Agreement No. CE 50/2001

Drainage Improvement in Sha Tin and Tai Po
Design and Construction

Environmental Monitoring and Audit Manual

TABLE OF CONTENT

1. INTRODUGCTION . .ottt ittt et e e e et e e e e e e e e et e e e e et e eetaa et e e e eeestata s eeaaeeasstanaeaaaeeeaeesssnnns 1-1
PrOJECT DESCIIPTION ittt e et e e e e a bt e e e et bt e e e e bb e e e e e bb e e ennbeee e ennnes 1-1
PUrpose of this ManUaL...........coeiiiiiiiiiiic e e e s s e e e e e e s s eeeeeees 1-1
oY Y= Tox al [ a1 F=T 0 1= a1 =4 o o T SRR 1-2
Environmental Monitoring and Audit REQUIrEMENTS ........coiiiiiiiiiiiiiiiieee e 1-2
e o] LT @I o = Ta =14 o] o B TP PRPR ORI 1-2

2. CONSTRUCTION NOISE ...ttt sttt e e e e e e et e e e e e et e et e e e e e e e eestnaeeaeas 2-1
T e T [ o3 T Y o PRSP SR 2-1
MethodOlOgY QNG CritEITA.....uiii ittt st e e s bbb e e s b e e e sanneee s 2-1
MONITOFING EQUIPIMENT ..ottt ettt e st e e e s sbb et e e sbbeeasnneee s 2-1
MONITOTING LOCALIONS ...ciiiiiiiiiiiiiiiiiiiiiet s e e s e s e s e e e e e e e e e e aaaaaaaaaaaaaaaaatataterararaeaaaaaaaees 2-2
¥ Y= E oY=\ [0 o 11 (o Y 1 o SRS 2-2
TN oF=Tod 1Y, ol a T (o 1 q Yo SR 2-3
Event and ACLION PLAN ......ouiieee e e e e e e s e e e e e eanb e e 2-3
MiILIQALION MEASUIES ....uuuueiiece e s s e e e e e e e et et e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeaaaetetetetetatatetetereerararreaeaaaaaaaaes 2-5

3. ATR QU A LITY ittt ettt et ettt e e sttt e e et bt e e e et b e e e e s abb et e e s abbe e e e s sabeeeeesnbeeessnbneeeean 3-1
T (e Xo [0 To3 T Y o R 3-1
Air Quality Mitigation MEASUIES .....ccoiuiiieiiiiiee ittt e st e et e e e st e e e e s bbeeeesaebeeen e 3-1

4, WATER QUALITY ettt ettt e et e e e st e e e st e e e et b ee e s abbaeeeesmbaeeeesnbaeeeesntbeeessbeeaanns 4-1
1] 4 oo TN Yo 1o ] o H RO OTPPPPRTPRPN 4-1
Y1 (N T 1] o 7= o 1 oY o S SRS 4-1
Water Quality Mitigation MEASUIES .......uuuiiiieeiieiiiiiiieet e e e s e st e e e e e s s s e e e e e e s asanraeeeeeeeeeaeannrens 4-1

5. WASTE MANAGEMENT IMPLICATIONS .. ..ottt ettt ettt e aae e snnaa e e s enneee s 5-1
T (o Xo [0 To3 T Y o PSR 5-1
Waste Control and Mitigation MEASUIES ......coiiiiiiiiiiie ettt e e e e eeeeas 5-1

6. ECOLOGICAL IMPACT ooiie ettt ettt ettt ettt e s sttt e e s st e e e s ttae e e s e ssbe e e e ssaeeeesnsseeeesnssaeaesneeens 6-1
Ta) (e To [¥To3 1T ) o H TP PEP TP PPRO 6-1
Ecological Mitigation MEASUIES ... ....uuuiiiiiiei ittt e e e e e et e e e e e e e e e nnn e e e e e e e e e e e annneeas 6-1
Ecological Monitoring and Audit REQUITEMENTS ......coiiiiiiiiiiiiiie et a e 6-4

