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Agreement No.CE 29/96, EIA and TIA Studies Final Report

Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road Environmental Monitoring and Audit Manual
1 INTRODUCTION
1.1 General

1.2

CES (Asia) Ltd, was commissioned by the Highways Department (HyD), Major Works Project
Management Office under Agreement CE29/96 to carry out the Environmental Impact Assessment
and MVA Asia Ltd, is the sub-consultant for the Traffic Impact Assessment for the "Flyover at Tai
Chung Kiu Road/Siu Lek Yuen Road" feasibility study.

Purpose of the Manual

The purpose of this Environmental Monitoring and Audit (EM&A) Manual is to guide the setup of
an EM&A programime to ensure compliance with the Environmental Impact Assessment (EIA) study
recommendations, to assess the effectiveness of the recommended mitigation measures and to
identify any further need for additional mitigation measures or remedial action. This Manual outlines
the monitoring and audit programme to be undertaken for the construction of the flyover at Tai
Chung Kiu Road/Siu Lek Yuen Road. It aims to provide systematic procedures for monitoring,
auditing and minimising environmental impacts associated with the construction works.

Hong Kong environmental regulations for air quality, water quality and noise, the Hong Kong
Planning Standards and Guidelines, and recommendations in the EIA study report on the project
"Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road" have served as environmental standards and
guidelines in the preparation of this Manual.

This Manual contains the following :

(a) duties of the Environmental Team (ET) with respect to the environmental monitoring and audit
‘ requirements during construction; 8

(b) information on project organisation and programming of construction actvities for the
project;

(© requirements with respect to the construction schedule and the necessary environmental
monitoring and audit programme to track the varying environmental impacts;

(d) definition of Action and Limit levels;
(e} estab_]ishment of event and action plans;

(&) requirements of reviewing pollution sources and working procedures required in the event
of non-compliance with environmental criteria; and

(g requirements of presentation of environmental monitoring and audit data and appropriate
reporting procedures.

Hereinafter, the term "Engineer” shall refer to the Engineer as defined in the Contract and the
Engineer’s Representative (ER), in cases where the Engineer's powers have been delegated to the ER,
in accordance with the Contract. The “ET leader”, who shall be responsible for and in charge of the
ET, shall refer to the person delegated the role of executing the environmental monitoring and audit
requirements.

CES (Asia) Ltd 1
EADATA\PROJECTS\B180\REPORTS\EM&A.02
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Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road Environmental Monitoring and Audit Manual
13 Background
1.3.1 The Proposed Project

Q3

Tai Chung Kiu Road is a major traffic link between Sha Tin and Ma On Shan. It carries traffic from
the Ma On Shan area to the Lion Rock Tunrel/Shing Mun Tunnel and other major traffic generators
in Sha Tin like the railway stations and the New Town Plaza.

With the development in Ma On Shan and the natural growth of traffic, it is anticipated that the
existing junction of Tai Chung Kiu Road and Siu Lek Yuen will be operating over capacity at 20% and
28% in the morning peak and evening peak respectively in the year 2001.

The construction of a single 2-lane flyover across the junction has been identified by the Ma On Shan
Area 77, 86B and 90B Potential Development Traffic Impact Study in June 1995 to improve the
junction capacity to cater for the growth in traffic. The Study Area is shown in Figure 1.1.

The proposed scope of the project comprises:
. a smgle 2-lane flyover of about 260m in length along Tai Chung Kiu Road over the junction

with Siu Lek Yuen Road; local road widening on both sides of Tai Chung Kiu Road near the
junction to accommodate the flyover;

. widening of a portion of the existing nullah bridge;
. modification to road junction layout and improvement to the signal control arrangement;
. noise mitigation measures, including noise barriers along the southern edge of the flyover

facing City One Shatin, the extent and scope is subject to review; and
. ancillary drainage works.
Mitigation Measures Recommended for the Operational Phase of the Proposed Project

The Environmental Impact Assessment Study included the analysis of traffic noise. The

. recommended mitigation measures as follows:

. 6m barrier with a cantilever to within 1m of the flyover centreline on the City One Estate side

of the flyover; and
. recdluction to a 4m vertical barrier after the road junction, up to Siu Lek Yuen Playground.

Further details can be found in the EIA of the Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road
Study, Final Report (Agreement No. CE 29/96) dated March 1998.

Sensitive Receivers Summary
The noise and air quality sensitive receivers include residential blocks of City One Shatin (mainly

Blocks 3, 4, 5, 6, 13, 14, 15), Belair Garden (mainly Block N), Ravana Garden, and two schools (Baptist
Lui Ming Choi Primary School (City One Shatin), and Leung Kui Kau Lutheran Primary School

CES (Asia) Ltd
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(Ravana Garden)). Recreational Users, induding the Siu Lek Yuen Road Playground/Bowling Greens
and the Floating Restaurant Garden are also air quality sensitive receivers.

Environmental Monitoring and Audit Requirements

The EM&A programme for this study, as identified in the EIA, involves baseline, impact and
compliance monitoring in the areas of:

. Noise;
. Air quality; and
. Water quality

The environmental monitoring and audit requirements recommended in the EIA are detailed in the
relevant sections of this report. Impacts at Sensitive Receivers (SRs) may be minimized to acceptable
levels according to Hong Kong environmental regulations provided environmental monitoring and
auditing and environmental mitigation measures are implemented. A summary of the environmental
mitigation measures recommended in the EIA are as follows (further elaboration on these mitigation
measures can be found in Sections 2.8, 3.7 and 4.6):

Noise Mitigation: Use of quietened equipment; restricted hours and appropriate programming
of construction work; use of acoustic screen; proper location, operation and
placing of noisy equipment.

Dust Mitigation: Periodic watering of site area; speed controls for vehicles on unpaved site
roads; vehicle wheel and body washing stations at exit point of site and public
roads; use of enclosures to contain spreading of dust; use of tarpaulins to
cover soil transferred in lorries.

Project Organization

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

Based on the organisation chart, the ET"s work will be reported directly to the Contractor, who wiil
liaise with the Highways Department via the ER. The Environmental Team shall comprise the
environmental monitoring tearn which shall be directly employed by the contractor and perform their
duties independently, and the environmental auditing team which shall be formed by appointing
resident site staff with relevant professional qualifications and appropriate auditing experience. The
environmental monitoring team shall provide all monitoring data to the environmental auditing team.
The ET leader shall have relevant professional qualifications, or have sufficient relevant EM&A
experience subject to approval of the ER.

CES (Asia) Ltd 3
EADATAV\PROJECT: S\BISMREPORTS\EM&A.02
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Figure 1.2 Project Organisation
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Report to

Report to

Report to

Appropriate staff, including air and noise spedalists, shall be included in the ET, under the
supervision of the ET Leader, to fulfil the EM&A duties of the ET Leader specified in this Manual.

The duties comprise the following:

(a) to monitor the various environmental parameters as required in the EIA study Final Report.

(b) to investigate and audit the Contractors’ equipment and work methodologies with respect to

' pollution control and environmental mitigation, and anticipate environmental issues for
proactive action before problems arise.

(© to audit and prepare audit reports on the envirorunental monitoring data and the site
environmental conditions; and
{d) to report on the environmental monitoring and audit results to the Contractor and the ER.

Appropriate resources shall be allocated by the Contractor to fulfil duties specified in this Manual.

The Environmental Protection Department’s (EPD) role, as indicated in Figure 1.2, is that of the
Enforcement Authority. They are responsible for enforcing environmental protection and pollution
control laws in Hong Kong, which the Contractor is legally bound to comply with.

Construction Programme

A tentative construction programme has been produced by HyD and is shown on Figure 1.3.
However, the Contractor shall provide the finalised programme to the ET prior to the commencement
of any work. The ET leader shall make reference to the actual construction works progress and
programme to schedule the EM&A works.

