotated illustration materials such atow®d perspective drawings, plans and

3.4.7

3.4.7.1

3.4.7.2

(i)

section/elevation diagrams, oblique aerial photolgsa photographs taken at vantage
points, and computer-generated photomontage shadidopted to fully illustrate the
landscape and visual impacts of the Project tostisfaction of the Director. In
particular, the landscape and visual impacts offtaect with and without mitigation
measures shall also be properly illustrated in texjsand 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 functioprgparing the illustration that may
need to be submitted for verification of the accyraf the illustrations.

Impact on Cultural Heritage

The Applicant shall follow the criteria agdidelines for evaluating and assessing the
cultural heritage impacts as stated in Annexes rid ¥ of the TM respectively,
Criteria for Cultural Heritage Impact Assessmént Appendix B-1,Guidelines for
Handling of Archaeological Finds and Archives Appendix B-2 andsuidelines for
Archaeological Repoiinh Appendix B-3.

The cultural heritage impact assessmentl shalude archaeological impact
assessment and built heritage impact assessment.

Archaeological Impact Assessment (AlA)

The Applicant shall engage qualified archaeologjst¢ review the archaeological potential of the

(ii)

Project Area taking the results of previous arclagcal investigations and other

background of the site into account. In case thistiag information is inadequate

or where the Project or associated works has ren bdequately studied before, the
archaeologist(s) shall conduct the investigatianadsemble data. The qualification
of the archaeologist(s) to be appointed for cagyint the AIA shall be agreed with

the Antiquities Authority.

The details of the archaeological impact assessmsbatl be agreed with the
Antiquities Authority or the Director prior to theommencement of the assessment
(with reference to Section 4.4.2(c) of the TM).

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

The Applicant shall draw necessary reference tevegit sections of th€riteria for

Cultural Heritage Assessmerdt Appendix B-1, Guidelines for Handling of
Archaeological Finds and Archivesaat Appendix B-2, andGuidelines for
Archaeological Repoiin Appendix B-3.

Built Heritage Impact Assessment
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3.4.8

The Applicant shall conduct a built heritage impassessment (BHIA), taking the
results of previous BHIA and other background @ #ite into account, to identify

known and unknown heritage items within the assessmarea (as described in
section 1.2 and 3.2) that may be affected by tlugePr and its associated works to
assess the direct and indirect impacts on heritegges. Appropriate mitigation

measures should be recommended in the BHIA.

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

(i) Tin Hau Temple (Grade II)

(iii) Old South Kowloon District Court (Grade II)

(iv) Gun Club Hill Barracks (one Grade Il and two Grétibuildings)

(V) Kowloon Union Church (Grade lIl)

The Applicant shall draw necessary reference teveait sections of th€riteria for
Cultural Heritage Assessmeat Appendix B-1.

Waste Management Implications

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

waste management implications as stated in Anngxasl 15 of the TM respectively.

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

(i)

(ii)

Analysis of Activities and Waste Generation

The Applicant shall identify the quantity, qualiéyd timing of the different kind of
waste arising as a result of the construction gmeration activities of the Project,
based on the sequence and duration of these mivit

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 @maken in the planning and
design stages e.g. by modifying the design appraadhin the construction stage
for maximizing waste reduction shall be separatelysidered.

(b) After considering the opportunities for reducing stea generation and
maximizing re-use, the types and quantities ofwthstes required to be disposed
of as a consequence shall be estimated and thesdispptions for each type of
waste shall be described in detail. The dispostibiee recommended for each
type of waste shall take into account of the resiulhe assessment in (c) below.

(c) The impact caused by handling (including stockpgilifabelling, packaging &
storage), collection, transportation and reusegdiap of wastes shall be
addressed in detail and appropriate mitigation omegsshall be proposed. This
assessment shall cover the following areas :

- potential hazard;

- air and odour emissions;

- noise;

- wastewater discharge; and
- public transport.
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3.4.9  Water Quality Impact

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

3.4.9.2 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 and caete washing;

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

(c) The water quality impacts on stream coursesifif) and drainages around the
work sites.

3.4.9.3 The Assessment Area shall include aredsn\800m from the Project boundary, and
shall cover relevant sensitive receivers that havbearing on the environmental
acceptability of the Project.

3.4.9.4 The physical, chemical and biological diiens of the water system(s) within the
study area arising during the construction and atpmr of the Project shall be
identified.

3.4.9.5 The water quality impact assessment stdhess the following:

() Identification of pertinent water quality obfaes and water quality criteria or
standards for the water system(s).

(i) Review the specific construction methods amdfigurations, and operation of
the Project to identify and predict the likely watpiality impacts arising from
the Project.