7. LANDSCAPE AND VISUAL ...ttt ettt ettt ettt e e s sttt e e s snstee s s snsseeeesnsseeeesnnsaeas 7-1
1] 4 oo 1U Yo £ ] o RO PUPPPPTPRPN 7-1
Y oY Tl o] gl a¥e [l md=To [U TR =100 ]=1 oL SRR 7-1
Ao = U Lo g T =T T U =SS 7-2

8. ENVIRONMENTAL AUDIT cooiiittiit e ittt sttt ettt e sttt e sttt e e e st e e e sstaeaesassaeeessnsseeasansseeeesnssneeesnnsaens 8-1
ST (SN [ ] oT=T o £ o] o [P EUPTT PP PPPPPRPTP 8-1
Compliance with Legal and Contractual REQUIreMENtS.......cccvviiiiiiiieiiiiiee i 8-1
Environmental COmMPIAINTS.......oiiiiiiiiiiieiii et e e s st e e s sba e e e snaeees 8-2

i

MAUNSELL | AECOM



Agreement No. CE 50/2001

Drainage Improvement in Sha Tin and Tai Po
Design and Construction

Environmental Monitoring and Audit Manual

9 REPORTING ...ttt ettt ettt ettt skttt e e e sttt e e st b et e e sab b et e e am bt bt e e s bbb e e e s anbbeeeesbbeeeesnnnneeas 9-1
(1=t oY= T | PSR TPPPR 9-1
Baseling MONItOriNG REPOI ...occii i e e e e e e s e e e e e e e s e s raeeeeaeeeessnnenes 9-1
YT Y Nt A Y AN =T o T Y £ PSR 9-2
Quarterly EM&A SUMMArY REPOITS .oviiiieiiiiiiiiiieiiee e e e s ettt e e e e e s e s st e e e e e e e e s sannsaeaeeeeeeeseannnsrnneees 9-5
T U Y P AN =Y ATV = L= o o ] P 9-6
D=1 Q=T=T 011 o Lo PP PPPPOP 9-7
Interim Notifications of Environmental Quality Limit ExceedanCes ........ccccccouiiiiiiieeiieennninnnns 9-7

Appendices

Appendix A Implementation Schedule of Mitigation Measures
Appendix B Construction Stage Noise Monitoring Field Record Sheet
Appendix C Incident Report on Action Level or Limit Level Non-compliance

List of Tables

Table 2.1 Acceptable Noise Levels (ANLS)

Table 2.2 Noise Monitoring Stations during Construction Phase

Table 2.3 Action and Limit Levels for Construction Noise

Table 2.4 Event / Action Plan for Construction Noise

Table 2.5 Quieter PME Recommended for Adoption during Construction Phase

Table 2.6 Plant Inventory for the Low Impact Method

List of Figures

Figure 1.1 Location Plan for the Proposed Project
Figure 1.2 Project Organization for Environmental Management
Figure 2.1 Location of Construction Noise Monitoring Station
Figure 2.2 Typical Section of Proposed Temporary Barrier
Figure 2.3 Typical Design of Noise Enclosure

1}

MAUNSELL | AECOM



Agreement No. CE 50/2001

Drainage Improvement in Sha Tin and Tai Po
Design and Construction

Environmental Monitoring and Audit Manual

1.1

1.2

1.3

14

15

1.6

1.7

1.8

INTRODUCTION

Project Description

The Sha Tin and Tai Po Drainage Master Plan (DMP) Study, completed in October 1999, indicated
that certain stormwater drains and natural rivers/streamcourses in the Sha Tin and Tai Po areas did
not have the required hydraulic capacity to meet the flow requirements. To minimize the risks of
flooding and to cope with future developments as identified in the DMP Study, construction of river
channels, upgrading of existing stormwater drains, construction of flood pumping stations in the low-
lying areas and other minor drainage facilities were recommended.

Upon completion of the DMP Study, Drainage Services Department (DSD) of Hong Kong SAR
Government commissioned Maunsell Consultants Asia Ltd. (MCAL) to undertake Agreement No.
CE50/2001 (DS) Drainage Improvement in Sha Tin and Tai Po — Design and Construction
(hereinafter referred to as “the Assignment”), for implementing the drainage improvement works at
various locations as recommended by the DMP study to alleviate the potential flooding problems in
Sha Tin and Tai Po districts.