CES (Asia) Ltd 4
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D Activity Duration 1999 2000 2001
{months)
Oct (Nov jDec {Jan |[Feb |Mar |Apr |May |Jun |Jul |Aug jSept [Oct |[Nov |Dec |Jan |Feb |Mar |Apr |May [Jun [Jul {Aug }Sept

1 |Mobilisation and setting up 1

Road Widening and diversion of existing
2 iles 3

underground utilities
3 lWidening of existing nuflah bridge 8

3.1 Temporary work (sheet piling) 2

3.2 Piling 2

3.3 Pile cap 2

3.4 Pier and supersfructure 2

Diversion of existing underground utilities
4 : 5

under flyover footprint
5 [Construction of flyover 15

5.1 Piling 5

5.2 Pile cap 5

5.3 Pier and superstructure 1
6 Re-construction of at-grade carriageway 4

and ancillary work
7 |Demobilisation 1

e ' CES (ASIA) LIMITED
Tentative Construction Programme FIasaINe B180 oaE August 1997
peseRED Suki Chung cremaRa Figure 1.3
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2 AIR QUALITY

21 Air Quality Parameters

Monitoring and audit of Total Suspended Particulates (TSP) levels shall be carried out by the ET to
ensure that any deteriorating air quality could be readily detected and timely action taken to rectify
the situation.

One-hour and 24-hour TSP levels shall be measured to indicate the impacts of construction dust on
air quality. The 24-hour TSP levels shall be measured by following the standard high volume
sampling method as set out in the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50).
Upon approval of the ER, 1-hour TSP levels can be measured by direct reading methods which are
capable of producing comparable results as that by the high volume sampling method, to indicate
short event impacts.

All relevant data including temperature, pressure, weather conditions, elapsed-time meter reading
for the start and stop of the sampler, identification and weight of the filter paper, and other special
phenomena and work progress of the concerned site shall be recorded in detail. A sample data sheet
is shown in Table 2.3.

2.2 Monitoring Equipment
High volume samplers (HVS) in compliance with the following specifications shall be, provided by
the Contractor and shall be used for carrying out the TSP monitoring:
(a) 0.6-1.7 m*/min (20-60 SCFM) adjustable flow range;
()] equipped with a timing/control device with + 5 minutes accuracy for 24 hours operation;
(0 installed with elapsed-time meter with + 2 minutes accuracy for 24 hours operation;
(d) capable of providing a minimum exposed area of 406 cm? (63 in%);
(e) flow control accuracy: + 2.5% deviation over 24-hour sampling period;
® equipped with a shelter to protect the filter and sampler;
(e incorporated with an electronic mass flow rate controller or other equivalent devices;
(h)  equipped with a flow recorder for continuous monitoring
(@ provided with a peaked roof inlet;
) incorporated with a manometer;
S able to hold and seal the fllter paper to the sampler housing at horizontal position;
@ easy to change the filter; and
(m)  capable of operating continuously for 24-hour period.
The ET is responsible for provision of the monitoring equipment and carrying out the baseline
monitoring, regular impact monitoring and ad hoc monitoring. The HVSs shall be equipped with an
electronic mass flow controller and be calibrated against a traceable standard at regular intervals. All
the equipment, calibration kit, filter papers, etc. shall be clearly labelled.
Initial calibration of dust monitoring equipment shall be conducted upon installation and thereafter
at bi-monthly intervals. The transfer standard shall be traceable to the internationally recognised
primary standard and be calibrated annually. The calibration data shall be properly documented for
future reference. All the data shall be converted into standard temperature and pressure condition.
CES (Asia} Ltd 7
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The flow-rate of the sampler before and after the sampling exercise with the filter in position shall be
verified to be constant and be recorded inthe data sheet.

If the ET leader proposes to use a direct reading dust meter to measure 1-hr TSP levels, he shall
submit sufficdent information to the ER to prove that the instrument is capable of achieving
comparable results as the HVS and may be used for the 1-hr sampling. The instrument should also
be calibrated regularly, and the 1-hr sampling shall be determined periodically by HVS to check the

validity and accuracy of the results measured by direct reading method

Wind data monitoring equipment shall also be provided and set up at conspicuous locations for
logging wind speed and wind direction near to the dust monjtoring locations. The equipment
installation location shall be proposed by the ET Leader and agreed with the ER. For installation and
operation of wind data monitoring equipment, the following points shall be observed:

. the wind sensors shall be installed on masts at an elevated level 10m above ground so that
they are clear of obstructions or turbulence caused by any buildings;

. the wind data shall be captured by a data logger and to be downloaded for processing at least
once a month;

. the wind data monitoring equipment shall be re-calibrated at least once every six months;
and
. wind direction shall be divided into 16 sectors of 22.5 degrees each.

In exceptional situations, the ET leader may propose alternative methods to obtain representative
wind data upon approval from the ER.

Laboratory Measurement/Analysis

A clean laboratory with constant temperature and humidity control, and equipped with necessary
measuring and conditioning instruments, to handle the dust samples collected, shall be available for
sample analysis, and equipment calibration and maintenance. The laboratory should be HOKLAS
accredited.

If an independent site laboratory is set up or a non-HOKLAS accredited laboratory is appointed to
carry out the laboratory analysis, the laboratory equipment shall be approved by the ER and the
measurement procedures shall be witnessed by the ER. The ET Leader shall provide the ER with one
copy of the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50).

Clean filter paper, with no pin holes, of size 8"x10" shall be labelled before sampling, Filter paper
shall be conditioned in a humidity controlled chamber for 24-hours and pre-weighed prior to use in
any sampler.

After sampling, the filter paper loaded with dust shall be kept in a clean and tightly sealed plastic bag.
The filter paper should then be returned to the laboratory for reconditioning in a humidity controlled
chamber followed by precision weighing using an electronic balance which ,is capable of weighing
down to 0.1 mg. The balance shall be regularly calibrated against a traceable standard.

All the collected samples shall be kept in a good condition for 6 months before disposal.

CES (Asia) Ltd 8
FADATA\PROJECTS\BISO\REPORTS\EM& A 02
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Monitoring Locations

The dust sensitive receivers identified in the EIA study are shown in Figure 2.1. It is recommended
that station 5 is chosen as the suggested location for dust monitoring. This monitoring location
should not be considered contractually binding as the contractor may find practical reasons for
changing this when establishing the final locations. It should also be noted that the status and
locations of dust sensitive receivers may also change after the issue of this Manual. If such cases exist,
the ET Leader shall propose an updated monitoring location and seek approval from the ER.

If an alternative monitoring location is proposed the following criteria should be followed:-

. at the site boundary or such location close to the major dust emission source;
. close to the sensitive receptors; and
. take into account the prevailing meteorological conditions.

The ET Leader shall agree with the ER on the position of the HVS for installation of the monitoring
equipment. When positioning the samplers, the following points shall be noted:

(@ a horizontal platform with appropriate support to secure the samplers against gusty wind
should be provided;

(b) the distance between the sampler and an obstacle, such as buildings, must be at least twice
the height that the obstacle protrudes above the sampler;

(© a minimum of 2 metres of separation from walls, parapets and penthouses is required for
rooftop samplers;

& a minimum of 2 metres separation from any supporting structure, measured horizontally is
required;

{(e) - no furnace or incinerator flue is nearby;

® airflow around the sampler is unrestricted;

(g the sampler is more than 20 metres from the dripline;

) any wire fence and gate, to protect the sampler, should not cause any obstruction during
monitoring;

6 permission must be obtained to set up the samplers and to obtain access to the monitoring
stations; and

) a secure supply of electricity is available.

2.5 Baseline Monitoring

As part of the EIA study baseline monitoring was carried out in April 1997, the results of which are

presented in Appendix A. Nevertheless, baseline monitoring shall be required pror to the

commencement of any works. This baseline monitoring shall be carried out at the designated

monitoring location for 14 consecutive days prior to the commissioning of the construction works to

obtain daily 24-hr TSP samples.