(iii) Proposal of effective and practicable wapsilution prevention and mitigation
measures to be implemented during the construetiohoperation stages so as to
reduce storm water and non-point source pollutioRRequirements to be
incorporated in the Project contract document shlalh be proposed. Attention
shall be made to the water quality control andgatibn measures recommended
in ProPECC Note 1/94 on construction site drainage.

(iv) Evaluation of residual impacts (if any) on tivater system(s).

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

3.4.10.1 To facilitate efficient retrieval, a summnao include the assessment methodologies
and key assessment assumptions adopted in thisstldy, the limitations of these
assessment(s) methodologies/assumptions, if ang, gl relevant prior agreement(s)
with the Director or other Authorities on individuanvironmental media assessment
components shall be provided in the EIA report. e phoposed use of any alternative
assessment tool(s) or assumption(s) have to béigdsby the Applicant, with
supporting documents based on cogent, scientiftt @bjectively derived reason(s)
before seeking the Directors agreement. This summary and the related supporti
documents shall be provided in the form of an Agldeto the EIA study report.
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3.4.11 Impacts Summary

3.4.11.1 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 meaguogwsed and residual impacts
(after mitigation) shall be provided to cover eauthividual impact in the EIA report.
This impact summary shall form an essential pathefExecutive Summary.

3.4.12 Summary of Environmental Outcomes

3.4.12.1 The EIA report shall contain a summarythaf key environmental outcomes arising
from the EIA study, including the population andvieonmentally sensitive areas
protected, environmentally friendly designs recomdesl, key environmental
problems avoided, compensation areas included haadetvironmental benefits of
environmental protection measures recommended.

3.4.13 Environmental Monitoring and Audit (EM&A) Re quirements

3.4.13.1 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 reaunirents for the Project in the EIA
study and include an EM&A Manual.

3.4.13.2 Subject to the confirmation of the ElAdstdindings, the Applicant shall comply with
the requirements as stipulated in Annex 21 of tile T

3.4.13.3 The Applicant shall prepare a project eanpntation schedule in the form of a
checklist containing all the EIA study recommenaliasi 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 areasl aites, and temporary and
permanent works.

4. DURATION OF VALIDITY

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

5. REPORT REQUIREMENTS

5.1 In preparing the EIA report, the Applicant safer to Annex 11 of the TM for the
contents of an EIA report. The Applicant shall aieter to Annex 20 of the TM,
which stipulates the guidelines for the review nf&dA report.

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

)] 50 copies of the EIA report in English and 80pes of the executive
summary (each bilingual in both English and Chihes® required under
section 6(2) of the EIAO to be supplied at the tiwfeapplication for
approval of the EIA report.
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5.3

54

5.5

5.6

5.7

5.8

6.1

6.2

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

(iii) 20 copies of the EIA report in English and S0pies of the executive
summary (each bilingual in both English and Chipeséh or without
Addendum as required under section 7(5) of the ElfaCbe supplied upon
advice by the Director for consultation with the vigbry Council on the
Environment.

The Applicant shall, upon request, make aduiticopies 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 Documentri&ir(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
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 rehihe 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 thescutive Summary shall be
submitted to the Director at the time of applicatior approval of the EIA Report.

When the EIA Report and the Executive Summaey raade 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 tiheesas the hard copies and the
Director shall be provided with the most updatext&bnic copies.

To promote environmentally friendly and effitigissemination of information, both
hardcopies and electronic copies of future EM&Aarpe recommended by the EIA
study shall be required and their format shall ¢pe@d by the Director.

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 reductdiectiveness of the different
elements in the recommended mitigation proposdis. visualizations shall be based
on the EIA report and released to the public. Tisealizations shall be submitted in
CD-ROM, DVD-ROM or other suitable means agreed i Director in commonly
readable formats which could be readily dissemahd&be public access through the
internet. Unless otherwise advised or agreed byihector, the number of copies of
CD-ROM/DVD-ROM required shall be the same as that EIA reports under
Section 5.2.

OTHER PROCEDURAL REQUIREMENTS

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

If there is any key change in the scope offfaect mentioned in Section 1.2 of this
EIA study brief and in Project Profile (No. PP-22@06), the Applicant must seek
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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 addréfsthe changes to the Project
fundamentally alter the key scope of the EIA stbdef, 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 — Location of Some Recorded Items (Referdein para. 3.2 (v) 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 an

area sources)

CALINE4  for evaluating mobile traffic emission imgia (line sources)

ISCST3 for evaluating industrial chimney releases as wasdl area ar

volumetric sources (point, axeand volume sources); line sources
be 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 concentratidmasr 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
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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 longsiefannual) 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 nwW@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
3
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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 seartmput 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 amahuneat 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

5
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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 havee 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 pwodn 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 Bagn¢i 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

8
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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 |

9
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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 rouations' 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.

10
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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). Theseaidraty 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
11
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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 performeaagainst 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# oh 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.
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Appendix B-1
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Appendix B-2
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Annex to Appendix B-2
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