This manual presents the environmental monitoring and auditing requirements associated with the
proposed drainage improvement works in Shuen Wan (the Project), which comprises the following
five works items:

A Construction of a 1000m long 3m x 2.5m twin-cell box culvert along Tung Tsz Road

A Replacement of existing gates by automatic mechanical gates at the mouth of Wai Ha River
A Construction of a 280m long 1200dia. drainage pipe near Wai Ha Village

A Construction of a 260m long 2100dia. flood relief drain along Ting Kok Road

A Construction of a floodwater pumping station at Shuen Wan

An Environmental Impact Assessment (EIA) study has been conducted to provide information on the
nature and extent of potential environmental impacts pertinent to the construction and operation of
the Project. The findings are presented in a separate EIA Report.

Figure 1.1 shows the location of the Project.
Purpose of this Manual

As part of the EIA study, the purpose of this Environmental Monitoring and Audit (EM&A) Manual is
to provide guidelines for the setting up of an EM&A programme to check on compliance with the
environmental protection conditions, EIA Report recommendations, assess the effectiveness of the
recommended mitigation measures, and identify any need for additional mitigation measures or
remedial action. This Manual also outlines the monitoring and audit programme for the construction
and operation phases of the works proposed under the Project.

The EM&A Manual has been prepared in accordance with the requirements stipulated in Annex 21
of the Technical Memorandum on the EIA Process (EIAO TM).

This Manual contains the following information:
 Responsibilities of the Contractor, the Engineer or Engineer's Representative (ER),
Environmental Team (ET) and Independent Environmental Checker (IEC) with respect to the

EM&A requirements during the implementation of the Project.

< Information on the project organization and programming of construction activities.
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e Project construction schedule and necessary environmental monitoring and audit programme to
track environmental impacts.

 Requirements for the review of pollution sources and working procedures in the event of non-
compliance of the project’s environmental performance criteria.

e Environmental monitoring protocols and their technical requirements.
e Environmental auditing procedures.

e Requirements for the documentation of environmental monitoring and audit data, and
appropriate reporting procedures.

e Complaint resolution procedures.

For the purpose of this Manual, the ET leader, who should be responsible for and in charge of the
ET, should refer to the person or party delegated the role of executing the respective EM&A
requirements.

Project Implementation

The preliminary project programme for this Project is presented in Table 1.1.

Table 1.1 Preliminary Project Programme

Task Description Tentative/Actual Completion Date
Selection of the Scheme May 2005

Detailed Design of Works February 2007
Commencement of Works Contract December 2007
Completion of the Contract June 2010

Environmental Monitoring and Audit Requirements

The construction and operational phase environmental impacts of the Project were assessed, and
are presented in the EIA report on Drainage Improvement in Sha Tin and Tai Po — Design and
Construction. The EIA report has identified the recommended environmental mitigation measures to
minimize the potential adverse environmental impacts identified. An implementation schedule of the
recommended mitigation measures is also prepared as part of the EIA study and is provided in
Appendix A of this Manual.

Project Organisation

The proposed project organisation and lines of communication with respect to environmental
protection works are shown in Figure 1.2.

The general duties/responsibilities of various parties comprise the following:
Engineer or Engineer’s Representative (ER)

The term ER, refers to the organisation responsible for overseeing the construction works or
operation of the Project undertaken by various Contractors, and for ensuring that the construction
works are undertaken by the Contractors in accordance with the specification and requirements in
the Contract. The ER should:

A Monitor the Contractors’ compliance with contract specifications, including Environmental Permit
(EP) conditions, and the implementation and operation of the environmental mitigation
measures.

A Follow the requirements in the agreed Event / Action Plan in the event of any exceedance.

12 MAUNSELL | AECOM
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A Provide assistance to the ET as necessary in the implementation of the EM&A programme.
A Engage IEC services to audit EM&A works carried out by the ET.

A Require the Contractor to follow the agreed protocols or those in the contract specifications in
the event of exceedance or complaints.

The Contractor

The term “Contractor” should be taken to mean all construction contractors and sub-contractors,
working on site at any one time. Besides reporting to the ER, the Contractor should:

A Work within the scope of the relevant requirements in the contract and EP.