During the baseline monitoring, there should not be any construction or dust generation activities in

the vicinity of the monitoring station.

In case the baseline monitoring cannot be carried out at the identified monitoring location during the

baseline monitoring period, monitoring at an alternative location, which can effectively represent the

baseline conditions at the impact monitoring locations, should be carried out upon the approval of

the ER.

CES (Asia) Ltd 9
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2.6

2.7

Ambient conditions may vary seasonally and shall be reviewed at quarterly intervals. When the
ambient conditions have changed and a rerun of the baseline monitoring is required to obtain
updated baseline levels, the monitoring should be scheduled for times when the contractor's
activities are not generating dust, at least in the proximity of the monitoring stations. The revised
baseline levels and air quality criteria shall be agreed with the ER.

Impact Monitoring

Impact monitoring shall be carried out throughout the construction period. For regular impact
monitoring, the sampling frequency of at least once in every six-days, shall be strictly observed at the
monitoring station for 24-hr TSP monitoring. For 1-hr TSP monitoring, the sampling frequency of
at least three times in every six-days should be undertaken when high dust impacts are anticipated.

The specific time to start and stop the 24-hr TSP monitoring shall be clearly defined and strictly
foliowed by the ET for each location.

In the event of non-compliance with the air quality criteria, more frequent monitoring as specified
in the Action Plan in Section 2.7 shall be conducted within 24 hours of the recorded exceedance. This
additional monitoring shall be continued until excessive dust emissions or the deterioration in air
quality is rectified.

Event and Action Plan for Air Quality
The baseline monitoring results form the basis for determining the air quality criteria, namely Action
and Limit levels, for the impact monitoring. Table 2.1 shows action and limit levels for air quality.

When exceedance of Action and Limit levels oceurs, recommended action shall be undertaken to
control environmental impacts to acceptable levels. The action plan is shown in Table 2.2.

Table 2.1 Action and Limit Levels for Air Quality

' Parameters L Mdonts

24 Hour TSP For baseline level < 108 ng/m3, Action level = average of baseline level plus 30% and 260
Level in pgfm?® Limit level

For baseline level > 108 ng/m® and baseline level < 154 pg/m?, Action level = 200 pg/m?
For baseline level > 154 pg/m®, Action level = 130% of baseline level

1 Hour TSP Level | For baseline level < 154 png/m?, Action level = average of baseline level plus 30% and 500
in pgims Limit level

For baseline level > 154 pug/m?® and baseline level < 269 pig/m?, Action level = 350 ng/m?
For baseline level > 269 pug/m?®, Action level = 130% of baseline level

CES (Asia) Ltd 10
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Table 2.2 Event/Action Plan for Air Quality
T Resporse.
Event - e TR
B B o BR + Conractor . -
ACTION
LEVEL
1. Exceedance 1. Identify source 1. Notify Contractor 1. Rectify any
for one 2. Inform ER 2. Check monitoring data and unacceptable practice
sample 3. Repeat measurement to Contractor's working methods 2. Amend working
confirm finding methods if appropriate
4. Increase monitoring
frequency to daily
2. Exceedance - 1. Identify source 1. Confirm receipt of notification of | 1. Submit proposals for
for two or 2. Inform ER failure in writing remedial acions to ER
more 3. Repeat measurements to 2. Netify Contractor within 3 working days
consecutive confirm findings 3. Check mondtoring data and of notification
samples 4, Increase monitoring Contractor's working methods ~ | 2. Implement the agreed
S frequency to daily 4. Discuss with Environmental proposals
5. Discuss with ER for Supervisor and Contractor on 3. Amend proposal if
remedial acions required potential remedial actions appropriate
6. If exceedance continues, 5. Ensure remedial actions properly
arrange meeting with ER implemented
7. If exceedance stops, cease
additional monitoring
LIMIT LEVEL
1. Exceedance 1. Identify source 1. Confirm receipt of notification of | 1. Take immediate action
for one 2. Inform ER failure in writing and avoid further
sample 3. Repeat measurement to 2. Notify Contractor exceedance
confirm finding 3. Check monitoring data and 2, Submit proposals for
4, Increase monitoring Contractor's working methods remedial actions to ER
frequency to daily 4. Discuss with Environmental Team within 3 working days
5. Assess effectiveness of Leader and Contractor potential of notification
Contractor's remedial remedial actions 3. Implement the agreed
actions and keep the ER 5. Ensure remedial acdons properly proposals
informed of the results implemented 4, Amend proposal if
appropriate
2. Exceedance 1. Identify source 1. Confirm receipt of notification of | 1. Take immediate action
for two or 2. Inform ER of the causes and failure in writing to avoid further
mare actions taken for the 2, Notify Contractor exceedance
consecutive exceedance 3. Carry out analysis of Contractor's | 2. Submit proposals for
samples 3. Repeat measurement to working procedures to determine remedial actions to ER
confirm findings possible mitigation to be within 3 working days
4. Increase monitoring implemented of notification
frequency to daily 4. Discuss amongst Environmental 3. Implement the agreed
5. Investigate the causes of Team Leader and the Contractor proposals
exceedance potental remedial actions 4, Resubmit proposals if
6. Arrange meeting with the | 5. Review Contractor's remedial problem still not under
ER to discuss the remedial actions whenever riecessary to control
actions to be taken assure their effectiveness 5. Stop the relevant
7. Assess effectiveness of 6. If exceedance continues, consider portion of works as
Contractor's remedial what portion of the work is determined by the ER
actions and keep the ER responsible and instruct the until the exceedance is
informed of the results Conlractor to stop that portion of abated.
8. If exceedance stops, cease work until the exceedance is

addidonal monitoting

abated

CES (Asia) Ltd
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28  Dust Mitigation Measures

The Contractor shall be responsible for the design and implementation of the following dust
suppression measures:

. Periodic watering of open site area;

. Imposition of speed controls for vehicles on unpaved areas, 8 kmh™ being the hrmt
recommended by EPD;

. If practical, implementation of vehicle wheel and body washing; and

. Deployment of tarpaulin to cover soil which is transported in lorries to and from the work
area.

If the above measures are not sufficient to restore the air quality to acceptable levels upon the advice
of the ET Leader, the Contractor shall liaise with the ET Leader on alternative mitigation measures,
and implement the mitigation measures upon approval by the ER.

CES (Asia) Ltd 12
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Table 2.3 Data Sheet for TSP Monitoring

Monitoring Location
Details of Location
Sampler Identification
Date & Time of Sampling
Elapsed-time Start (min,)
Meter Reading Stop (min.)
Total Sampling Time (min.)
Weather Conditions
Site Conditions
Pi (mmHg)
Initial Flow . "
Rate, Qsi o O
Hi (in.)
Qsi (Std.m?
Pf (mmHg)
Flnal F].OW o
Rate, Qsf - L] ¢C)
Hf in.)
Qsf  (Std. m®)
Average FlowRate  (Std. m%
Total Volume  (Std. m?)
Filter Identification No.
Initial Wt. of Filter (g)
Binal Wt. of Filter (®
Measured TSP Level  (pug/m®)
Name & Desi n Signature Date
Field Operator:
Laboratory Staftf:
Checked by:
CES (Asia) Ltd 13
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3 NOISE
3.1 Noise Parameters

3.2

3.3

The construction noise level shall be measured in terms of the A-weighted equivalent continuous
sound pressure level (Leq). Leq(30 min) shall be used as the monitoring parameter for the time
period between 0700-1900 hours on normal weekdays. Should monitoring be required for any other
time periods, Leq(5 min) shall be measured for comparison with the NCO criteria.

As supplementary information for data auditing, statistical results such as L;, and Ly, shall also be
obtained for reference. A sample data record sheet is shown in Table 3.3 for reference.

Monitoring Equipment

Sound level meters, which comply with the International Electrotechnical Commission Publications
651: 1979 (Type 1) and 804: 1985 (Type 1) specifications and acoustic calibrators shall be provided by
the Contractor and used for the monitoring of site activities related to this Contract. The accuracy of
the sound level meter shall be checked using an acoustic calibrator generating a known sound
pressure level at a known frequency, immediately prior to and following each noise measurement.
Measurements may be accepted as valid only if the calibration level from before and after the noise
measurement are accurate to within 1.0dB.

Noise measurements should not be made in the presence of fog, rain, wind with a steady speed
exceeding 5ms”, or wind with gusts exceeding 10 ms™. The wind speed shall be checked with a
portable anemometer capable of measuring the wind speed in ms™.

The ET Leader is responsible for the provision of the monitoring equipment. He shall ensure 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 shall be dearly labelled.

Monitoring Locations

The noise sensitive receivers identified in EIA study are shown in Figure 3.1. Any of these locations
would be suitable for noise monitoring. These monitoring locations should not be considered to be
contractually binding. Should the contractor find that there are practical reasons for changing these
the details should be presented to the ET prior to seeking agreement of the final locations from ER.
The status and locations of noise sensitive receivers may change after issuing this Manual. Any
alternative monitoring location proposed should be chosen based on whether it is close to the major
site activities which are likely to have noise impacts. Should any monitoring site be located in close
proximity to the sensitive receiver, care should be taken to avoid disturbance to the occupants during
monitoring.

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

CES (Asia) Ltd 15
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34 Baseline Monitoring

3.5

3.6

As part of the EIA study baseline noise monitoring was carried out in April 1997, the results of which
are presented in Appendix A. Nevertheless, further baseline monitoring shall be required prior to the
commencement of any works. The ET Leader shall carry out baseline noise monitoring, at all of the
sensitive receiver locations indicated in Figure 3.1, prior to the commencement of the construction
works relevant to this Contract. The baseline monitoring shall be carried out daily for a period of at
least two weeks and a schedule of the baseline monitoring shall be submitted to the ER for approval
before the monitoring starts. This monitoring shall include the following:-

. 2 measurements of Leq(30 min) during the time period 0700-1900 (i.e. 30 minutes x 2
occasions x 9 receiver locations = 9 hours total monitoring time)

. 3 consecutive measurements of Leq (5 min) during the period 1900 - 2300 (i.e. 15 minutes x
9 receiver locations = 2.25 hours total monitoring time)

. 3 congecutive measurements of Leq (5 min) during the period 2300~ 0700 (i.e. 15 minutes x

9 receiver locations = 2.25 hours total monitoring time)

In exceptional cases, when insufficient baseline monitoring data or questionable results are obtained,
the ET Leader shall liaise with the ER to agree on an appropriate set of data to be used as a baseline
reference. The nine receiver locations are recommended to include: Belair Garden, Ravana Garden,
Shatin City One blacks 3, 4, 5, 6, 13, 14, and 15.

Impact Monitoring

Noise monitoring shall be carried out, for one 30 minute period three times per week on separate
days (i.e. 30 minutes x 2 locations x 3 times per week = 3 hours per week) when there is ongoing
construction activity, at a minimum of two locations. These two locations shall be chosen according
to'which are closest to ongoing construction activities. Additionally, noise monitoring (Leq (30 min))
shall be carried out at the two schools in the vicinity during the school examination periods. The ET
Leader shall liaise with the school's personnel and the Examination Authority to ascertain the exact
dates and times of all examination periods during the course of the contract.

In case of non-compliance with the construction noise criteria, more frequent monitoring as specified
in the Action Plan in Section 3.6 shall be carried out. This additional monitoring shall continue until
the recorded noise levels are rectified or proved to be unrelated to the construction activities.

Event and Action Plan for Noise

The Action and Limit levels for construction noise are defined in Table 3.1. Should non-compliance
of the criteria occur, the Action Plan, in Table 3.2, shall be implemented.

CES (Asia) Ltd 16
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Table 3.1 Action and Limit Levels for Construction Noise
R Time Period Action’ 0 f 07 Limit ]
0700-1900 hrs on normal weekdays 75* dB(A)
0700-2300 hrs on holidays; and 1900- ‘C’}f;f; o i‘:gg‘;’;‘fﬁ‘*d 60/65/70** dB(A)
2300 hrs on all other days
2300-0700 hrs on all days 45/50/55** dB(A)

* reduce to 70 dB(A) for schools and 65 dB(A) during school examination periods.
o to be selected based on Area Sensitivity Rating.

Table 3.2

Event/Action Plan for Construction Noise

. Notify Contractor

mitigation measures. Increase
monitoring frequency to check
mitigation effectiveness

Action |1 1. Submit noise mitigation proposals
Level [ 2. Analyse investigation to Environmental Team Leader/
3. Require Contractor to propose measures Engineer's Representative
for the analysed noise problem 2. Implement noise mitigation
4. Increase monitoring frequency to check proposals
mitigation effectiveness
Limit | 1. Notify Contractor 1. Implement mitigation measures
Level | 2. Require contractor to implement 2. Prove to Environmental Team

Leader ER effectiveness of
measures applied

3.7 Noise Mitigation Measures

The EIA report has recommended construction noise control and mitigation measures. The
Contractor shall be responsible for the design and implementation of the following measures
recommended in the EIA.

. Use of quietened equipment and screening for all construction works whenever appropriate;
. Construction work to be restricted to normal weekdays, between 0700-1900 hour;
. When night time work is involved, nearby residents should be notified in advance of the

planned operations and informed of progress. Residents shall be provided with a telephone
number/contact person with whom they can register complaints concerning noise nuisance;
* Proper location, operation and placing of noisy equipment; and
. Proper programming of construction activities.

If the above measures are not sufficent to restore the construction noise quality to an acceptable level
upon the advice of ET Leader, the Contractor shall liaise with the ET Leader on some other mitigation
measures, propose any changes to the ER for approval, and carry out the required mitigation

measures.

CES (Asia) Ltd
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Table 3.3

Noise Monitoring Field Record Sheet

Monitoring Location

Description of Location

Date of Monitoring

Measurement Start Time

(htumm)

Measurement Time Length  (min.)

Noise Meter Model/Identification

Calibrator Model/Identification

Ly  (dB(A)

Measurement
Results

Lo  (dB(A)

Leq (dB(A))

Monitoring

Major Construction Noise Source(s) During

Other Noise Source(s) During Monitoring

Remarks
Name & Designation ignatur Date
Recorded By
Checked By
CES (Asia) Ltd 18
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4 WATER QUALITY
4.1 Water Quality Parameters

Monitoring for dissolved oxygen (DO), temperature, turbidity, suspended solids (SS), shall be
undertaken at designated monitoring stations. The purpose of which is to ensure that any
deterioration in water quality can be readily detected and timely action can be taken to resolve any
problems. Also monitoring for temperature, pH, S5 and il & grease at the outlets of sedimentation
tanks should be carried out. It should be noted that DO, temperature, turbidity and pH should be
measured in-situ and the remaining parameters assayed in a laboratory.

In association with the water quality parameters, other relevant data shall also be measured, such as
monitoring location/position, time, weather conditions, and any special phenomena and description
of work underway at the construction site etc.