A Participate in site inspections undertaken by the ET and undertake any corrective actions as
necessary.

A Provide information / advice to the ET regarding works activities which may contribute to the
generation of adverse environmental conditions.

A Implement measures to reduce impact where Action and Limit levels are exceeded.

A Submit proposals on mitigation measures in case of exceedances of Action and Limit levels in
accordance with the Event / Action Plans.

A Follow the procedures for carrying out complaint investigation.
Independent Environmental Checker (IEC)

The IEC should advise the ER on environmental issues related to the Project, and should be
empowered to audit the environmental performance of construction.

The IEC should have at least 7 years’ local experience in EM&A and ecology, and one year of which
should be relevant to recent ecological survey / monitoring work in the Shuen Wan area. The IEC
should also have relevant professional qualifications, which should include being an Accredited
Monitoring Professional of the Hong Kong Institute of Environmental Impact Assessment (HKIEIA),
and have relevant project management experience. The appointment of the IEC is subject to the
approval of the ER. The IEC should be employed prior to the commencement of the construction of
the Project.

The main duty of the IEC is to carry out environmental audit of the project; this should include, inter
alia, the following:

A Review and audit all aspects of the EM&A programme.

A Validate and confirm the accuracy of monitoring results, monitoring equipment, monitoring
locations, monitoring procedures and locations of sensitive receivers.

A Carry out random sample check and audit on monitoring data and sampling procedures.
A Conduct random site inspection.

A Audit the EIA recommendations and requirements against the status of implementation of
environmental protection measures on site.

A Review the effectiveness of environmental mitigation measures and project environmental
performance.

A On a need basis, verify and certify the environmental acceptability of the Contractor's
construction methodology (both temporary and permanent works), relevant design plans and
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submissions under the EP. Where necessary, the IEC should seek the least impact alternative
in consultation with ET leader and the Contractor.

A Verify the investigation results of complaint cases and the effectiveness of corrective measures.
A Verify EM&A report that has been certified by the ET leader.
A Feedback audit results to ET according to Event and Action Plan in the manual.

A Conduct a specific monitoring programme of the compensatory ecological habitats. Details of
the monitoring requirements are set out in Section 6.16 of this Manual.

Environmental Team (ET)

The ET leader and the ET should be employed to conduct the EM&A programme and check the
Contractor's compliance with the Project’'s environmental performance requirements during
construction. The ET should be led and managed by the ET leader.

The ET leader should be an independent party from the Contractor and should possess at least 7
years’ local experience of EM&A and have relevant professional qualifications, which should include
being an Accredited Monitoring Professional of the Hong Kong Institute of Environmental Impact
Assessment (HKIEIA). The ET leader should have at least 3 years of experience in ecological
monitoring given ecological impact would be the key environmental issue of this Project. The
appointment of the ET is subject to the approval of the ER and the Director of Environmental
Protection.

Suitably qualified staff should be included in the ET, and resources for the implementation of the
EM&A programme should be allocated in time under the Contract, to enable fulfilment of the
requirements as specified in the EM&A Manual during construction and operation of the Project.

Duties of the ET are:

A Conduct sampling, analysis and statistical evaluation of monitoring parameters with reference to
the EIA study recommendations and requirements.

A Conduct environmental site surveillance.

A Audit of compliance with environmental protection, and pollution prevention and control
regulations.

A Monitor the implementation of environmental mitigation measures.

A Monitor compliance with the environmental protection clauses/specifications in the Contract.
A Review construction programme and comment as necessary.

A Review construction methodology and comment as necessary.

A Conduct complaint investigation, evaluation and identification of corrective measures.

A Liaise with IEC on all environmental performance matters, and timely submit all relevant EM&A
proforma for IEC’s approval.

A Provide advice to the Contractor on environmental improvement, awareness, enhancement
matters, etc. on site.

A Submit EM&A report timely to the Project Proponent and the Director of Environmental
Protection.
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1.23  Sufficient and suitably qualified professional and technical staff should be employed by the

respective parties to confirm full compliance with their duties and responsibilities, as required under
the EM&A programme for the duration of the Project.
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CONSTRUCTION NOISE

Introduction

In this section, the requirements, methodology, equipment, monitoring locations, criteria and
protocols for the monitoring and audit of noise impacts during the construction phase of the Project
are presented.