4.2 Monitoring Equipment
The following equipment and facilities shall be provided by the Contractor and used for the
monitoring of water quality impacts:
421 Dissolved Oxygen and Temperature Measuring Equipment
(a) The instrument should be portable and weatherproof using a DC power source. The
equipment should be capable of measuring:
- a DO level in the range of 0-20 mg/l and 0-200% saturation; and
- a temperature of between 0-45 degree Celsius.
(b) It should have a membrane electrode with automatic temperature compensation complete
with a cable.
422 Turbidity Measurement Instrument
The instrument should be a portable, weatherproof, and use a DC power source. It should have a
photoelectric sensor capable of measuring turbidity between 0-1000 NTU, such as a Hach model
2100P or a similar approved instrument. )
423 Sample Containers and Storage
(@ Water samples for SS analysis should be stored in high density polythene bottles with no
. preservative added, packed in ice (cooled to 4°C without being frozen), delivered to the
laboratory, and analysed as soon as possible after collection.
(b Water samples for oil & grease measurement should be stored in giass bottles, acidified to pH
2 or lower with 1:1 HC, packed inice (cooled to 4°C without being frozen), and delivered
to the laboratory as soon as possible after collection.
424 Calibration of In-Situ Instruments
All pH meters, DO meters and turbidimeters shall be checked and calibrated prior to use. DO meters
and turbidimeters shall be calibrated by a laboratory accredited under HOKLAS or any other
international accreditation scheme, and subsequently re-calibrated at 3 monthly intervals throughout
CES (Asia) Lid 20
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425

43

43.1

4.4

all stages of the water quality monitoring. Responses of sensors and electrodes shall be checked with
certified standard solutions before each use. Wet bulb calibrations for all DO meters shall be carried
out before measurement at each monitoring location.

For the on site calibration of field equipment, BS 127:1993, "Guide fo field and on-site test methods for
the analysis of waters" should be observed.

Laboratory Measurement/Analysis

Analysis shall be carried out in a HOKLAS or other international accredited laboratory. If a site
laboratory is set up or a non-HOKLAS or non-international accredited laboratory is hired for carrying
out the laboratory analysis, the laboratory equipment, analytical procedures, and quality control shall
be approved by the ER.

Sample volume and maximum storage time for each analytical parameter carried out in the laboratory
are shown below in Table 4.1

Table 4.1 Water Sample Handling Requirements

Analytical | Sample Volume | Storage ‘| Maximum Storage Time After |
Parameter |  Taken(ml) . | Temperature | - Sampling-
SS 500 4°C 24 hours
Oil & Grease 1000 4°C 7 days

Each sample shall be analysed in accordance with the APHA Standard Methods for the Examination
of Water and Wastewater, 18th edition, or an equivalent method approved by the ER. If in-house or
non-standard method is proposed, details of the method verification may be required to be submitted
to the ER, In any drcumstance, the sample testing shall comply with a comprehensive quality
assurance and quality control programme. The laboratory should be prepared to demonstrate the
quality programmes to the ER when requested.

Monitoring Locations

Surface Water

Water quality monitoring should be undertaken at all discharge points from the works area, which
are normally outlets of the sedimentation tanks or desilting pits. The actual number of monitoring
stations depends on the number of discharge points and may vary as construction proceeds.

Impact Monitoring

During the course of the construction works, water samples at the discharge points shall be collected
three days per week and tested for pH and SS, and sampled once per week for cil and grease analysis.

CES (Asia) Ltd 21
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45  Event and Action Plan for Surface Water Quality

4.6

All effluent subject to control by the TM are required to be licensed. Therefore, the discharges shall
be required to comply with the effluent standard of effluent discharged into Tolo Harbour Coastal
Waters and is shown in Table 4.2.

Table 4.2 Selection of Effluent Standards Discharged into Coastal Waters of Tolo Water

Control Zone
Measurement Parameter .. .l EffluentStandard = 0 o
pH 6-9 (pH units)
Suspended solids 30 {mg/)
Oil & Grease 20 (mg/)

Source: Technical Memorandum on Effluent Standards, Table 7

Water Quality Mitigation Measures

The ER and the Contractor shall comply with the Practice Note for Professional Persons with regard
to site drainage (ProPECC PN 1/94). Specifically, the following mitigation measures should be
undertaken, where applicable, to minimize the impact on water quality during construction:

. Construction of the foundations for the deck above the nullah, and its related flow diversion
works, should be carried out carefully to prevent contaminants from entering the Nullah.
Potential impact from activities that would not be protected by sheet piles should be reduced
by a stringent programme and careful Himing of the activities. Itis recommended to shorten
the duration of these activities as much as possible in order to mitigate the impacts;

. For site areas that are close to the Nullah and are not enclosed by sheet piles, it is
recommended to construct a silt fence along the boundary of the nullah to trap any silts/
sediments from accidentally entering into the waters of the nullah;

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

. Site surface runoff should be settled to remove sand/silt before it is discharged into the
existing storm drains. It is recommended that the sand/silt removal facilities (silt traps,
sediment basins) and oil interceptors should be carefully planned to ensure that they would
be installed at appropriate locations to capture all surface water generated on site. It is also
recommended that, where necessary, temporary catchpits and perimeter channels be
constructed in addition to the existing channel system within the site prior to the site
formation works and earthworks;

. Wastewater generated from concreting, cleaning of works and similar activities should not
be discharged into the stormwater drains. It is recommended this wastewater should be
discharged into foul sewers, after the removal of settleable solids, and pH adjustment as
necessary;

CES (Asia) Ltd 22
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. Sand traps, oil interceptors and other pellution prevention installations should be properly
cleaned and maintained;

. Open stockpiles should be covered with tarpaulin or similar materials to avoid weather
erosion which may wash fines into stormwater during the wet season, and prevent dust
arisings during the dry season;

. Any wash-water from the wheel washing basins located at each site exit should have sand
and silt settled out before discharging into storm drains; and

. Al fuels should be stored in bunded areas such that spillage can be easily collected;

With the above mitigation measures properly undertaken, the potential water quality impact of the
scheme should be local and minimal.

Table 4.3

Event and Action Plan for Surface Water Quality

| ETleader " o

“{onitracior

Limnit level being
exceeded by one
sampling day

1

W

Repeat in-situ measurement to
confirm findings;

. [dentify source(s) of irmpact;
. Inform contractor;
. Check monitoring data, all plant,

equipment and Contractor's

. Inform the Engineer and

confirm notification of the non-
compliance in writing;

. Rectify unacceptable practice;
. Check all plant and equipment;
. Consider changes of working

. Discuss with ET and

. Request Contractor to

Contractor on the proposed
mitigation measures;

critically review the working
methods;

working methods; methods; . Make agreement on the
5. Discuss mitigation measures with | 5. Propose mitigation measures to mitigation measures to be
ER and Contractor; ER within 3 working days and implemented; and
6. Ensure mitigation measures are discuss with ET and ER; and . Assess the effectiveness of the
implemented; and 6. Implement the agreed implemented mitigation
7. Increase the monitoring mitigation measures. measures.
frequency to daily untl no
exceedance of Limit level.
Lirnit level being | 1. Repeat in-situ measurement to 1. Inform the Engineer and . Discuss with ET and
exceeded by confirm findings; confirm notification of the non- Contractor on the proposed
more than two 2, Identify source(s) of impact; compliance in writing; mitigation measures;
consecutive 3. Inform contractor; 2. Rectify unacceptable practice; . Request Contractor to
sampling days 4. Check monitoring data, ali plant, | 3. Check all plant and equipment; critically review the working
equiprment and Contractor's 4. Consider changes of working methods;
working methods; methods; . Make agreement on the
5, Discuss mitigation rmeasures with | 5. Propose mitigation measures to mitigation measures to be
ER and Contractor; ER within 3 working days and implemented;
6. Ensure mitigation measures are discuss with ET and ER; . Assess the effectiveness of the
implemented; and 6. Implement the agreed implemented mitigation
7. Increase the monitoring mitigation measures; and measures; and
frequency to daily until no 7 Asdirected by the Engineer, to . Consider and instruct, if
exceedance of Limit level for two slow down or to stop all or part necessary, the Contractor to
consecutive days. of the marine work or slow down or to stop all or

construction activities.

part of the marine work until
1o exceedance of Limit level,
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5 SITE ENVIRONMENTAL AUDIT |
51 Site Inspections

Site inspections provide a direct means to trigger and enforce specified environmental protection and
pollution control measures. The ER, ET and Contractor shall cooperate by following a site inspection
procedure. The deployment of a routine set inspection procedure will assist in checking the,
implementation of the appropriate environmental protection and pollution control mitigation
measures, and the existence of deficiencies that will trigger the action and limit requirements.