Methodology and Criteria

The construction noise level should be measured in terms of the A-weighted equivalent continuous
sound pressure level (Leg). Leg 30 minutesy Should be used as the monitoring parameter for the time
period between 0700 and 1900 hours on normal weekdays. For all other time periods, Leq (5 minutes)
should be employed for comparison with the Noise Control Ordinance (NCO) criteria.

Supplementary information for data auditing, statistical results such as L;o and Lgy should also be
obtained for reference. A sample data record sheet is shown in Appendix B for reference.

Whilst the Noise Control Ordinance (NCO) does not provide for the statutory control of construction
activities occurring on weekdays during normal working hours (i.e. Monday to Saturday inclusive
0700-1900 hours), a daytime standard of Laeq(30 minute) 75dB stipulated in Annex 5 of the
Technical Memorandum on Environmental Impact Assessment Process is used as the appropriate
criterion for all residential dwellings; while a daytime standard of Laeq(30 minute) 70dB was adopted
for all educational institutions during normal school days and Laeq (30 minute) 65dB during
examination periods.

The NCO provides statutory controls on general construction works during restricted hours (i.e.
1900-0700 hours Monday to Saturday and at any time on Sundays and public holidays). The ANLs
for evenings and holidays and for night-time are dependent on the Area Sensitivity Rating at the
NSR. The relevant ANLs are provided in Table 2.1.

Table 2.1 Acceptable Noise Levels (ANLS)
Time Period Area Sensitivity Rating
A B C
All days during the evening (1900-2300 hours) and 60 65 70
general holidays (including Sundays) during the day and 45 50 55
evening (0700-2300 hours) All days during the night-time
(2300-0700)

Monitoring Equipment

As referred to in the Technical Memorandum (TM) issued under the NCO, sound level meters in
compliance with the International Electrotechnical Commission Publications 651: 1979 (Type 1) and
804: 1985 (Type 1) specifications should be used for carrying out the noise monitoring. Immediately
prior to and following each noise measurement the accuracy of the sound level meter should be
checked using an acoustic calibrator generating a known sound pressure level at a known frequency.
Measurements may be accepted as valid only if the calibration level from before and after the noise
measurement agree to within 1.0 dB.

Noise measurements should not be made in the presence of fog, rain, wind with a steady speed
exceeding 5ms™ or wind with gusts exceeding 10ms™. The wind speed should be checked with a
portable wind speed meter capable of measuring the wind speed in m/s.
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The ET is responsible for the provision of the monitoring equipment. He should confirm that
sufficient noise measuring equipment and associated instrumentation are available for carrying out
the baseline monitoring, regular impact monitoring and ad hoc monitoring. All the equipment and
associated instrumentation should be clearly labelled.

Monitoring Locations

Based on the EIA study, four worst affected locations are designated for construction noise
monitoring as listed in Table 2.2 and illustrated in Figure 2.1. The status and location of noise
sensitive receivers may change after issuing this manual. If such cases exist, the ET Leader should
propose updated monitoring locations and seek approval from ER and agreement from the IEC and
EPD on the proposal.

Table 2.2 Noise Monitoring Stations during Construction Phase
Noise Monitoring Station Noise Monitoring Location
M1 14, Shuen Wan Chim Uk
M2 150, San Tau Kok
M3 31, Wai Ha
M4 Block 15, Treasure Spot Garden

When alternative monitoring locations are proposed, the monitoring locations should be chosen
based on the following criteria:

« Monitoring at sensitive receivers close to the major site activities which are likely to have noise
impacts;

< Monitoring at the noise sensitive receivers as defined in the Technical Memorandum;
e Assurance of minimal disturbance to the occupants during monitoring.

The monitoring station should normally be at a point 1 m from the exterior of the noise sensitive
facade and be at a position 1.2 m above ground. If there is a problem with access to the normal
monitoring position, an alternative position should be chosen, and a correction to the measurements
should be made. For reference, a correction of +3 dB(A) should be made to the free field
measurements. The ET should agree with the IEC and EPD on the monitoring position and the
corrections adopted. Once the positions for the monitoring stations are chosen, the baseline
monitoring and the impact monitoring should be carried out at the same positions.

Baseline Monitoring

The ET should carry out baseline noise monitoring prior to the commencement of the construction
works. The baseline monitoring should be measured for a continuous period of at least 14
consecutive days at a minimum logging interval of 30 minutes (as six consecutive Laeg, 5 min readings)
for daytime and 15 minutes (as three consecutive Laeq, smin readings) for evening time and night time.
The Leg, Lio @and Lgg should be recorded at the specified interval. A schedule on the baseline
monitoring should be submitted to the IEC and EPD for approval before the monitoring starts.

There should not be any construction activities in the vicinity of the stations during the baseline
monitoring. Any non-project related construction activities in the vicinity of the stations during the
baseline monitoring should be noted and the source and location recorded.

In exceptional cases, when insufficient baseline monitoring data or questionable results are obtained,
the ET should liaise with the EPD to agree on an appropriate set of data to be used as a baseline
reference and submit to the ER for approval.
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Impact Monitoring

Noise monitoring should be carried out at all the designated monitoring stations. The monitoring
frequency should depend on the scale of the construction activities. The following is an initial guide
on the regular monitoring frequency for each station on a weekly basis when noise generating
activities are underway:

e one set of measurements between 0700 and 1900 hours on normal weekdays.
In case of non-compliance with the construction noise criteria, more frequent monitoring, as
specified in the Action Plan in Table 2.4, should be carried out. This additional monitoring should be
continued until the recorded noise levels are rectified or proved to be irrelevant to the construction
activities.

Event and Action Plan

The Action and Limit levels for construction noise are defined in Table 2.3. Should non-compliance
of the criteria occur, action in accordance with the Action Plan in Table 2.4 should be carried out.

Table 2.3 Action and Limit Levels for Construction Noise
Time Period Action Level Limit Level
0700 - 1900 hours on normal | When one documented 75 dB(A)
weekdays complaint is received

*Acceptable Noise Levels for Area Sensitivity Rating of A/B/C.
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Table 2.4 Event / Action Plan for Construction Noise
EVENT ACTION
ET Leader IEC ER CONTRACTOR
Action Level 1. Notify IEC and Contractor. 1. Review the analysed results 1. Confirm receipt of | 1. Submit noise mitigation
2. Carry out investigation. submitted by the ET. notification of failure in proposals to IEC.
3. Report the results of investigation to the | 2. Review  the  proposed writing. 2. Implement noise
IEC, ER and Contractor. remedial measures by the | 2. Notify Contractor. mitigation proposals.
4. Discuss with the Contractor and Contractor and advise the ER | 3. Require  Contractor  to
formulate remedial measures. accordingly. propose remedial measures
5 Increase monitoring frequency to check 3. Supervise the implementation for the analysed noise
’ mitigation effectiveness of remedial measures. problem;
4. Check remedial measures
are properly implemented.
Limit Level 1. Notify IEC, ER, EPD and Contractor. 1. Discuss amongst ER, ET, [1. Confirm receipt of | 1. Take immediate action to
2. Identify source. and Contractor on the notification of failure in avoid further
3. Repeat measurements to confirm potential remedial actions. writing. exceedance.
findings. 2. Review Contractors remedial | 2. Notify Contractor. 2. Submit proposals for
4. Increase monitoring frequency. actions Whengver necessary | 3. Require Contractor to re_mc_edial acti(_Jns to IEC
5. Carry out analysis of Contractors to assure thelr effectiveness propose remedial measures Wlthl_n 3 working days of
working procedures to  determine and i a(ilwse the  ER for the analysed noise notification.
. L . rdingly.
possible mitigation to be implemented. accordingly problem. _ 3. Implement the agreed
6. Inform IEC, ER and EPD the causes | > o-PeMvise the | 4. Check remedial measures proposals.
" and actions taken for the exceedances. implementation of remedial properly implemented. 4. Resubmit proposals if
7. Assess effectiveness of Contractor's meastres. 5. If exceedance continues, problem sl not - under
" remedial actions and keep IEC, EPD consider what portion of the control.
and ER informed of the results ' work is responsible and [ 5. Stop the relevant portion
8 It d " ldd't' | instruct the Contractor to of works as determined
) ex;:e(_e ance stops, cease additiona stop that portion of work until by the ER untl the
monitoring. the exceedance is abated. exceedance is abated.
2-4
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Mitigation Measures
Good Site Practice