The ET Leader is responsible for the formulation of the environmental site inspection, establishment
of the deficiency and action reporting system, and for carrying out the site inspection works. The
proposal for site inspection shall be submitted to the Contractor for agreement and to the ER for
approval within 21 days of the construction contract commencement and will include details of the
site inspection logistics, and the deficiency and action reporting procedures.

Site inspections shall be carried out at least once per week and the areas of inspection shall not be
limited to the environmental situations, pollution control and mitigation measures within the site.
The inspection shall also review the environmental situations outside the site area, which are likely
to be affected, directly or indirectly, by the site activities. The ET Leader shall make reference to the
following information in conducting the inspection:

. EIA recommendations on environmental protecdon and pollution control mitigation
measures;
. works progress and programime;

. individual works methodology proposals (which shall include proposals of associated
pollution control measures);

. the contract specifications on environmental protection;

. the legal framework regarding relevant environmental protection and pollution control
requirements; and

. previous site inspection information.

The Contractor shall be required to inform the ET Leader of all relevant information relating to the
construction contract in order for him to carry out the site inspections effectively. The inspection
results and associated recommendations on improvements to the environmental protection and
pollution control works shall be submitted to the ER and the Contractor within 24 hours. Thus
ensuring that all parties are informed of any deteriorating environmental condition so that immediate
action can be taken. The Contractor shall follow the procedures and time-frame stipulated in the
environmental site inspection, deficiency and action reporting system formulated by the ET Leader,
and shall report any remedial measures following the site inspections:

Ad hoc site inspections shall also be carried out if significant environmental problems are identified.
Inspections may also be required subsequent to receipt of environmental complaints, or as part of the
investigation work, as specified in the Action Plan for environmental monitoring and audit.

-
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52

53

Compliance with Legal and Contractual Requirements

In addition to the environmental protection and pollution control laws in Hong Kong there are
contractual environmental protection and pollution control requirements which the construction

activities shall comply with.

In order that the works are in compliance with the contractual requirements, all the works method
statements submitted by the Contractor to the ER for approval shall be sent to the ET Leader for
vetting to check whether sufficient environmental protection and pollution control measures have

been included.

The ET Leader shall also review the progress and programme of the works to ensure that relevant
environmental laws have not been violated, and any foreseeable potential for violating the laws can

be prevented.

The Contractor shall regularly copy relevant documents to the ET Leader so that the checking work
can be carried out. The documents shall at least include the updated Work Progress Reports, the
updated Works Programme, the application letters for the various licence/permits under the
environmental protection laws, and all the valid licence/permit. A site diary shall also be made
available for the ET Leader's inspection upon his request.

After reviewing the document, the ET Leader shall advise the ER and the Contractor of any non-
compliance with the contractual and legislative requirements on environmental protection and
pollution control for them to take follow-up actions. If the ET Leader's review concludes that the
current status on licence/permit application and any environmental protection and pollution control

preparation works may not cope with the works programme or may result in potential violation of

environmental protection and pollution control requirements by the works in due course, he shall
advise the Contractor and the ER accordingly.

Upon receipt of the advice, the Contractor shall undertake immediate action to remedy the situation.
The ER shall follow up to ensure that appropriate action has been taken by the Contractor in order
that the environmental protection and pollution control requirements are fulfilled.

Environmental Complaints

Complaints shall be referred to the ET Leader who shall initiate the complaint investigation
procedure. The Complaints Procedure, actioned by the ET Leader shall include the following:

. log complaint and date of receipt onto a complaint database;

. investigate the complaint to determine its validity, and to assess whether the source of the
problem is due to works activities;

. if a complaint is valid and due to site activities, identify the source of the problem;

. identify mitigation measures if required and advise the Contractor accordingly;

. review and check the Contractor's response to the recommended mitigation measure;

» . investigate all stages of remedial work and update relevant parties on the resultant situatiory

. if the complaint was referred by EPD, inform EPD on the status of the complaint investigation
and the follow-up action within the time frame assigned by EPD;

CES (Asia) Ltd 25
FADATA\PROJECTS\B1SO\REPORTS\EM&:A 02




Agreement No.CE 29/96, EIA and TIA Studies Final Report

Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road Environmental Monitoring and Audit Manual
. undertake additional monitoring and audit to verify the situation if necessary, and continue
with mitigation and monitoring until the ET Leader is satisfied that the complaint will not
recut;
. report the investigation results and the subsequent actions to the source of complaint or

report to the complainant directly, whichever is the most appropriate. (If the source of the
complaint is EPD, the results should be presented within the time frame assigned by EPD);
and ‘

. record the complaint, investigation details, the subsequent actions and the outcome in the
monthly EM&A reports.

During the complaint investigation procedure, the Contractor and ER shall cooperate with the ET
Leader in providing all the necessary information and assistance for completion of the investigation.
If mitigation measures are identified in the investigation, the Contractor shall promptly carry out the
mitigation. The ER shall enforce all remedial requirements to ensure that the measures have been
carried out by the Contractor.

CES (Asia) Ltd 26
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6 REPORTING

6.1 General

Report presentation methods shall be agreed with the ER, which may be in the format of an electronic
medium. The following reports'shall be provided by the Contractor:

. Baseline monitoring report;
. Monthly EM&A reports; and
. Quarterly EM&A summary report.

These reports shall be submitted to the following parties, in the form agreed with the ER, through the
Environmental Auditing Team. The number of copies are subject to review by the ER:

Highways Department (1 copy);

Contractor (1 copy);

Environmental Auditing Team (1 copy); and
Environmental Protection Department (3 copies).

6.2 Baseline Monitoring Report
A Baseline Environmental Monitoring Report shall be prepared and submit by the ET Leader within
10 working days of completion of the baseline monitoring. Copies of the Baseline Environmental
Monitoring Report shall be submitted to each of the two parties: the Contractor, and the Client
Department. The ET Leader shall liaise with the relevant parties on the exact number of copies
required.
The baseline monitoring report shall include at least the following:
(a) up to half a page executive summary;
(b) brief project background information;
(c) drawings showing locations of the baseline monitoring stations;
(d) monitoring results (in both hard and diskette copies) together with the following information:
- monitoring methodology;
- equipment used and calibration details;
- parameters monitored;
- monitoring locations (and depth); and
- monitoring date, time, frequency and duration.
(e) details on influencing factors, including:
- major activities, if any, being carried out on the site during the period;
- weather conditions during the pericd; and
- other factors which might affect the results.
(3] determination of the Action and Limit Levels for each monitoring parameter and statistical
analysis of the baseline data;
(g revisions for inclusion in the EMé&A Manual; and
(h) comments and conclusions.
CES (Asia) Ltd 27
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6.3

6.3.1

Monthly EM&A Reports

The results and findings of all EM&A work required in the Manual shall be recorded in the monthily
EM&A reports prepared by the ET Leader. The EM&A report shall be prepared and submitted within
10 working days of the end of each reporting month, with the first report due in the month after
construction commences. Each monthly EM&A report shall be submitted to the Client Department
and the Contractor. Before submission of the first EM&A report, the ET Leader shall liaise with the
parties on the exact number of copies and format of the monthly reports.

The ET leader shall review, every 6 months or on a as needed basis, the number and location of
monitoring stations and parameters of monitor. This is to ensure incorporation of any changes in the
surrounding environment and nature of works in progress.