The following good site practices were recommended in the EIA study:

A Only well-maintained plant should be operated on-site and plant should be serviced regularly
during the construction program;

A Silencers or mufflers on construction equipment should be utilized and should be properly
maintained during the construction program;

A Mobile plant, if any, should be sited as far from NSRs as possible;

A Machines and plant (such as trucks) that may be in intermittent use should be shut down
between work periods or should be throttled down to a minimum;

A Plant known to emit noise strongly in one direction should, wherever possible, be orientated so
that the noise is directed away from the nearby NSRs; and

A Material stockpiles and other structures should be effectively utilised, wherever practicable, in
screening noise from on-site construction activities.

Adoption of Quieter PME

The EIA study recommended the use of quieter plants for the construction tasks proposed for the
Project. The quieter plants recommended are listed in the table below.

Table 2.5 Quieter PME Recommended for Adoption during Construction Phase

PME Reference SWL

Excavator / Loader BS C3/97 105

Dump Truck BS C9/39 103

Concrete Lorry Mixer BS C6/23 100

Vibratory Poker BS C6/32 100

Breaker, Excavator BS C8/12 106
Mounted (Hydraulic)

Vibratory Roller Noise data of Quality PME from 101

EPD Website

Use of Temporary Noise Barrier

Temporary noise barriers of about 3.5m high have been recommended in the EIA study for
screening of noise from the PMEs used for the construction of box culvert and site clearance. This
can achieve a 5 dB(A) reduction for movable plants and 10dB(A) for stationary plant, depending on
the line of sight that could be blocked by the barriers when viewed from the NSR.

Figure 2.2 shows the typical section of the proposed temporary noise barriers. The barriers should
be made of material of surface mass in excess of 7kg/m? to achieve the predicted screening effect.

Use of Quieter Alternative Construction Method

Quieter alternative construction method (hereinafter referred to as “the Low Impact Method”) has
been proposed in the EIA study. This method involves using PMEs with lower impact and generally
smaller in size, making it possible to be enclosed by noise enclosure which can further reduce the
noise emission levels. Table 2.6 presents the proposed PME for the Low Impact Method.

5 MAUNSELL | AECOM
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Table 2.6 Plant Inventory for the Low Impact Method

Construction Sub- PME Reference SWL

task

Pipe laying at Wai Ha

Excavation Hand-held breaker CNP024 108
Air compressor CNP002 102
Mini backhoe CNPO082 94

Pipe Laying Mini backhoe CNP082 94
Vibratory poker BSC6/32 100

Backfilling Vibratory poker BSC6/32 100
Vibratory roller EPD Website: 101

Quality PME

Noise Enclosures and Temporary Noise Barriers

Noise enclosure has been proposed in the EIA study to alleviate the construction noise impact. It
can be used for enclosing the PMEs (except mini backhoe) as listed in Table 2.6. For mini backhoe,
the roof panels of the noise enclosure should be removed when it is in use and the side panels
would form a temporary noise barrier (as illustrated in Figure 2.2) along the periphery of the works
area. The conceptual design of the noise enclosure is shown in Figures 2.3.

The noise enclosure should be made of materials with a surface mass of not less than 10kg/m? to
achieve the maximum screening effect. Openings should be provided at the side of the noise
enclosure facing towards the natural hillside and away from the NSRs for ventilation. The noise
enclosure should be designed to achieve at least 15dB(A) noise reduction for PME.

The implementation schedule for the recommended mitigation measures is presented in Appendix
A.
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3.1

3.2

3.3

3.4

3.5

3.6

AIR QUALITY

Introduction

This section presents the requirements, methodology, equipment, monitoring locations, criteria and
protocols for the audit of air quality impacts during the construction phase of the Project.