First Monthly EM&A Report
The first monthly EM&A report shall include at least the following :

(&) 1-2 pages executive summary; ,

(b)  basic project information including a synopsis of the project organisation, programme and
management structure, and the work undertaken during the month;

(©) a brief summary of EM&A requirements including:

- all monitoring parameters; ‘

- environmental quality performance limits (Action and Limit levels);

- Event-Action Plans;

- environmental mitigation measures, as recommended in the project EIA study final
report;

- environmental requirements in contract documents;

{d) advice on the implementation status of environmental protection and pollution control/
mitigation measures, as recommended in the project EIA study report, summarised in the
updated implementation schedule;

(e) drawings showing the project area, any environmental sensitive receivers and the locations
of the monitoring and control stations;

6 monitoring results (in both hard and diskette copies) together with the following information;
- monitoring methodology
- equipment used and calibration details
- parameters monitored
- ' monitoring locations (and depth)

- monitoring date, time, frequency, and duration;

(8 graphical plots of trends of monitored parameters over the past four reporting periods for
representative monitoring stations annotated against the following:
- major activities being carried out on site during the period;

- weather conditions during the period; and
- any other factors which might affect the monitoring results;

¢)) a summary of non-compliance (exceedances) of the environrmental quality performance limits
{Action and Limit levels);

)] a review of the reasons for and the implications of non-compliance including review of
pollution sources and working procedures;

(k) a description of the actions taken in the event of non-compliance and deficiency reporting
and any follow-up procedures related to earlier non-compliance;
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(m)

a summary record of all complaints received (written or verbal) for each media, including
locations and nature of complaints, liaison and consultation undertaken, actions and follow-
up procedures taken and summary of complaints; and

An account of the future key issues as reviewed from the works programme and work method
statements.

6.3.2 Subsequent EM&A Reports

The subsequent monthly EM&A reports shall include the following :

(a
(b

©
(d)

(e)

(®
()

Title Page

Executive Summary (1-2 pages)

- Breaches of action and limit levels

- Complaint Log

- Reporting Changes

- Future potential key issues

Contents Page

Environmental Status _

- Drawing showing the project area, any environmental sensitive receivers and the
locations of the monitoring and control stations

- . Summary of non-compliance with the environmental quality performance limits

- Summary of complaints

Environmental Issues and Actions

- Review key issues carried forward and any follow-up procedures related to earlier
non-compliance (complaints and deficiencies)

- Description of the actions taken in the event of noncompliance and deficiency
reporting

- Recommendations (should be specific and target the appropriate party for action)

- Implementation status of the mitigatory measures and the corresponding effectiveness
of the measures

Anticipated Future Key Issues

Appendlx
Action and Limit levels

- Graphical plots of trends of monitored parameters at key stations over the past four
reporting periods for representative monitoring stations annotated against the
following:
D major activities being carried out on site during the penod
i)  weather conditions during the period; and
iti)  any other factors which might affect the monitoring results

- Monitoring schedule for the present and next reporting period

- Cumulative complaints statistics

- Details of complaints, outstanding issues and deficiencies

6.4 Quarterly EM&A Summary Reports

The quarterly EMé&A summary report which should generally be around 5 pages in total and contain
at least the following information:

(a)

up to half a page executive summary;

CES (Asia) Ltd
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6.5

6.6

(b} basic project information including a synopsis of the project organisation, programme,
contacts of key management, and a synopsis of work undertaken during the quarter;

(c) a brief summary of EM&A requirements including:

' - monitoring parameters;
- environmental quality performance limits (Action and Limit levels); and
- environmental mitigation measures, as recommended in the project EIA study final
report; '
(d) advice on the implementation status of environmental protection and pollution control/
" mitigation measures, as recommended in the project EIA study report, summarised in the

updated implementation schedule;

() drawings showing the project area, any environmental sensitive receivers and the locations
of the monitoring and control stations;

® graphical plots of the trends of monitored parameters over the past 4 months (the last month
of the previous quarter and the present quarter) for representative monitoring stations
annotated against;
- the major activities being carried out on site during the period;
- weather conditions during the period; and
- any other factors which might affect the monitoring results;

() advice on the solid and liquid waste management status;

() a summary of non-compliance (exceedances) of the environmental quality performance limits
(Action and Limit levels);

D a brief review of the reasons for and the implications of non-compliance including review of
pollution sources and working procedures;

0 a summary description of the actions taken in the event of non-compliance and any follow-up
procedures related to earlier non-compliance;

9] a summary record of all complaints received (written or verbal) for each media, liaison and
consultation undertaken, actions and follow-up procedures taken;

O comments (e.g. effectiveness and efficdency of the mitigation measures), recommendations

(e.g. any improvement in the EM&A programme) and conclusions for the quarter; and
(m)  proponents' contacts and any hotline telephone number for the public to make enquiries.

Data Keeping .

Site documents such as the monitoring field records, laboratory analysis records, site inspection forms,
ete. are not required to be included in the monthly EM&A reports for submission. However, the
documents shall be well kept by the ET Leader and be ready for inspection upon request. All relevant
information shall be clearly and systematically recorded in the documents. The monitoring data shall
also be recorded in magnetic media form, and the software copy available upon request. All the
documents and data shall be kept for at least one year after completion of the construction contract.

Interim Notifications of Environmental Quality Limit Exceedances

With reference to Event/Action Plans in Tables 2.2 and 3.2, when the environmental quality limits are
exceeded, the ET Leader shall immediately notify the ER . The notification shall be followed up with
information regarding the outcome of the investigation; proposed action; and the success of the
action taken, with any necessary follow-up proposals. A sample template for the interim notifications
is shown in Table 6.1.
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Table 6.1 Sample Template for Interim Notifications of Environmental Quality Limits
Exceedances
Project
Date
Time
Monitoring Location
Parameter
Action & Limit Levels

Measured Level

Possible reason for Action or Limit
Level Non-compliance

Actions taken/to be taken

Remarks

Prepared by :

Designation :

Signature :

Date :

CES (Asia) Ltd
FADATAVPROJECTS\B18WREPORTS\EM&ALD2

31



==




i

Agreement No.CE 29/96, EIA and TIA Studies Final Report
Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road Environmental Monitoring and Audit Manual

APPENDIX A: BASELINE MONITORING FOR NOISE AND DUST

1

1.1

1.2

13

1.4

BASELINE NOISE MONITORING
Noise Monitoring Locations

Monitoring locations were selected to reflect the noise levels of Noise Sensitive Receivers in the
vicinity by interpolation. Three noise stations were chosen for this baseline study. The locations are
shown on Figure Al. Each sampling location was exposed to the ambient traffic noise. Station A
(City One} and Station B (Belair Garden) are exposed to traffic noise predominantly from Tai Chung
Kiu Road and Station C (Ravana Garden) is exposed to traffic noise mainly from Siu Lek Yuen Road.

Instrumentation and Calibration

Baseline measurements were conducted using a Briltel & Kjaer (B&K) 2231 integrating sound level
meter stations A and B and B&K 2236 integrating sound level meter for station C. These meters
complied with the International Electrotechnical Commission Publications IEC 651:1979 (Type 1) and
804:1985 (Type 1).

The sound level meters were calibrated with a B&K Type 4231 sound level calibrator with a sound
pressure level 93.8 dB at 1 kHz before and after each measurement, ensuring that the noise
measurements agreed within 1 dB. Noise measurements were taken in terms of the A-weighted
equivalent continuous sound pressure level (Ley) over a period of 30 minutes. The sound level meters
were supported at a position of 1.2m above ground by a tripod.

Monitoring Schedule

Baseline noise monitoring was conducted as part of the EIA study and commenced on 7 April 1997
and ended on the 21 April 1997 (there was no survey on the 10 Apiil due to rain). The measurements
were carried out between the hours of 0900 and 1630. Only daytime monitoring was conducted
because there were no plans to carry out construction works in the evening or night time. However,
should the construction programme-require works to take place in these time periods it shall be
necessary to conduct additional baseline monitoring of noise before any works commence.