According to the EIA study, significant dust emission arising from the construction activities would
not be expected. With the implementation of mitigation measures as stipulated in the Air Pollution
Control (Construction Dust) Regulation, it would be unlikely that the Project would result in adverse
air quality impact on the representative ASRs.

Therefore, no air quality monitoring would be required during construction of the drainage
improvement works. It is recommended that auditing works during construction phase be carried
out to check that the Contractor has implemented the recommended mitigation measures to
minimize the construction dust impact.

Site Inspection

Weekly site audits should be carried out to inspect the construction activities and works areas in
order to confirm the recommended dust control mitigation measures are implemented and are
working effectively. The Contractor should be responsible for the implementation of the Air Pollution
Control (Construction Dust) Regulation and good site practices

Air Quality Mitigation Measures

Mitigation measures have been proposed in the EIA study, including the implementation of the Air
Pollution Control (Construction Dust) Regulation and good site practices. The practical measures
are summarized as below:

A Use of regular watering to reduce dust emissions from exposed site surfaces and unpaved road,
with complete coverage, particularly during dry weather;

A Use of frequent watering for particularly dusty static construction areas and areas close to ASRs;
A Tarpaulin covering of all dusty vehicle loads transported to, from and between site location;
A Establishment and use of vehicle wheel and body washing facilities at the exit points of the site;

A Routing of vehicles and positioning of construction plant should be at the maximum possible
distance from ASRs;

A Stockpiled excavated materials should be covered with tarpaulin, and should be removed off-
site within 24 hours to avoid any odour nuisance arising.

Upon receipt of an environmental complaint, or as part of the environmental audit, the Contractor
should liaise with the ET on some other mitigation measures, propose to ER for approval, and
implement the mitigation measures.
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4.1

4.2

4.3

4.4

4.5

WATER QUALITY

Introduction

The water quality assessment in the EIA study identified that no adverse impact would occur during
the construction and operation of the Project provided the recommended mitigation measures were
properly implemented. It is recommended that regular site inspections (at least weekly) be
undertaken to audit the construction activities and works areas in order to check the recommended
mitigation measures are properly implemented.

Site Inspection

Site inspection should be conducted at least weekly to inspect the construction activities and works
areas in order to check the recommended mitigation measures are properly implemented

Water Quality Mitigation Measures
Mitigation measures recommended for the construction and operation phases of the Project are

summarized below. The implementation schedule of the recommended water quality mitigation
measures is presented in Appendix A.

Construction Phase

Construction Run-off and Drainage

Mitigation measures should be implemented to control construction site runoff and drainage from the
works areas, and to prevent runoff and drainage water with high levels of suspended solids from
entering the Wai Ha River, fishponds and the receiving water body of Tolo Harbour.

The site practices outlined in ProPECC PN 1/94 “Construction Site Drainage” should be followed as
far as practicable during the drainage improvement works in order to minimise surface runoff and to
control erosion, and also to retain and reduce any suspended solids prior to discharge. These
practices include the following items and should be implemented as an erosion control plan during
the construction phase:

A Before commencing any site formation work, all sewer and drainage connections should be
sealed to prevent debris, soil, sand etc. from entering public sewers/drains.

A Temporary ditches should be provided to facilitate run-off discharge into appropriate
watercourses, via a silt retention pond. No site run-off should enter the fishponds at Shuen Wan.

A Sand/silt removal facilities such as sand traps, silt traps and sediment basins should be
provided to remove sand/silt particles from runoff to meet the requirements of the Technical
Memorandum standard under the Water Pollution Control Ordinance. The design of silt removal
facilities should be based on the guidelines provided in ProPECC PN 1/94. All drainage
facilities and erosion and sediment control structures should be inspected monthly and
maintained to attain proper and efficient operation at all times and particularly during rainstorms.

A Water pumped out from excavated pits should be discharged into silt removal facilities.

A During rainstorms, exposed slope/soil surfaces should be covered by a tarpaulin or other means,
as far as practicable. Other measures that need to be implemented before, during, and after
rainstorms are summarized in ProPECC PN 1/94.

A Exposed soil areas should be minimized to reduce potential for increased siltation and
contamination of runoff.
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