Results

Baseline noise measurements were mainly influenced by road traffic noise from Tai Chung Kiu Road
and Siu Lek Yuen Road. The measurements taken at Ravana Gardens on 13, 14 and 16 April 1997
were also influenced by helicopter noise. The monitoring results are presented in Table Al- A3.

CES (Asia) Ltd A-1
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Table Al Baseline Monitoring Results at City One - Station A
Date _
Tme |7 |8 9t
0900 749 | 740 | 740 | 740 | 740 | 734 [739 | 732 1730 |731 [738 |729 713 | 720
0930 745 [ 732 | 742 | 738 | 739 [732 [736 | 733 | 729 1730 [741 |728 |72 | 720
1000 743 | 735 | 738 | 735 [735 |[736 |733 732 | 729 | 733 |743 | 728 | 709 | 730
1030 746 | 737 | 737 |[733 |738 | 736 {732 [731 |727 |729 [742 | 727 [ 710 | 730
1100 748 | 741 |739 |[738 | 736 | 738 {734 [730 | 726 |729 | 740 |728 [710 | 730
1130 742 [ 739 | 740 | 735 | 737 | 732 | 735 731 [725 [729 [745 [729 | 711 | 730
Table A2 Baseline Monitoring Results at Belair Garden - Station B
Dae | . Apcl 1997 Baseline Monftoring Results (Leq@0min), dB@Y
Twe |7 18 |9 f1r fr 13 Jw f15 e |17 | | oo ja
1330 712 | 699 {712 {714 | 717 1689 [713 | 669 | 670 | 674 [699 [604 |663 | 684
1400 710 | 708 | 714 {713 | 720 (702 [710 | 672 |672 | 675 [697 |693 | 669 | 684
1430 715 | 716 | 710 1710 | 723 | 713 [708 | 673 | 673 | 674 [701 | 694 | 669 | 683
1 1500 709 | 713 | 717 [709 |722 | 710 [ 710 | 671 |674 | 677 |698 |694 |670 | 684
1530 711 | 710 | 718 [ 712 | 720 | 714 [712 {668 |668 674 |698 |694 | 669 | 684
1600 713 [ 712 [716 | 708 |723 {707 [ 714 j664 [667 672 | 699 |692 |669 | 683
Table A3 Baseline Monitoring Results at Ravana Garden - Station C
Date o -+ April'1997 Baseline Monitoring Restlts (Leq(30 min)); dB(A). -
Time |7 l8 Lg | | u |z I‘Ia L
1330 627 | 626 | 628 |625 |625 |622 | 635 (624 (635 627 (627 {623 (623 | 627
1400 622 | 626 |624 |624 |623 |621 | 638 |625 [638 |625 |629 |624 |623 [627
1430 628 | 624 | 632 |620 |629 [623 [632 |623 [634 |625 |629 |622 |629 |629
1500 626 | 626 |626 | 622 |628 |620 |630 |63.0 630 |624 [629 [618 |622 [628
1530 621 | 634 |631 | 622 {627 |620 |633 |627 |632 |631 [630 |619 |624 |e632
1600 624 | 63.1 {634 {624 |623 | 640 | 635 [62.6 [631 | 629 | 636 | 625 |630 | 630
CES (Asia) Ltd - A-2
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21

2.2

2.3

24

‘Table A4 - Baseline Noise Levels, dB(A) - Summary

. NoiselLevel (BAY -
City One, Block 6 749 70.9
Belair Garden, Podium 74.6 ' 66.4
Ravana Garden, Podium 64.0 61.8

Monitoting Lacation

BASELINE DUST MONITORING
Instrumentation and Calibration

One GMWS-2310 ACCU-VOL high volume sampler with associated equipment, calibration kit and
shelter in accordance with Part 50 of Chapter 1 appendix B of Title 40 of the Code of Federal Regulations
of the USA was used for dust (Total Suspended Particulates (TSP)) levels determination.

Methodology

One monitoring location on the ground floor of Sha TinCity One Block 5 was chosen and is shown
on Figure A2. The major potential air quality impact during the construction phase will be dust
arising from haul road emissions, open site erosion, excavation and filling operations. Baseline air
quality monitoring was carried out as part of the EIA study, well before any construction activities
were started. The TSP levels were measured by "High Volume Method for Total Suspended
Particulates” as described by the United States Environmental Protection Agency in 10 CFR Part 50.

The sampling filters were weighed on an analytical balance (after moisture calibration in the
desiccator) both before and after sampling to determine the net dust weight. The total air volume
sampled, corrected to standard conditions, were determined from he measured flow rates and
duration of the sampling period. Ambient air TSP concentrations were then caleculated from the mass
of the collected particles divided by the volume of air sampled, corrected to standard conditions.
Totals were expressed in micrograms per cubic metre.

Monitoring Schedule

Monitoring was carried out over a 24-hour period from 7 April 1997 to 22 April 1997 (except the 10
April which was cancelled due to heavy rainfall).

Results

TSP levels were measured at one location for 24-hour periods on 14 dates, the results are presented
in Table Ab5.
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Table A5 TSP (ugm™) recorded during Baseline Monitoring

Date TSPt
714197 107
8/4197 113
914197 52
11/4/97 68
12/4197 93
13/4/97 55
14/4/97 67
15/4/97 103
16/4/97 67
17/4/97 93
18/4/97 81
19/4197 72
20/4/97 73
21/4/97 67
CES (Asia} Ltd A-4
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APPENDIX B: BASELINE MONITORING LEGISLATIVE FRAMEWORK

1

Construction Noise

The Noise Control Ordinance provides for the control of construction noise. Assessment procedures
and standards are set out in two Technical Memoranda associated with the NCO: the Technical
Memorandum on Noise from Construction Work other than Percussive Piling and the Technical
Memorandum on Noise from Percussive Piling.

Under the existing provisions, there is no legal restriction on noise generated by construction activities
{other than percussive piling} between the hours of 07.00 and 19.00 on normal weekdays. However,
EPD's Practice Note for Professional Persons PN 2/93 sets a non-statutory daytime noise limit of 75
dB(A) L, (30 min) at the facades of dwellings, and 70 dB(A) at the facades of schools (65 dB(A) during
examinations).

Construction Dust

The Air Pollution Control Ordinance (APCO) provides powers for controlling air pollutants from a
variety of stationary and mobile sources, including fugitive dust emissions from construction sites.
It encompasses a number of Air Quality Objectives (AQQO) which stipulate concentrations for a range

of pollutants. The AQO for total suspended particulates (TSP) which are relevant to this study are
tabulate in Table B1.

Table B1 Hong Kong Air Quality Objectives
[

' Mammum Avérage Coﬁcehtrét[bn--(}jgmﬁ)?i o

1-Hour 24-Hour* Arnnual®

Adr .Poliutant

TSP 500" 260 80

Measured at 298 K and 101.325 kPa.

Not to be exceeded more than once per year.
Arithmetic mean. '

Not AQO.

LT - B X R

In addition to the above established legislative controls, it is generally accepted that an houtly average TSP
concentration of 500 pgm™ should not be exceeded. Such a control limit is particularly relevant to construction
work and has beert imposed on a number of construction projects in Hong Kong in the form of contract clauses.

For construction dust, it is standard practice to use a TSP limit in air over a 1-hour period of
500 pgm™ . The maximum acceptable TSP concentration averaged over a 24-hour period is 260 ngm,
as defined in the Air Quality Objectives (AQOs).

CES (Asia) Ltd B-1
FADATA\PROJECTS\B1S0\REPORTS\FINAL\VOLUMES\APPEN-B.EMA



